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Abstract

In recent studies on physical education teaching and learning, cognitive and metacognitive functions have been
probed in addition to physical factors. However, the complexity of teaching methods and individual differences
has created significant challenges for experts in teaching motor and cognitive skills. The purpose of the study
was to compare the effectiveness of linear and non-linear training on metacognitive knowledge and learning
soccer dribbling skills of children. The present study was of quasi-experimental research with two experimental
groups and three measurement times. The statistical population included 9-11-year-old male students of
Andimeshk city. Seventy-two children were selected as a sample using the convenience purposive sampling
method. They were randomly divided into two groups of 36 people, linear pedagogy with an average age of
10.34+0.81 and non-linear pedagogy with an average age of 10.08+0.73. Yeagley dribble skills test and
Metacognitive Behavior Questionnaire of Papaiano et al. (2012) were adopted to measure the measurements.
Data were analyzed through repeated measure ANOVA and Independent t-test. The intra-group results showed
that both linear and non-linear training groups improved soccer skills, declrative knowledge, procedural,
conditionals and metacognitive. knowledge in general (P<0.05). The intergroup results showed that the
effectiveness of non-linear training was higher than linear training (P<0.05). Interventions based on non-linear
pedagogy compared to linear pedagogy cause more improvement and effectiveness in children's metacognitive
knowledge and soccer dribbling skills. Therefore, teachers and trainers are suggested to improve children's
motor and metacognitive skills adopting pedagogy based on non-linear principles instead of using traditional
usage pedagogy.
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Extended Abstract

Background and Purpose

In recent studies on physical education, in addition to physical factors, cognitive and metacognitive
functions have also been examined. However, the complexity of educational methods and the
principle of individual differences have created many challenges for the experts in the field of motor
and cognitive skills training. Linear pedagogy is a traditional method that involves breaking down a
skill into smaller parts and teaching them in a linear sequence. In contrast, non-linear pedagogy is a
more dynamic approach that emphasizes the importance of learning in a complex and unpredictable
environment. This study is of great importance because it provides insights into the effectiveness of
different teaching methods in learning motor skills and improving cognitive skills in Soccer. This
study also highlights the importance of considering the complexity of the learning environment when
designing teaching methods. By incorporating diverse and challenging learning activities, individuals
can develop a more diverse range of skills and adapt more effectively to changing circumstances.
According to the stated cases, this research aimed to compare the effectiveness of linear and non-
linear pedagogy on children’s metacognitive knowledge and Soccer dribbling skills learning.
Materials and Methods

In total, 72 children who were beginners in football were divided into two groups of 36 people, linear
education with an average age of 10.03+0.81 and non-linear education with an average age of
10.08+0.73. Soccer dribbling and cognitive knowledge were measured through Eagley's dribbling
skill and the metacognitive behavior questionnaire by Papaiano et al. (2012). Linear and non-linear
interventions were implemented for 14 sessions of 45-60 minutes. In order to investigate the intra-
group and inter-group effects, repeated analysis of variance within and between groups and
independent t-test were used. Bonferroni's post hoc test was also used to check pairwise comparisons.
Data analysis was done using SPSS version 26 software and at a significance level 0.05.

Findings

Mean and standard deviation of age, height and weight for linear pedagogy group were 10.34+0.81,
136.44+10.47 and 33.47+9.30, respectively and for the non-linear pedagogy group were 10.08+0.73,
139.36+10.47 and 36.72+10.00, respectively.

The results of the analysis of variance test with 2 (group) x 3 (time) repeated measures showed that
the interactive effects of time x group in the variable of Soccer dribbling (n?=0.10; P=0.006;
F=7.799), declarative knowledge (n?= 0.28; P=0.001; F=27.297), procedural knowledge (n?=0.10;
P=0.001; F=7.762), conditional knowledge (n?=0.09; P=0.002; F=7.136) and metacognitive
knowledge (n? = 0.22; P = 0.001; F = 19n879 are significant (P < 0t05). Besides, the main effect of
the group in the football dribble variable (1?=0.15; P=0.001; F=12.285), declarative knowledge
(n?=0.39; P=0.001; F=44.280), procedural knowledge (n?>= 0.10; P= 0.001; F = 18.212), conditional
knowledge (n°=0.10; P=0.007; F=7.652) and metacognitive knowledge (n?=0.28; P=0.001;
F=27.602) are significant (P<0.05). In addition, the main effect of time in the football dribble variable
(n?=0.75; P=0.001; F=206.021), declarative knowledge (n?=0.74; P=0.001; F=204.309), procedural
knowledge (n?=0.39; P=0.001; F=144.364), conditional knowledge (n?=0.77; P=0.001; F=229.563)
and metacognitive knowledge (n%=0.82; P=0.001; F=308.173) are significant (P<0.05). The results
of Bonferroni's post hoc test for comparing different times showed that football dribbling (Figure 1),
news knowledge, procedural knowledge, conditional knowledge (Figure 2), and metacognitive
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knowledge in both linear and non-linear groups from pre-test to post-test improved significantly from
pre-test to recall (P<0.05).
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Figure 1: Soccer dribbling time scores in the pre-test, post-test, and retention stages in the research
groups.
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Figure 2- Declarative knowledge, Procedural knowledge, and Conditional knowledge scores in the pre-
test, post-test, and retention stages in the research groups.

Conclusion

In general, the results showed that both linear and non-linear pedagogy methods can improve Soccer
dribbling skills and metacognitive knowledge in children. However, the effectiveness of these results
was higher in non-linear pedagogy than linear pedagogy. This study suggests that non-linear
instruction can promote self-regulated learning by providing opportunities for learners to develop
their strategies and adjust them based on feedback. By applying the principles of self-regulated
learning, learners can improve their metacognitive knowledge and become more effective learners
(2). Using non-linear learning principles promotes participants' ongoing exploration and creativity by
manipulating task constraints (2). In this regard, through the principle of exaggeration, the results
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show that coaches can change the rules/constraints of the game to stimulate each player's exploration
of the task (e.g., limit an area of the game and ask players to move and direct the opponent to move
away to receive a pass and provide a better option for a teammate). However, the traditional model,
through an overemphasis on explicit instruction, may prevent the player from engaging in sufficient
self-reflection (3). In conclusion, it can be stated that interventions based on non-linear pedagogy
compared to interventions based on traditional pedagogy cause more improvement and effectiveness
in children's metacognitive knowledge and Soccer dribbling skills. Therefore, teachers and trainers
are suggested to use training based on non-linear principles instead of using traditional pedagogy to
improve children's motor and metacognitive skills. The results of this research can be helpful for
educators and people interested in improving children's cognitive and motor skills.

Keywords: Conditional Knowledge, Declarative Knowledge, Procedural Knowledge, Soccer
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Table 2- Summary of the linear protocol
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Table 3- Descriptive statistics of research variables by group
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Table 7- independent t test results for comparing research variables in research groups
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