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Introduction: This study aimed to compare linear, nonlinear, differential, and TGfU
methods on individual and team creativity and decision-making in combination with
inclusive education.

Methods: To achieve this goal, 64 male children (mean age = 10.22 + 1.73 years)
were selected as a convenience sample. For two months, the children practiced futsal
skills in two sessions per week, each lasting 90 minutes, across four groups (each
group consisting of 12 typically developing children, two children with ADHD, and
two children with DCD). The number of observed actions was recorded and analyzed
for each variable: individual creativity, team creativity, and decision-making. Part of
the data was analyzed descriptively, and the remainder was analyzed using a 2 (time)
x 4 (group) ANOVA.

Results: The results indicated that the linear method had less impact on individual
creativity, team creativity, and decision-making compared to the nonlinear, TGfU,
and differential methods. The nonlinear group outperformed the other groups in
original and creative actions, team creativity, and decision-making. Regarding
inclusive education, individuals with disabilities in the nonlinear, differential, and
TGfU groups showed better performance in the post-test for creative actions, original
actions, team creativity, and decision-making than those in the linear method group.

Conclusion: The findings of this study emphasize the importance of integrating
inclusive education with nonlinear methods, in which the manipulation of constraints
can compensate for the weaknesses of children with difficulties. These results can be
applied in school settings.
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Extended Abstract

Introduction

This study investigated the effects of four pedagogical
approaches—Ilinear, nonlinear, differential, and
Teaching Games for Understanding (TGfU)—on
creativity and decision-making in futsal within an
inclusive education framework. Disabilities and
developmental disorders impact nearly ten percent of
the global population, with Attention Deficit
Hyperactivity Disorder (ADHD) and Developmental
Coordination Disorder (DCD) being particularly
relevant among school-aged children. ADHD,
characterized by inattention and hyperactivity, affects
around seven percent of children worldwide and
approximately eight percent in Iran. DCD, defined by
impaired motor coordination, impacts five to nine
percent globally and more than three percent in Iran,
especially among boys. Both disorders can lead to
challenges in academic and motor performance.
Inclusive education seeks to integrate children with
disorders alongside their peers in mainstream
classrooms. However, its effectiveness relies on
teaching methods that acknowledge the diverse needs of
learners. Traditionally, linear pedagogy has dominated
physical education, emphasizing demonstration,
repetition, and feedback towards ideal models, often
overlooking individual differences. In contrast,
nonlinear pedagogy, rooted in dynamic systems theory,
promotes exploration through the manipulation of task
and environmental constraints. Differential learning also
emphasizes variability but entirely forbids repetition.
TGfU focuses on tactical awareness, embedding
technical skills within game contexts. While previous
research has shown support for nonlinear, differential,
and TGfU methods in fostering creativity, there is
limited evidence specifically regarding inclusive futsal
training. This study aimed to compare the four
pedagogical methods within inclusive groups.

Methods

The study utilized a quasi-experimental design featuring
both pretest and posttest assessments. A total of 64 boys
participated (mean age: 10.22 + 1.73 years), none of
whom were professional futsal players. The participants
were divided into four groups of 16, with each group
comprising 12 typically developing children, two
children diagnosed with ADHD, and two children with
Developmental ~ Coordination  Disorder  (DCD).
Diagnoses were confirmed through school records and
medical reports. Written consent was obtained from
parents, and ethical approval was granted by the
University of Tehran. The training program lasted two
months, consisting of two 90-minute futsal sessions
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each week. Each group was instructed using a unique
pedagogical approach. In the linear group, coaches
demonstrated skills such as passing and dribbling, and
children imitated these skills while receiving feedback
until errors diminished. In the nonlinear group, no
models were presented; instead, constraints were
manipulated to encourage children to discover solutions
independently (e.g., banning toe-kicking to stimulate
alternative  techniques). The differential group
emphasized variability by prohibiting the repetition of
any attempts. The Teaching Games for Understanding
(TGfU) group engaged in games, where tactical
challenges were introduced first, followed by technical
practice.  Performance was evaluated through
observation of futsal matches during the pretest and
posttest phases. Individual creativity was assessed using
42 predefined actions, categorized as appropriate,
inappropriate, original, or creative. Team creativity was
measured by observing eight predefined group actions,
including sequences of five or more passes. Decision-
making was evaluated by coding actions that lasted less
than five seconds as successful or unsuccessful. Two
experts documented actions both live and via video.
Descriptive statistics were used to summarize the data,
and a 2 (time) x 4 (group) ANOVA was employed to
test for differences in total and appropriate actions.

Results

At pretest, a total of 2,475 individual actions were
observed, which increased to 2,665 at posttest. Group
totals showed a rise from 612 to 640 in the linear group,
615 to 695 in the nonlinear group, 622 to 660 in the
differential group, and 626 to 670 in the TGfU group.
Appropriate actions increased from 1,047 to 1,537,
while inappropriate actions decreased from 1,428 to
1,128. Original actions rose from 29 to 45, and creative
actions increased from 6 to 17, with the nonlinear group
demonstrating the most significant gains. ANOVA
indicated significant time effects, though there was no
group x time interaction. Team creativity improved
across all groups, rising from 57 to 78. At posttest, the
nonlinear group produced 22 creative team actions,
followed closely by TGfU with 21, the differential
group with 19, and the linear group with 16. Decision-
making also showed improvement: quick actions
increased from 38 at pretest to 59 at posttest. The
nonlinear group achieved the most notable gains,
producing 18 quick actions, of which 12 were
successful. For children with ADHD and DCD, no
creative actions were recorded at pretest. However, at
posttest, two children in the nonlinear group and one in
the TGfU group managed to produce creative actions.
The nonlinear group exhibited the greatest increase in
original actions among children with disorders, with
four recorded at posttest. Their participation in team
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creativity also grew, rising from two at pretest to eight
at posttest in the nonlinear group. In terms of decision-
making, only one child with a disorder in the nonlinear
group executed a successful quick action at posttest.

Conclusion

The findings suggest that nonlinear, differential, and
TGfU pedagogical methods are more effective than
linear pedagogy in enhancing creativity and decision-
making during inclusive futsal training. While statistical
tests indicated improvement across all groups,
descriptive results underscored the superiority of
nonlinear pedagogy, which consistently resulted in
higher levels of creative and original actions, greater
contributions to team creativity, and more effective
quick decision

-making. In contrast, linear pedagogy, which relies on
repetition and imitation, proved less adaptable in
inclusive settings. Nonlinear pedagogy, by emphasizing
the manipulation of constraints and fostering self-
organization, provided both typically developing
children and those with disorders the opportunity to
explore innovative solutions and enhance their decision-
making skills. Notably, children with ADHD and DCD
particularly benefitted from nonlinear training, as shown
by their active participation in creative and team
-oriented tasks. The study concludes that integrating
nonlinear pedagogy within inclusive education offers a
strong framework for promoting creativity, decision-
making, and engagement in futsal. While differential
and TGfU methods also demonstrated advantages, the
nonlinear approach vyielded the most consistent
improvements. Limitations of the study include a small
number of participants with disorders, reliance on
observational methods, and the lack of inter-group
competitions. Future research should aim to increase
sample sizes, utilize advanced video analysis, and
explore additional sports. Despite these limitations, the
evidence strongly supports nonlinear pedagogy as the
most effective strategy for inclusive physical education.
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