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Background and Objectives: The This study aimed to examine the
effect of game-based pedagogical training for physical education (PE)
teachers on reducing symptoms of impulsivity, conduct disorder, and
attention-deficit/hyperactivity disorder (ADHD) in secondary school
students. Methods: A quasi-experimental pretest-posttest design with a
control group was employed. The population comprised PE teachers
from middle and high schools in Sanandaj during the 2023-2024
academic year. 8 teachers were selected through convenient sampling
and randomly assigned to intervention (n=4) and control (n=4) groups,
along with their 220 students (about 27 students per teacher). The
intervention group participated in an eight-session (90-min each)
training program based on game-centered approaches such as the
Tactical Games Approach and Game Sense, emphasizing four types of
reflective thinking (on, with, from, and in action). After the training, they
implemented the methods for 12 weeks in their PE classes. The control
group continued using traditional instruction. Students completed the
Barratt Impulsiveness Scale (1970), Frick’s Conduct Disorder Scale
(1993), and the ADHD Rating Scale (1980) before and after the
intervention. Data were analyzed using mixed-design ANOVA
following reporting for F values and effect sizes. Findings: Significant
time x group interactions were found for impulsivity (F(1,218)=7.43,
p<0.01, n?>=0.22), conduct disorder (F(1,218)=5.85, p<0.01, 1*=0.19),
and ADHD symptoms (F(1,218)=8.98, p<0.01, n*=0.30), indicating that
students taught by game-based trained teachers showed reduced
behavioral symptoms compared to controls. Conclusion: Integrating
game-based and reflective pedagogies into PE teacher training can
effectively improve adolescent behavioral self-regulation and reduce
externalizing behaviors. The results support incorporating game-based
strategies into in-service PE teacher development programs.
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Extended Abstract (between 700 and 1200 words. Line spacing for the text is single)
Introduction

Conduct disorders and attention-deficit/hyperactivity disorder (ADHD) are
among the most prevalent behavioral difficulties affecting school-aged children and
adolescents. Conduct disorder is characterized by persistent patterns of aggression,
defiance, violation of others’ rights, and disregard for social rules. Beyond impairing
academic functioning and peer relationships, persistent conduct disorders may
increase the risk of more severe psychopathology, including antisocial personality
disorder in adulthood (Boylan et al., 2018). ADHD is similarly widespread among
children and adolescents and is characterized by developmentally inappropriate
levels of inattention, hyperactivity, and impulsivity (Abdollahi & Haghshenas, 2026;
Danielson et al., 2024). Symptoms may include excessive motor activity, difficulty
remaining seated, interrupting others, difficulty waiting for one’s turn, and acting
without considering consequences (Regier, Kuhl, & Kupfer, 2015; Tsukayama,
Duckworth, & Kim, 2013). A recent meta-analysis of 63 studies involving more than
849,000 participants estimated the overall prevalence of ADHD at approximately
10.3%, with particularly high rates reported in Iran (22.2%) (Alwardat et al., 2024).
Schools therefore represent an important context for identifying and supporting
students with behavioral difficulties. Structured learning environments, positive
reinforcement, manageable tasks, and opportunities for physical activity may
contribute to improved behavioral regulation (Kilic & Mastoras, 2015). Physical
education (PE), in particular, provides a unigue context in which students can
simultaneously engage in physical activity, social interaction, decision-making, and
self-regulation. Coordinated and team-based physical activities have been shown to
support behavioral control and social functioning among students with ADHD (Hoza
etal., 2016)

Research Question(s)

Does participation in a game-based physical education teacher-training
program lead to reductions in ADHD-related symptoms, impulsivity, and conduct
problems among school students presenting with ADHD symptoms?

Literature Review

Game-based approaches to PE have increasingly attracted attention because
they promote motivation, active engagement, decision-making, and student-centered
learning (Renshaw & Chow, 2018). Unlike traditional instructional approaches
based primarily on demonstration, explanation, and repetitive isolated practice,
game-based approaches place meaningful game situations at the center of instruction
and encourage learners to discover solutions through questioning and guided
exploration (Kirk & MacPhail, 2002; Stolz & Pill, 2014; Pill, Gamboa, & Griffin,
2023). Teachers facilitate learning by manipulating game constraints, clarifying
learning objectives, and using questioning to guide students’ behavioral and
cognitive responses. Emerging evidence suggests that game-based PE may influence
not only motor learning but also cognitive, social, and behavioral development (Pill,
2016; O’Leary, Longmore, & Medcalf, 2020; Shariati et al., 2024). Such approaches
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may foster autonomy, engagement, self-regulation, and social interaction, which are
particularly relevant for students experiencing impulsivity and behavioral
difficulties. Nevertheless, game-based PE remains relatively underused in Iranian
physical education teacher education programs (Maleki, Lopez, & Delcampo, 2023).
Moreover, previous studies have rarely examined ADHD symptoms, impulsivity,
and conduct problems comprehensively within the same intervention framework
(Shariati et al., 2024; Nazari et al., 2025; Pill et al., 2023). This gap highlights the
need to investigate whether game-based PE can serve as a practical school-based
strategy for improving behavioral and psychosocial outcomes among students with
ADHD symptoms.
Methodology

This quasi-experimental study used a pretest—posttest control-group design
to examine the effects of game-based physical education (PE) teacher training on
students’ impulsivity, conduct problems, and attention-deficit/hyperactivity disorder
(ADHD) symptoms. The study was conducted during the 2024-2025 academic year
in Sanandaj, Iran.
Eight male PE teachers from lower- and upper-secondary schools were recruited
using convenience sampling and assigned to intervention (n = 4) or control (n = 4)
groups. A total of 220 male students participated. Teachers in the intervention group
completed an eight-session, two-month interactive workshop based on game-based
pedagogy and reflective practice. They subsequently implemented the approach for
12 weeks, while control-group teachers continued traditional PE instruction.
Intervention fidelity was monitored through biweekly classroom observations and a
structured checklist. Students completed measures of conduct problems, impulsivity,
and ADHD symptoms. Conduct problems were assessed using the Frick Conduct
Disorder Questionnaire, impulsivity using the Barratt Impulsiveness Scale, and
ADHD symptoms using the Swanson, Nolan, and Pelham Rating Scale (SNAP-IV).
Data were analyzed using mixed ANOVA in SPSS 21, with significance set at p <
.05
Results

Descriptive results showed greater reductions in all three outcomes in the
game-based PE group than in the traditional PE group. In the intervention group,
impulsivity decreased from 75.25 at pretest to 54.18 at posttest, conduct problems
from 80.44 to 58.93, and ADHD symptoms from 50.38 to 30.20. These
improvements were generally maintained at follow-up.
Mixed-ANOVA results revealed significant main effects of group for impulsivity (p
= .01), conduct problems (p = .01), and ADHD symptoms (p = .01). Significant
group x assessment interactions were observed for conduct problems and ADHD
symptoms (both p =.01), but not for impulsivity (p =.09). Thus, game-based PE was
associated with significant improvements in conduct problems and ADHD
symptoms, while evidence for a differential intervention effect on impulsivity was
less conclusive.
Discussion
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The present study showed that game-based physical education (PE)
pedagogy was associated with improvements in students’ behavioral and attentional
outcomes. Specifically, significant effects were observed for conduct disorders and
ADHD symptoms, while the between-group effect for impulsivity was significant.
These findings suggest that game-based PE may provide a promising school-based
approach for addressing behavioral difficulties among adolescents.

A key contribution of this study is its teacher-mediated intervention. Rather than
directly training students, the intervention focused on improving PE teachers’
pedagogical knowledge and practical use of game-based approaches through
reflective practice. By transforming PE lessons from predominantly teacher-directed
instruction into interactive, problem-solving environments, students were provided
with greater opportunities for decision-making, cooperation, and self-regulation.
This approach is consistent with previous research indicating that game-based PE
can promote social, emotional, cognitive, and behavioral development in addition to
motor learning (Pill, 2016; O’Leary et al., 2020; Pill, Gamboa, & Griffin, 2023).
The findings are broadly consistent with previous studies suggesting that game-
based and student-centered PE approaches can enhance engagement, social skills,
problem-solving, and emotional regulation (Mo et al., 2021; Cocca et al., 2020;
Lopez-Faican & Jaen, 2023). Unlike traditional demonstration—explanation—practice
approaches, game-based pedagogy provides students with meaningful situations in
which tactical decision-making and problem-solving are integrated with physical
activity. Such characteristics may be particularly valuable for students experiencing
difficulties with attention, impulsivity, and behavioral regulation

Conclusion

Overall, the findings suggest that teacher training in game-based PE
pedagogy may be a feasible and promising strategy for improving behavioral and
attentional outcomes among adolescents. The approach may extend the role of PE
beyond motor-skill development by creating structured opportunities for decision-
making, cooperation, self-regulation, and social learning. Incorporating game-based
pedagogy into PE teacher education and professional development programs may
therefore help teachers better address the behavioral and educational needs of
students with ADHD-related symptoms and conduct problems. Further research with
larger, gender-diverse samples and longer follow-up periods is warranted.
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