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Extended Abstract
Background and Purpose

Learning complex sports skills in
disciplines such as futsal depends not only
on physical ability but also on efficient
attentional control. Attention networks—
comprising the alerting, orienting, and
executive control networks—play a
fundamental role in processing stimuli,
maintaining focus, and resolving conflict
during performance. While the alerting
and orienting networks operate relatively
automatically, the executive control
network relies on higher-level cognitive
processes such as self-monitoring, self-
regulation, and flexible decision-making.

Metacognition, defined as “thinking about
thinking,” provides a set of strategies that
help learners plan, monitor, and evaluate
cognitive processes. Previous research has
shown that metacognitive interventions
can optimize the allocation of cognitive
resources under high attentional load.
However, there is limited evidence about
the impact of these strategies in
the early stages of motor skill learning.
Therefore, this study aimed to investigate
the effect of metacognitive strategies on
attention networks during the learning of a
futsal shooting skill.

Methods

This semi-experimental study employed a
pretest—posttest design with a control
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group. Forty-five physically active female
11th-grade students (mean age: 16 £ 0.5
years) volunteered to participate. Using
randomized block assignment,
participants were divided into three
groups: control (n=15), experimental A
(n=15), and experimental B (n=15).
The Attentional Network Test
(ANT) measured the three components of
attention:  alerting,  orienting, and
executive control. The target motor skill
was the instep shot in futsal. Experimental
group A practiced instep shooting with an
emphasis on accuracy by targeting a
standardized banner. Experimental group
B performed the same drills but integrated
metacognitive strategies (e.g., planning,

self-monitoring, evaluation, and
reflection). These strategies
were implemented through guiding

questions (e.g., “What will you change to
perform more accurately?”’). The control
group received no specific training and
only participated in the pretest and posttest
assessments.

The intervention lasted four consecutive
sessions (60 minutes each), consisting
of warm-up, structured training, and cool-
down. During each session, participants
performed repeated shooting attempts
under standardized conditions, with Group
B additionally prompted by metacognitive
questions. After the intervention, all
participants completed the ANT again.
Data were analyzed using a mixed-design
ANOVA with repeated measures. The
significance level was set at a = 0.05, and
partial eta squared (n?) was reported as the
effect size.

Results

Data were analyzed using a mixed-design
ANOVA. A significant time X group
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interaction was found for the executive
control network (F(,88=6.67, p=0.003,
n*=0.24), indicating that the change from
pretest to posttest depended on the type of
training group. Furthermore, the main
effect of time (F@42=6.83, p=0.012,
n*=0.14) revealed an overall improvement
in participants’ scores across testing
sessions, while the main effect of group
(F2,42=4.01, p=0.026, n?>=0.16) suggested
significant differences among groups.
Post-hoc Bonferroni comparisons showed
that the experimental B group, which
received metacognitive strategy training
combined with  shooting  practice,
performed significantly better than the
control group in the posttest (p=0.026).
This finding highlights the facilitating role
of metacognitive strategies in enhancing
executive control. However, no significant
differences  were  found  between
experimental group A (practice without
metacognition) and the control group, nor
between the two experimental groups
(p>0.05).

In contrast, analyses of the alerting and
orienting networks revealed no significant
main or interaction effects (p>0.05). This
suggests that neither the passage of time
nor the type of training intervention
produced meaningful improvements in
these networks. Descriptive data indicated
slight, non-significant changes across all
groups, pointing to the relative stability
and automaticity of these attentional
components. Unlike executive control,
which relies on deliberate monitoring and
flexible decision-making, the alerting and
orienting networks are primarily stimulus-
driven and thus less susceptible to brief
cognitive interventions.
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Inspection of mean scores showed that
while minor increases occurred across
groups in alerting and orienting functions,
only the executive control network
displayed marked gains, specifically in the
experimental B group. These results
underline the sensitivity of executive
control  processes to metacognitive
interventions, in contrast to the more rigid
and automatic mechanisms underlying
alerting and orienting functions.

Conclusion

In summary, integrating metacognitive
strategies into futsal shooting practice
significantly enhanced the executive
control network of attention. This
highlights that strategies like planning and
self-monitoring can improve learners'
ability to regulate attention and resolve
conflict. The alerting and orienting
networks, being more automatic, were not
affected by the short-term intervention.
These findings suggest that embedding
metacognitive  training into  sports
education can foster cognitive
development and improve performance
under pressure. Study limitations, such as
the short intervention and lack of follow-
up, indicate a need for longitudinal
research to assess effect sustainability and
generalizability to other populations.
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