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Extended Abstract

This study explores the impact of manipulating the environment in an
extracurricular physical education setting, applying a novel inclusive learning
approach combined with nonlinear pedagogy, to enhance self-esteem and motor
proficiency in a child with Developmental Coordination Disorder (DCD). DCD,
recognized in the DSM-5 as a neurodevelopmental disorder, affects
approximately 6% of school-aged children globally, with a higher prevalence
among boys (1). Children with DCD frequently exhibit poor motor coordination,
delayed motor skill development, and low participation in physical activities, often
leading to social isolation, decreased self-esteem, and increased risk of obesity
(1). These challenges are compounded when traditional pedagogical approaches
fail to accommodate their unique needs. Inclusive education, originally
conceptualized to integrate children with various disabilities into mainstream
classrooms, often falters due to a lack of teacher awareness and a reliance on
direct support from special education personnel (3). Recent advances suggest
(4) that modifying the learning environment—rather than relying solely on one-to-
one support—can empower children with disabilities through increased autonomy
and social integration.

Methods

This study employed a mixed-method, single-case design to assess the effects
of inclusive and nonlinear teaching methods on a specific case: an obese 8-year-
old boy with confirmed DCD (height: 127 cm, weight: 33 kg, BMI: 20.46), who
was integrated into a physical education class alongside 14 typically developing
peers over a 9-week period. The intervention was grounded in ecological
dynamics theory, focusing on manipulating task and environmental constraints to
encourage self-directed exploration rather than direct instruction. Sessions were
conducted twice weekly, each lasting 90 minutes. The boy was unaware of the
experimental nature of the study and was introduced to his peers simply as a new
participant. Prior to his inclusion, the instructor was trained to use nonlinear
pedagogy strategies such as constraint manipulation and minimal feedback. The
physical environment was organized into visually guided stations, each dedicated

to a specific motor skill (e.g., hopping, ball bouncing, leaping), allowing for
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autonomy in skill selection and performance. No prescriptive motor instructions
were provided, and task constraints were adjusted to match the child’s abilities,
encouraging success and engagement.

Quantitative data were collected using three standardized tools: the Cooper
Smith Self-Esteem Inventory, the Developmental Coordination Disorder
Questionnaire, and the Bruininks-Oseretsky Test of Motor Proficiency (BOT-2,
short form). Pre- and post-test comparisons were performed on self-esteem and
motor proficiency scores. Qualitative data were collected through three in-depth
semi-structured interviews with the child’s mother and one interview with the
physical education teacher. These interviews, conducted across three weeks
post-intervention, focused on changes in the child’s behavior, emotional
responses, and interpersonal relationships. Thematic analysis was employed to
code and classify emergent themes from the interviews, which were
subsequently validated by expert reviewers and member-checked with
participants to ensure interpretive accuracy.

Results

The results revealed significant improvements across multiple dimensions of the
child’s development. Quantitative analysis showed a substantial increase in
general self-esteem (from 14 to 24), family-related self-esteem (from 3 to 8),
social self-esteem (from 2 to 6), and academic self-esteem (from 1 to 7),
indicating an overall rise in self-esteem by 25 points. Motor proficiency scores
increased from 36 to 45, reflecting improved physical coordination and motor
control. Moreover, the child’s BMI decreased from 20.46 to 19.22, suggesting that
increased physical activity contributed to weight reduction. These findings were
reinforced by qualitative evidence, which identified six major thematic domains:
independence, self-belief, enjoyment, family relationships, educational
relationships, and social relationships. For instance, both the mother and teacher
observed that the child increasingly performed tasks independently, displayed
greater persistence and confidence, and exhibited a stronger sense of self-
efficacy. He engaged more positively in social interactions, both within his family
and among peers, and expressed a newfound enthusiasm for physical activity

and collaborative play.
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Discussion

Notably, the child reported enjoyment in selecting and performing activities
without the pressure of external comparison or direct correction, which he
previously found demotivating in conventional classroom settings. This sense of
autonomy and intrinsic motivation aligns with principles from self-determination
theory, which posits that individuals are more likely to engage in behaviors they
find inherently enjoyable and self-directed. The nonlinear pedagogical approach,
by avoiding direct feedback and emphasizing exploratory learning through
constraint manipulation, appeared to minimize performance anxiety and foster
competence (5). This, in turn, facilitated greater social engagement and
emotional well-being, as evidenced by improved peer relationships and reduced
instances of withdrawal or aggression.

The study’s outcomes affirm the potential of inclusive and nonlinear pedagogical
models in addressing the multifaceted challenges faced by children with DCD.
Whereas traditional inclusive education often falls short due to logistical and
attitudinal barriers, the incorporation of ecological dynamics and nonlinear
instruction offers a viable alternative that emphasizes adaptability, exploration,
and individualized progression. Importantly, the findings support the assertion
that such approaches not only promote motor learning but also yield
psychological benefits, including enhanced self-concept and social integration.
The child in this study transitioned from being hesitant and marginalized to
becoming an active, motivated, and socially connected participant in group
activities.

These insights have broader implications for educational policy and pedagogical
practice, particularly in settings where individualized support is limited. The
success of this intervention suggests that rather than relying on direct support
from special education teachers, general educators can be trained to create
adaptive learning environments through constraint-based task design. Such
strategies are not only cost-effective but also promote inclusivity by allowing
children with diverse needs to thrive alongside their peers. Furthermore, the study

emphasizes the importance of integrating motivational and psychological
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constructs into physical education curricula, particularly for populations at risk of
low self-esteem and physical inactivity.

Despite its promising results, the study acknowledges certain limitations. The
single-case design limits the generalizability of findings, and the intervention was
conducted in a supplementary program rather than a standard classroom setting,
where social familiarity and routine expectations might differ. Additionally, the
study did not assess the impact of the intervention on typically developing
children, which could provide further insights into the broader applicability and
social dynamics of inclusive nonlinear teaching methods. Future research should
consider longitudinal designs, larger and more diverse samples, and multi-group
comparisons to deepen our understanding of how inclusive and nonlinear
pedagogies can be optimized for different educational contexts.

Conclusion

In conclusion, this research underscores the value of an inclusive, nonlinear
approach to physical education for children with motor coordination challenges.
By focusing on environmental and task-based constraints rather than direct
instruction, and by fostering autonomy and enjoyment, the study demonstrates
that significant improvements can be achieved in both motor proficiency and
psychosocial well-being. The integration of ecological dynamics with inclusive
education principles offers a transformative framework for supporting the holistic
development of children with DCD, advocating for a shift in educational practice

toward more adaptive, individualized, and empowering pedagogical models.
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