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Abstract

The purpose of this study was to investigate the effect of handball nonlinear pedagogy on motor
creativity of Robat-Karim female students. In this research, first, 30 sixth grade students
(experimental and control groups) were selected by available sampling strategy.
Unfortunately, however, with the spread of Covid-19 and increasing concern of parents about
their children getting sick, many subjects were withdrawn, and only 8 people (11-12 years old)
remained. The research method was quasi-experimental and practical in terms of purpose,
which was carried out using a pre test-post test design. The research tool was Burch's motor
creativity test including 4 stations (throwing, balancing, locomotion and carrying the
hulahoop). The research subjects were beginners and had no experience playing handball. In
order to familiarize with the basic handball skills, they were trained for 8 weeks, 2 sessions per
week, and each session 60 minutes. Then, they entered the nonlinear pedagogy process and
played handball for 8 weeks, 2 sessions per week, and each session 60 minutes, using the
principles of small sided games (changing the number of players). The results of Wilcoxon,
MANOVA and univariate ANOVA with repeated measures showed that nonlinear pedagogy
has no significant effect on the motor creativity. In fact, the nonlinear approach could not
provide a dynamic context for direct perception and developing motor creativity in changing
conditions. In other hand, this approach has been affected by subject staying at home, becoming
inactive, and the dropping out, and it is suggested that other constrains are also interfered and
their effect on students' motor creativity is studied.
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Extended Abstract

Background and Purpose

The purpose of this study was to investigate the effect of handball nonlinear
pedagogy on motor creativity of female students. Motor creativity is a
combination of various perceptions with new described motor patterns, a solution
to a problem or the expression of an idea and feeling through the body. The
subscales include fluency (numerous answers), flexibility (diverse ideas) and
originality (novelty of answers). Since all implicit behaviors are manifested in
motor, children must develop a variety of complex motor patterns to do different
physical tasks (1). Nonlinear pedagogy is a way that facilitates the emergence of
perceptual-motor and functional patterns through the manipulation of constraints
such as instructions, activity rules and equipment and has several important
educational principles: a) being a proper motor pattern for each motor skill, b)
dividing motor skills into the main components of a skill for learning, c)
consideration of motor variability as a noise in system (2).

Methodology

The research strategy was an applied, quasi-experimental research, which was
carried out using a pre-test-post test design. In this research, first, 30 sixth grade
female students of Robat Karim city were selected by available sampling strategy.
Unfortunately, however, with the spread of Covid-19 and increasing concern of
parents about their children getting sick, more subjects were withdrawn, and only
8 people (11-12 years old) remained (3). The research tool was Burch's motor
creativity test which was gotten and validated for elementary school children (4).
This test included 4 stations (throwing, balancing, locomotion and carrying the
hula hoop); every one had specific tools and verbal instructions, and took 2
minutes. The subjects had no experience of playing handball. They were trained
basic skills (i.e., passes, receiving and shooting) for 8 weeks and 2 sessions per
week. Then, the nonlinear pedagogy intervention was carried out for 8 weeks and
2 sessions per week, by applying the task constraint, i.e., manipulating the number
of players and using a small sided game in a court smaller than the handball court.
Each session lasted 60 minutes; included warm up, cool down and exercise
intervention. In each pedagogy session, subjects were played in 2 groups of 3 on
5or 4 on 5. In the intervention trails, only the number of players in each team was
changed to develop the strategic strength of the teams in terms of defense and
offense. They also learned the rules and regulations of handball game, including
the types of fouls. No tripping, pushing, hitting, clinching, charging or holding is
allowed in handball. Data analysis was performed using Shapiro-Wilk, non-
parametric Wilcoxon signed-rank, multivariate tests with repeated measures and
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univariate ANOVA tests using "SPSS" 22 statistical software. The significance
level for all statistical analyses was o < 0.05.

Results

Descriptive statistics results of mean and standard deviation of the originality in
were pre-test 12.44 + 8.63 and post-test 8.32 + 4.73, flexibility in pre-test 15.92 +
4.86 and post-test 30.2 + 2.35 16.16, fluency in pre-test 60.35 + 11.93 and post-
test 36.25 + 8.37 and the total score of motor creativity in pre-test 55.64 + 23.37
and post-test 61.49 + 13.06. The results of the Shapiro-Wilk test in the motor
creativity and its subscales showed that in the post-test of the originality, the data
had no normal distribution (P = 0.038). Nevertheless, in other subscales, the
distribution of scores was normal (P<0.05). According to the distribution of data,
in the inferential statistical analysis, flexibility and fluency were analyzed with
the multivariate tests with within-subjects repeated measures, and in the
originality, the nonparametric Wilcoxon signed-rank test was used. Moreover, to
analyze the total score of motor creativity, the multivariate tests with repeated
measures was used. The results showed that the main effect of the test was not
significant (F 2,6 =0.055, P=0.947, 12P=0.018). Therefore, based on the results of
univariate tests, the main effect of the test was not statistically significant in any
variables of flexibility (F (1, ) = 0.126, P=0.734, n?P=0.018) and fluency (F @, 7)
=0.067, P=0.8, n?P=0.009). The results of the Wilcoxon signed-rank test also
showed no significant difference from the pre-test to the post-test in the originality
(P=0.063, Z=-1.85). In the total motor creativity score, the results of multivariate
tests with repeated measures showed that the main effect of the test is significant
(F 2.6 = 5.63, P=0.042, n?P=0.65). Further, the results of univariate analysis with
alpha correction (P=0.025) showed that the main effect of the test in the motor
creativity is not significant (F @, 7 = 0.4, P=0.54, n?P=0.054). This means that
there was no significant difference in the total motor creativity score from the pre-
test (55.64 + 23.37) to the post-test (61.49 + 13.06), (table 1).

Table 1- Multivariate Tests in the total score of motor creativity

. Partial Eta
Value F df Sig. Squared
Pillai's trace 0.652 5.63? (2, 6) 0.042 0.65
Wilks' lambda 0.348 5.63? (2, 6) 0.042 0.65
Hotelling's trace 1.877 5.632 (2, 6) 0.042 0.65
Roy's largest root  1.877 5.632 (2, 6) 0.042 0.65

Each F tests the multivariate effect of test. These tests are based on the linearly
independent pair wise comparisons among the estimated marginal means.
a. Exact statistic
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According to the total average and sub-scales score of motor creativity, it was
found that the non-linear pedagogy has no significant effect on the motor
creativity and its sub-scales of sixth grade female students in Robat Karim city.
Therefore, the null hypothesis is confirmed and the research hypothesis is rejected.

Conclusion

There are certain types of constraints that increase exploratory behavior, but they
should not be easily obtained (5). In this study, we can mention the few subjects,
because of Covid-19 spread and the lack of cooperation of parents. It is also
possible to mention the restrictions of the corona virus and the impossibility of
random selection of the subjects, the presence of psychological factors such as
anxiety caused by covid-19, the lack of concentration and motivation of the
subjects. Non-linear pedagogy tries to join perception and action by providing
functional tools and encourages the learner to discover different motor solutions.
Affordances are environmental features that create opportunities for acting. From
an ecological point of view, the affordances theory is based on the assumption that
the environment contains energy flows as information regulating people's
movements. In a functional environment, people's behavior is determined by their
permanent characteristics and temporary states (6).

Keywords: Nonlinear Pedagogy, Small Sided Games, Motor Creativity,
Dynamic Systems
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Figure 5 - Manipulation of the number of team players during nonlinear
intervention
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Table 2- The results of the Shapiro-Wilk test in the motor creativity subscales
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Table 5- The results of the Wilcoxon test in the initiative subscale
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Figure 6- Mean of total score and subscales of motor creativity
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