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/ABSTRACT A

Introduction: Contextual interference and attentional focus are key elements in structuring skill practice
and can affect cognitive functions such as working memory and visual perception. This study examined
how these two factors interact during volleyball practice to influence working memory and visual
perception in elementary school children.

Method: We used a quasi-experimental pretest—posttest design with a control group. Forty male students
aged 10-12 years from Kerman were selected via convenience sampling and randomly allocated to five
groups of eight: blocked practice with an internal focus of attention, blocked practice with an external
focus of attention, random practice with an internal focus of attention, random practice with an external
focus of attention, and a control group. We evaluated working memory using a computerised working
memory task and assessed visual perception with the revised Test of Visual Perceptual Skills. After the
pretest, the experimental groups practised three volleyball skills-overhead pass, forearm pass, and basic
serve-across nine training sessions over three weeks. A posttest was administered after the intervention.
Results: The results indicated no significant differences between groups in working memory and visual
perception at pretest. In the posttest, the training groups did not differ significantly in working memory (P
= 0.064); however, visual perception showed significant group differences (P = 0.011), with the blocked
practice combined with an external focus of attention producing superior performance (P = 0.016).
Conclousion: In summary, arranging volleyball practice to promote an external focus of attention may
help enhance visual perception in elementary school students, whereas no particular practice combination
clearly outperformed others for working memory. Consequently, coaches and physical education teachers
may consider employing blocked practice with an external focus of attention when planning volleyball
training programmes aimed at improving visual perception in this population.

Keywords: Elementary school students; contextual interference; attentional focus; working memory;
visual perception
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Extended Abstract

Introduction: Contextual interference and attentional
focus are important factors influencing motor learning
and information processing. Contextual interference
refers to the level of interference generated by the
organization of practice, with blocked practice generally
producing lower contextual interference than random
practice. Although random practice may enhance
retention and transfer under certain conditions, blocked
practice may be more beneficial for beginners when task
demands exceed their information-processing capacity.
Similarly, attentional focus can be directed internally
toward body movements or externally toward the
intended effects of movement in the environment.
External focus has frequently been associated with more
efficient motor performance and learning; however, its
benefits may depend on task complexity, skill level, and
learner characteristics. Despite the potential relevance
of these factors to children's cognitive and perceptual
development, limited evidence is available regarding the
combined effects of contextual interference and
attentional focus on working memory and visual
perception in primary school students. Therefore, this
study investigated the effects of blocked and random
volleyball practice combined with internal and external
attentional focus on working memory and visual
perception in children.

Methods: This applied, quasi-experimental study
employed a pretest—posttest controlled-group design.
Participants were 40 male primary school students aged
10-12 years from Kerman, Iran, who were assigned to
five groups of eight participants: blocked practice with
internal focus, blocked practice with external focus,
random practice with internal focus, random practice
with external focus, and a control group. Working
memory was assessed using the N-back task at the 1-
back level, which measured response accuracy and
reaction time. Visual perception was assessed using the
Revised Test of Visual Perceptual Skills (TVPS-R),
which evaluates seven domains of visual perception.
The intervention consisted of nine training sessions
conducted three times per week over three weeks.
Participants practiced three basic volleyball skills: the
overhead pass, forearm pass, and underhand serve. The
practice schedule differed between the blocked and
random practice groups. In blocked practice, each
session was devoted to one skill, whereas participants in
the random practice condition practiced all three skills
within each session in a nonrepetitive sequence.
Internal-focus instructions directed attention toward
body movements, whereas external-focus instructions
emphasized the intended movement effect or target area.
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The control group completed the assessments without
participating in the training intervention. Pretest and
posttest data were analyzed using analysis of variance
and analysis of covariance, as appropriate, with
statistical significance set at p < .05.

Results: No significant between-group differences were
observed at baseline for working memory (F = 0.246, p
= .910) or visual perception (F = 1.035, p = .403),
indicating comparable initial scores across groups.
Following the intervention, the overall between-group
difference in working memory was not statistically
significant (F = 2.448, p = .064). In contrast, a
significant between-group difference was observed in
posttest visual perception (F = 3.804, p = .011). Tukey
post hoc comparisons indicated that the blocked-
practice group receiving external-focus instructions
performed significantly better than the control group (p
=.016). The blocked-practice/internal-focus group also
outperformed the control group (p = .037), as did the
random-practice/external-focus group (p = .026).
However, differences among the four experimental
groups were not statistically significant. Thus, the
results did not establish the superiority of blocked
practice with external focus over the other active
training conditions.

Conclusion: The findings suggest that three weeks of
structured volleyball practice may benefit visual-
perceptual performance in primary school boys,
although the effects varied across practice conditions.
Blocked practice combined with external attentional
focus showed a favorable pattern for visual perception
relative to the control condition, potentially because
reduced switching between motor skills and attention
directed toward environmental targets supported visual
information processing. However, no significant overall
between-group difference was found in working
memory, and the absence of retention and transfer
assessments limits conclusions about the durability and
generalizability of the observed effects. These findings
highlight the potential value of tailoring practice
organization and attentional instructions to children's
developmental characteristics and skill levels. Further
research using larger samples, longer interventions, and
follow-up assessments is needed to clarify how
contextual interference and attentional focus interact to
influence cognitive and perceptual outcomes in
children.
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