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Abstract

The complexity of educational practices and the issue of individual differences has created
many challenges for motor skills educators. So the purpose of this study was to compare
the effectiveness of linear and nonlinear pedagogy on manipulation motor skills
performance of children. The population of this study included all girl children of 8 years
old primary schools in Babolsar city where 55 children of them were selected using
available sampling method and participated for 4 weeks, twice a week, in interventional
program involving linear pedagogy (performing prescriptive and repetitive exercises) and
nonlinear pedagogy (manipulation of task constraints including equipment and
instructions) to performance improvement of manipulation motor skills. Data collection
tools included quantitative or product-oriented tests adjusted of overarm throwing
accuracy, Moore-christine shot test (modified for children) and basketball spiral dribble
test. The data were analyzed using mix-ANOVA analysis test. The results showed that
there was a significant difference between the two nonlinear and linear pedagogy groups
in throwing accuracy skills, spiral dribbling skill and kicking skill (P <0/001) and children
with nonlinear pedagogy had a higher level of performance in manipulation motor skills
than those with linear pedagogy. As a result, it is recommended that teachers and educators
help children to achieve better performance outcomes in a dynamic learning environment
by applying a nonlinear pedagogy approach to teaching fundamental motor skills to
children.
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Extended Abstract

Background and Purpose

The complexity of educational practices and the issue of individual differences
has created many challenges for motor skills educators. In recent years, the
attention of researchers in motor behavior sciences in the training of motor skills
to use pedagogy programs with new approaches to have a greater impact on
improving the performance of motor skills has increased. In motor skills training,
practitioners mostly use the traditional conventional or linear approach. In this
approach, which is a teacher-centered approach, a visual pattern model or a
standard model for the desired skill is created by demonstrating the technique and
descriptively, and the novice is asked to recreate that movement pattern by
repeating (1,2). Theoretical advances and exercises in the field of physical
education in recent years have provided strong support for student-centered
educational approaches to meet their individual needs (3). One of the new
educational approaches that has recently attracted the attention of many
researchers is nonlinear education. This training is rooted in ecological
psychology and the theory of dynamic systems. In this approach, educators design
assignments that give the child the opportunity to explore and discover different
patterns and decide which pattern is most appropriate for their unique limitations
(4,5). Therefore, determining the effectiveness of this approach against traditional
methods can create a new window in the training of motor skills.

Methodology

The population of this study included all girl children of 8/2 0.7 years old primary
schools in Babolsar city where 55 children were selected using available sampling
method and participated for 6 weeks, twice a week, in interventional program
involving linear pedagogy and nonlinear pedagogy to performance improvement
of manipulation motor skills. In the linear approach, the exercises are designed so
that the child acquires an ideal movement pattern. In this approach, the exemplary
pattern of throwing, kicking, and dribbling skills from Gallahue et al. (2012) has
been considered for training. For the subject, the movement of the arms and legs
was first explained separately and then in detail in the form of a general movement
and the child was asked to execute precisely the same pattern in the practice
efforts. In contrast, the nonlinear pedagogy approach, instructions that emphasize
the outcome, variability during exercise and task facilitating. In this study,
according to the environmental constraints and the task of throwing, kicking and
dribbling manipulation skills proposed by Gallahue et al (2012). By manipulating
these constraints, the researcher formulated the difficulty of the task according to
individual constraints (age, height, individual readiness). For example, the task of
throwing the ball had components such as ball size, ball weight, distance to the
target, target height, etc, which the researcher, by changing each of these
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components as constraints, designed exercises for the throwing task. Data
collection tools included quantitative or product-oriented tests adjusted of
overarm throwing accuracy, Moore-christine shot test (modified for children) and
basketball spiral dribble test.

Result

The effect of linear and nonlinear pedagogy on the variables of overarm throwing
accuracy, kick accuracy and dribble time has been investigated using mix-
ANOVA analysis test. The results showed that the effect of measurement time on
throw accuracy scores (I | | 0/881, P =0/001, F = 393/216), dribble (' |l
0/752, P =0/003, F = 160/390) and shot (1[0 0/691, P = 0/003, F = 118/346)
was significant. Therefore, it can be said that regardless of the experimental group
(linear or nonlinear), there is a significant difference between the mean scores of
throw accuracy, dribble and shot in the two stages of pre-test and post-test. The
effect of interaction between time and group is also significant in research
variables. Therefore, it can be stated that the difference between the mean scores
of throwing accuracy ( | |l 0/788, P =0/001, F=196/487), dribble (' 'I || | 0/557,
P =0/002, F = 66/641) and shot ([_[C ] 0/650, P = 0/001, F = 98/360) in the pre-
test and post-test stages is different in the two groups with linear and non-linear
pedagogy. The effect of the group on the throwing accuracy scores (I 11 0/330,
P=0/003, F=26/084), dribble (2 1 0/152, P =0/001, F = 9/877) and shot ([
0/691, P =0/001, F =118/346) is also significant. Therefore, it can be concluded
that regardless of the time of measurement, there is a significant difference
between the scores of throwing to the target, shot Moore-Christine and dribble in
the two groups with linear and nonlinear pedagogy and children with nonlinear
pedagogy have a higher level of performance in manipulating motor skills than
children with linear pedagogy.

Conclusion

Since the present study showed the effectiveness of the nonlinear approach in
teaching fundamental motor skills and nonlinear pedagogy develops exploratory
learning and a broader search in each individual's perceptual-motor work
environment comprehend some forms of variability in practice conditions and in
the learning environment. Teachers and educators can use this issue to challenge
the learner to try new harmonious patterns and assist learners in applying internal
unconscious processes and create the ability to produce functional patterns in
individual that can be very suitable for a dynamic learning environment.
According to the results of research on the effectiveness of nonlinear pedagogy in
the performance of children's manipulative motor skills and due to little research
on the effect of this new pedagogy approach in Iran, it is suggested that future
research examine the effectiveness of nonlinear pedagogy in improving
fundamental skills in preschool children.
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