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Abstract

Teaching methods that make students active learners are effective for developing metacognition
and motor performance. Therefore, the aim of this research was to compare the effectiveness of

traditional and modern pedagogy on metacognitive regulation and learning soccer pass skill of
children. This semi-experimental research was conducted with two experimental groups and
three measurement times. Among the 9 to 11 year old male students of Andimshek city, 72
children were selected as a sample and randomly divided into two groups of 36 people: linear
pedagogy (traditional) (10.34 + 0.81) and non-linear pedagogy (modern) (10.08 £ 0.73) were
divided. To measure the variables, More-Christian pass test and metacognitive behavior
questionnaire were used. The duration of the intervention for the research groups was 14
sessions. The data were analyzed by the combined analysis of variance test. The results showed
that both linear and non-linear pedagogy groups improved soccer pass skill, information
management, planning, self-regulatory, problem solving strategies, evaluation, imagery and
Metacognitive regulation in children (P<0.05). Also, the results showed that the effectiveness of
the non-linear approach was higher than the linear approach in soccer pass skill, planning, self-
regulatory, problem solving strategies, evaluation and metacognitive regulation (P<0.05).
However, no significant difference was observed in information management and visualization
between the two educational approaches (P<0.05). However, no significant difference was
observed in information management and imagery between the two educational approaches
(P>0.05). Therefore, teachers and coaches can use these findings to develop educational
programs that manipulate constraints to create diverse learning environments that help children
better adapt to real play situations.
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Extended Abstract

Background and Purpose

Metacognition, which involves thinking about one's own thinking and learning processes, plays
a crucial role in skill acquisition and performance, particularly in dynamic sports like soccer
(Flavell, 1976; Schraw & Moshman, 1995). Traditional teaching methods often focus on
repetitive skill drills, while modern approaches, such as non-linear pedagogy, emphasize game-
based learning and adaptability (Chow et al., 2007; Rink, 2010). The research sought to
determine which approach better enhances children's metacognitive regulation and soccer
passing skills, providing insights for educators and coaches to design more effective training
programs.

The study was motivated by the need to understand how different teaching methods influence
not only motor skills but also cognitive processes such as planning, self-regulation, problem-
solving, and evaluation (Cera et al., 2013; Lai, 2011). Given the complexity of soccer, which
requires both technical skills and cognitive adaptability, the research aimed to explore how non-
linear pedagogy, which incorporates game-like scenarios and variable practice, could improve
children's ability to adapt to real-game situations compared to traditional linear methods
(Mitchell et al., 2003; Préxedes et al., 2019). Therefore, this study aimed to compare the
effectiveness of traditional (linear) and modern (non-linear) pedagogical approaches on
metacognitive regulation and the learning of soccer passing skills in children.

Materials and Methods

This semi-experimental study involved 72 male students aged 9 to 11 from Andimeshk, Iran,
who were randomly divided into two groups: linear pedagogy (traditional) and non-linear
pedagogy (modern). The linear group practiced basic soccer skills in a structured, repetitive
manner, while the non-linear group engaged in small-sided games with varying constraints, such
as changing field sizes, team numbers, and game durations (Chow et al., 2021; Praxedes et al.,
2019). The intervention lasted 14 sessions, each lasting 45 to 60 minutes.

The study measured two main variables: soccer passing skills and metacognitive regulation. The
More-Christian passing test was used to assess passing accuracy (Strand & Wilson, 1993), while
the metacognitive behavior questionnaire evaluated components such as information
management, planning, self-regulation, problem-solving strategies, evaluation, and imagery
(Papaioannou et al., 2012). Data were collected at three time points: pre-test, post-test, and
retention (48 hours after the last session). Statistical analysis was performed using mixed
ANOVA and Bonferroni post-hoc tests to compare the effectiveness of the two approaches over
time.

Results

The results indicated that both linear and non-linear pedagogy significantly improved soccer
passing skills and metacognitive regulation in children. However, the non-linear approach was
more effective in enhancing passing skills, planning, self-regulation, problem-solving strategies,
evaluation, and overall metacognitive regulation (Chatzipanteli et al., 2016; Lee et al., 2014).
Specifically, the non-linear group showed greater improvements in passing accuracy and
metacognitive components compared to the linear group.

In terms of passing skills, the non-linear group improved from a mean score of 0.94 in the pre-
test to 5.72 in the post-test, while the linear group improved from 0.78 to 3.78. Similar trends
were observed in metacognitive regulation, where the non-linear group showed a more
significant increase in scores across all measured components (Praxedes et al., 2019; Ziv &
Lidor, 2010). However, no significant differences were found between the two groups in
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information management and imagery, suggesting that these aspects of metacognition were
equally influenced by both approaches (Stephanou & Mpiontini, 2017).

The retention test results further confirmed the superiority of the non-linear approach, as the non-
linear group maintained higher levels of performance in both passing skills and metacognitive
regulation compared to the linear group (Harvey et al., 2009; Mirali et al., 2023). The findings
suggest that non-linear pedagogy, with its emphasis on game-based learning and adaptability,
fosters better skill retention and cognitive development in children.

Conclusion

The study concluded that while both traditional and modern pedagogical approaches are effective
in improving soccer passing skills and metacognitive regulation, non-linear pedagogy offers
greater benefits (Chow et al., 2021; Préxedes et al., 2019). The non-linear approach, which
incorporates game-like scenarios and variable practice, enhances children’s ability to adapt to
real-game situations and improves their cognitive processes such as planning, self-regulation,
and problem-solving (Lee et al., 2017; Vago & Silbersweig, 2012). These findings have practical
implications for educators and coaches, suggesting that non-linear methods should be prioritized
in training programs to foster both motor and cognitive skills in young athletes.

The study also highlights the importance of metacognitive regulation in skill acquisition,
particularly in sports that require quick decision-making and adaptability (Flavell, 1987; Schraw,
2001). By creating diverse learning environments that mimic real-game situations, non-linear
pedagogy helps children develop not only technical skills but also the cognitive flexibility
needed to excel in dynamic sports like soccer (Correia et al., 2019; Davies et al., 2023). Future
research could explore the long-term effects of non-linear pedagogy on other sports and age
groups, as well as its impact on broader cognitive and social skills (Perry et al., 2019; Wirth,
2007).
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1. Thinking about thinking
2. Cognition about cognition
3. Metacognitive knowledge
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