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Background: The process of learning perceptual-motor skills, such as football dribbling, relies not only on
physical practice but is also influenced by cognitive and metacognitive factors. Specifically, metacognitive self-
regulation strategies by providing a framework for planning, monitoring, and evaluation can enhance
performance. However, the effect of various aspects of these strategies on the learning of perceptual-motor skills
has been less studied.

Aims: The purpose of this study was to examine the effect of metacognitive self-regulation strategies on the
learning of the perceptual-motor of football dribbling skill.

Methods: The present study was a quasi-experimental research with a pre-test and post-test design. The
statistical population consisted of male high school students (second level) in Karaj. From this population, 50
male students aged 16 to 18 years, who were beginners in football, were selected using convenience sampling
and randomly assigned to five groups, including three self-regulated learning strategy groups and two control
groups (with and without practice). The participants took part in four phases: pre-test, acquisition phase, post-
test, and retention test. The standard football dribbling from the Yeagley test set (1992) was used to assess the
criterion skill. Additionally, self-regulation strategies were taught based on Zimmerman's model (2006). Data
were analyzed using repeated measures ANOVA in SPSS version 25 and Excel version 2013.

Results: The findings indicated that the implementation of self-regulation strategies had a significant effect on
the acquisition and retention of the football dribbling skill (P < 0.05). Additionally, there was a significant
difference among the different phases of self-regulation (Foresight, Execution control, and self-reflection) in
learning the football dribbling skill (P < 0.05).

Conclusion: Teaching self-regulation strategies helps enhance the learning of perceptual-motor skills. Based on
the findings of the study, it is recommended that motor skill coaches and instructors optimize the learning
process by utilizing these strategies, and by developing learners’ self-regulation skills, provide opportunities for
self-assessment and performance correction, thereby enhancing their motor accuracy and performance.
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Introduction

Numerous studies in the field of motor behavior have
shown that the learning of motor skills is influenced
by the interaction of cognitive, metacognitive, and
environmental factors (Bera et al., 2021). The motor
learning process is the result of training, practice, and
experience (McMorris, 2014), with one of the most
important factors being the use of learning strategies
(Panadero & Alonso Tapia, 2014). Learning
strategies consist of a set of methods and techniques
that learners use to achieve educational goals and
improve their performance. In motor learning, two
basic strategies are emphasized: first, determining the
movements that should be performed, and second,
optimizing these movements through practice,
corrective feedback, and cognitive processing (Salehi
etal., 2021).

Flavell (1976) divided learning strategies into two
categories: cognitive and metacognitive strategies.
Cognitive strategies include methods such as
rehearsal, semantic elaboration, and organization,
which help facilitate task execution. In contrast,
metacognitive  strategies, such as planning,
monitoring, and control, oversee cognitive processes
and play a key role in improving motivation and
athletic performance (Oktoma et al., 2020). These
strategies become more important within the
framework of self-regulatory processes.

The self-regulation of learning process consists of a
set of metacognitive strategies that help individuals
independently control their thinking, emotions, and
performance (Schunk & Zimmerman, 2023). Various
models have been proposed to explain self-regulated
learning, all emphasizing the importance of
monitoring, goal-setting, and controlling cognitive
activities. One of the most well-known of these
models is the three-phase model by Cleary and
Zimmerman (2006), which includes the stages of
forethought (goal-setting and planning), execution
control (self-monitoring and self-observation), and
self-reflection (evaluating and adjusting
performance). In this model, metacognitive processes
play a central role throughout all stages of self-
regulation.
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A lot of research has been done on self-regulated
learning strategies (Boekaerts & Corno, 2005;
Panadero & Alonso Tapia, 2014; Lucieer et al., 2016;
Duivenvoorden et al., 2021; Xu et al., 2022). Most
studies have focused on the application of self-
regulation in academic settings and academic
performance, rather than in sports and motor skills
contexts. For instance, Patacharia et al. (2016)
examined the relationship between self-regulation
and motivation. Their results indicated that goal-
setting leads to higher motivation for learners, and
increased motivation results in better self-control and
self-regulation, ultimately improving learning.
However, research in the area of sports and motor
skills has been more limited. For example, Kitsantas
and Zimmerman (2002) in a study of volleyball
players showed that skilled athletes, due to their
greater use of self-regulatory strategies, are better
able to adjust and improve their performance.
Additionally, Zimmerman and Cleary (2006) found
that teaching self-regulatory strategies in learning
basketball free throws had a positive effect, and those
who learned more stages of these strategies showed
higher accuracy in skill execution. Furthermore,
Kolovelonis et al. (2011) investigated the effect of
different goals and self-recording on self-regulation
of motor skill learning in physical education. The
results showed that self-recording positively affected
participants' performance, but no difference was
found between groups that set different or multiple
goals and other groups. Moreover, Rahavi Ezabadi et
al. (2017) compared the effects of teaching self-
regulated learning strategies in the stages of
acquisition, retention, and transfer of volleyball
serving skills. Their findings showed that self-
regulated strategies enhance performance in different
stages of the test in the training groups that applied
these strategies.

Despite these studies, limited research has thoroughly
examined Zimmerman's model in the context of
learning sports skills, particularly in team sports such
as football. It remains unclear how self-regulation
strategies can help improve more complex skills like
football dribbling. This study seeks to answer the
question of whether the teaching of metacognitive
self-regulation strategies influences the acquisition
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and retention of football dribbling skills, and how the
different stages of Zimmerman’s metacognitive self-
regulation model affect the learning of this skill.

Method

This applied, quasi-experimental study used a pre-
test—post-test design with a control group and was
conducted field-based. The statistical population
included 50 male secondary school students (aged
16-18) in Karaj, selected via convenience sampling.
Participants were homogenized based on pre-test
scores and randomly assigned to five groups: one-
step, two-step, and three-step self-regulation groups,
an exercise control group, and a no-exercise control
group. Sample size was determined using G*Power
with 0.75 power, 95% confidence, and an effect size
of 0.6.

In this study, various tools were used in this study for
data collection and performance assessment. A
personal characteristics questionnaire gathered basic
information such as age, gender, and sports
background. Marker cards were employed for goal
setting, self-regulation, self-assessment, causal
attributions, and adaptive inferences. Football
dribbling skills were measured using the Iglei football
dribbling test, suitable for high school students and
older. This zigzag dribbling task recorded the time to
complete the course as the score. Test-retest
reliability was reported at 0.99 (Tarshizi Bargoei,
Shahbazi, & Darabi, 2018).

Participants went through several phases. First,
during the preliminary training, they attended a
session introducing the football dribbling skill, the
training program, and testing procedures. In the pre-
test stage, each performed 10 dribbling attempts and
was then assigned to one of five groups: one-step,
two-step, and three-step self-regulation groups,
practice control, and no-practice control groups.
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In the acquisition phase, all practiced the skill
according to their group’s self-regulation strategy
based on Zimmerman’s model. The one-Step group
used only the forethought phase (goal-setting cards);
the two-step group used both forethought and
performance control (adding self-assessment); and
the three-step group applied all three phases,
including self-reflection (evaluating outcomes and
satisfaction). The practice control group trained
without self-regulation, and the no-practice control
group took only the tests.

After the final training session, a post-test of 10
dribbling attempts was conducted. After 24 hours, a
retention test—again involving 10 attempts under
equal conditions—was performed to assess learning
stability.

For data analysis, descriptive statistics such as mean,
standard deviation, and charts were used. The
Shapiro-Wilk test assessed data normality, and
Levene’s test checked variance homogeneity. Group
performance was compared using repeated measures
ANOVA, mixed-design ANOVA, and one-way
ANOVA. Analyses were performed in SPSS v25 and
Excel 2013, with a significance level of 0.05.

Results

In this study, 50 students participated. The
anthropometric characteristics of the participants,
including age, height, and weight, in the different
groups are presented in Table 1. To assess the
normality of data distribution, the Shapiro-Wilk test
was used, and the results indicated that all research
variables  followed a normal distribution.
Additionally, Levene's test was employed to examine
the homogeneity of variances, and the results showed
that this assumption was met across the groups.

Tablel. Anthropometric Characteristics of Participants

Variable Self-Regulation Self-Regulation Self-Regulation Control Group Control Group ANOVA
One-Stage Group ~ Two-Stage Group Three-Stage Group with Training  without Training Analysis
Age 17.31+0.89 17.11+ 081 17.33+0.87 17.14 +0.74 1702086 (197095,
(years) F =0.33)
= Cliht 163.1 £ 4.74 161.8+1.75 164.7 + 4.24 166.3+3.71 16314518  (19=0612,
(cm) F=0.52)
Weight (sig = 0.455,
(ka) 57.7+4.16 56.4 +3.77 59.6 +3.43 62.4 +4.59 59.9 +4.25 F=102)
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As shown, the anthropometric characteristics of the
participants (mean and standard deviation) in the five
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groups are presented separately in Table 1, including
age (years), height (cm), and weight (kg)

Table2. Results of Repeated Measures ANOVA

Source of Variation Sum of Squares df

Mean Square F

P-value Eta Squared (n?)

Sessions 87.073 180.5
Group 1.573 36.3
Sessions x Group 47.58 180.15

17.41 1041  0.001 0.224
0.524 0.254  0.858 0.021
3.172 1.896  0.026 0.136

To examine the effect of Zimmerman’s self-
regulation strategies on football dribbling skill
acquisition, a repeated measure analysis of variance
(ANOVA) was conducted with a 4 (group) X 6
(training session) design. The results presented in
Table 2 showed that the main effect of the group was
not significant (P = 0.858, F (3,36) = 0.254), but the
main effect of training sessions (P = 0.001, F (5,180)
=10.41) and the interaction effect of group x training

sessions (P = 0.026, F (15,180) = 1.896) were
significant. These findings indicate that different
groups had varying performance across the training
sessions. The simple main effects test revealed that
there was no significant difference between the
groups in sessions one to four, but in the fifth session
(P = 0.026) and the sixth session (P = 0.005), the
three-stage  self-regulation group had better
performance (less time taken) than the other groups.

Table3. Results of One-Way ANOVA

Source of Variation Sum of Squares df Mean Square F P-value Eta Squared (1)
Between Groups 99.555 4 24.88 10.243  0.001 0.462
Within Groups 194.112 45 431
Total 108.217 49

To examine the effect of Zimmerman’s self-
regulation strategies on retention of football dribbling
skill, a one-way ANOVA was used, which indicated
a significant difference between the groups (Table 3).
The Bonferroni post-hoc test revealed that this
difference was in favor of the three-stage self-
regulation group (P = 0.001). Furthermore, to assess
the performance differences among the self-
regulation groups at different stages of the study, a
repeated measures factorial ANOVA with a 3 (group)
x 3 (stage) design was used. For evaluating the
performance of all training groups across different
stages, a repeated measures factorial ANOVA with a
5 (group) x 3 (stage) design was performed. The
results showed that the main effect of stages (P =
0.001, F (2,54) = 34.07), the main effect of group (P
=0.021, F (2,27) = 4.50), and the interaction effect of
group x stages (P = 0.011, F (4,54) = 3.613) were all
significant. These findings indicate that the groups
differed in their performance across the various stages
of the study.

The Bonferroni post-hoc test indicated that the groups
made significant progress from pre-test to post-test (P
< 0.016). Additionally, the results of the simple main

effects test revealed that there were significant
differences between the groups at both the post-test
and retention test stages (P < 0.005), with the three-
stage self-regulation group demonstrating better
performance than the other groups. However, no
significant differences were observed between the
one-stage and two-stage self-regulation groups at the
post-test and retention stages (P > 0.087). These
results suggest that the use of multi-stage self-
regulation strategies may have a greater impact on
improving and retaining football dribbling skills.

Conclusion

The aim of the present study was to investigate the
effect of metacognitive self-regulation strategies on
learning a perceptual-motor skill. The results of this
study indicated that metacognitive self-regulation
strategies had a significant effect on the acquisition
and retention of football dribbling skills. Participants
in the training groups that used self-regulation
strategies showed significant improvement in their
dribbling task performance. In particular, the three-
stage self-regulation group, which used forethought,
performance control, and self-reflection strategies,
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outperformed the other groups. These findings
suggest that practicing with self-regulation increases
the accuracy of skill execution and reduces the time
to complete the task.

Furthermore, the results showed that self-regulation
groups performed better than the control group with
training, which in turn showed noticeable progress
compared to the control group without training. This
highlights the key role of practice and suggests that
its combination with self-regulation strategies has a
greater impact on motor performance. These findings
align with studies by Zimmerman and Cleary (2006),
Kolovelonis et al. (2011), and Patacharya et al.
(2016), confirming the fundamental role of self-
regulation strategies.

Data analysis revealed that participants using self-
regulation strategies attributed errors to technical
problems and sought to correct them through self-
assessment, while other groups blamed non-technical
factors like lack of concentration or insufficient
practice. This suggests that self-regulation strategies
not only enhance motor performance but also shift
learners’ attitudes and increase their responsibility for
skill development.

On the other hand, comparing group performances
showed that the three-stage self-regulation group also
performed better than other groups in the retention
test. These findings are consistent with previous
studies, such as Zimmerman (2013) and Augustiani et
al. (2016), and suggest that using self-regulation
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strategies leads to better retention of motor skills in
long-term memory.

In conclusion, the results of this study confirm that
metacognitive self-regulation strategies, through goal
setting, self-monitoring, and self-assessment,
facilitate the process of motor skill learning.
Therefore, it is recommended that self-regulation
strategies be used as an effective tool to enhance
performance and increase learning retention in motor
skill training programs, particularly in sports such as
football.
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1. Yeagley Football Dribble Test (1992)
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