University of Tehran Press

Journal of
Sports and Motor Development and Learning

Online [SSN: 2676-4547

The Effect of Visual Occlusion on Aiming - Catching Skill and Quiet Eye in
Children with Developmental Coordination Disorder

Ahmad Ghotbi VVarzaneh™

1. Corresponding Author, Department of Behavioral and Cognitive Sciences in Sport, Faculty of Sport and Health Sciences, University

*Hamed Fahimi?:', Daryoush Khajavi® *

of Tehran, Tehran, Iran. E-mail: ahmad.ghotbi.varzaneh@gmail.com

2. Department of Motor Behaviour, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran. E-mail: fahimi69@yahoo.com

3. Department of Behavioral and Cognitive Sciences in Sport, Faculty of Sport and Health Sciences, University of Tehran,
Tehran, Iran. E-mail: Khajavi.daryoush@ut.ac.ir

4. Department of Motor Behavior, Faculty of Sport Sciences, University of Arak, Arak, Iran. D-khajavi@araku.ac.ir

Article Info

ABSTRACT

Avrticle type: Research

Avrticle history:
Received:
16 March 2024
Received in revised form:
13 July 2024
Accepted:

14 July 2024
Published online:

23 September 2025

Keywords:
Aiming-Catching
Task,Developmental
Coordination Disorder,
Pre-Programming
Mechanism,Quiet
Eye,Visual Cclusion.

Introduction: Children with developmental coordination disorder (DCD) exhibit deficits
in the performance and tracking of aiming and catching tasks. The present study aimed to
investigate the effect of visual occlusion on aiming-catching performance and quiet eye
duration in children with DCD.

Methods: This quasi-experimental study employed a repeated measures design. A
purposive sample of 26 boys and girls aged 7 to 9 years with DCD was selected from the
Khorasgan Welfare and Rehabilitation Center in Isfahan. Participants performed a task
involving throwing a ball toward a wall and simultaneously catching the rebound under
three visual conditions: full vision, initial occlusion, and terminal occlusion. During the
throwing and catching actions, participants’ eye movements were recorded using an eye-
tracking device, and their performance scores were documented. Data were analyzed using
within-subjects repeated measures analysis of variance (ANOVA) and Bonferroni post hoc
tests.

Results: The results indicated that both aiming-catching performance and quiet eye
duration were significantly impaired under the initial and terminal occlusion conditions
compared to the full vision condition (p < 0.05). Furthermore, initial occlusion resulted in
greater impairment of aiming and catching performance and a shorter quiet eye duration
compared to terminal occlusion (p < 0.05).

Conclusion: Overall, the findings of the present study support the role of pre-programmed
motor control in the execution of aiming and catching skills in children with DCD.
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Introduction

Motor control involves a combination of preprogramming and
online control strategies (Huang et al., 2024). The
preprogramming system relies on adequate sensory
information, error detection, and integration (Wilson et al.,
2013). Disruptions in any of these processes can contribute to
poor motor performance. Radouk et al. (2015) emphasize that
providing information related to vision and glare—specifically
its location and duration—is crucial for optimizing the motor
control system for children. Effective adjustments in a tracking
task necessitate detecting visual information about the current
position of the target and making predictions about its near-
future position (Miles et al., 2015). Therefore, occluding visual
stimuli at different phases—both before the critical part of a
movement (preprogramming system) and during movement
execution (online control system)—can help identify the
motor control systems involved in executing a skill. For this
reason, the present study conducted by the researcher and
colleagues employed a simultaneous aiming-catching task that
features both initial and terminal occlusion. Given that
children with developmental coordination disorder (DCD)
tend to perform poorly on this task (Wood et al., 2017),
understanding the motor control systems involved in skill
execution may assist both children and their instructors in
improving performance.

Methods

The present study utilized a semi-experimental design with
repeated measures across three visual conditions: no
occlusion, initial occlusion, and terminal occlusion. The
statistical population comprised boys and girls aged 7 to 9
years with developmental coordination disorder (DCD) from
the Welfare and Rehabilitation Center of Khorasgan, Isfahan.
According to the center's records, there were 159 children
diagnosed with DCD. From this group, twenty-six children
(both boys and girls) aged 7 to 9 years, with a mean age of 8.21
years (SD = 0.54), were purposively selected as participants
based on similar levels of impairment as documented in their
center files. Participants undertook ten attempts at throwing a
ball against a wall and simultaneously catching the rebound
ball. This was conducted using a counterbalance technique
under each of the three visual conditions: no occlusion, initial
occlusion, and terminal occlusion. Eye movement data,
specifically quiet eye metrics, were recorded concurrently
using an eye-tracking device. In the baseline (no occlusion)
condition, normal lighting was maintained throughout all
phases of the task, including the strike, pre-programming, and
movement execution stages. To define the initial and terminal
phases of movement, the study followed the methodology
established by Wein et al. (2013). The critical point was
identified at the backward swing of the arm: the phase from
movement initiation to the start of the backward arm swing
was considered the initial phase, while the phase from the
backward arm swing onward was regarded as the terminal
phase. To create the occlusion conditions, the experimental
setup was designed so that the lighting in the environment
would change (darken or brighten) based on the timing of the
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backward arm swing. Two microswitches detected the arm's
backward swing by interrupting a light sensor, thereby
controlling the lighting to achieve either initial or terminal
occlusion as required.

Results

The results of the repeated measures within-group analysis on
the measurement steps factor indicated that occlusion
significantly affected the aiming-catching skill (F = 13.76, p =
0.001,n?>=0.355) and quiet eye duration (F =15.96, p=0.001,
n? = 0.390) in children with developmental coordination
disorder. The Bonferroni post hoc test revealed that
participants in the terminal occlusion and initial occlusion
conditions demonstrated significantly weaker performance in
the aiming-catching skill, with mean differences of 4.34 and
8.00 units, respectively, compared to the baseline condition
(no occlusion/control) (P < 0.05). Additionally, participants in
the initial occlusion condition also exhibited a significantly
weaker performance in aiming-catching skill, with a mean
difference of 3.65 units compared to those in the terminal
occlusion condition (P < 0.05). Furthermore, participants in
both the terminal and initial occlusion conditions had
significantly shorter quiet eye periods (P < 0.05) compared to
the baseline condition, showing mean differences of 64.34 ms
and 122.80 ms, respectively. Additionally, participants in the
initial occlusion condition had significantly shorter quiet eye
periods compared to those in the terminal occlusion condition,
with a mean difference of 58.46 ms (P < 0.05).

Conclusion

The results indicated that both initial and terminal occlusion
conditions negatively affected aiming and catching skill
performance, as well as reduced the duration of the quiet eye
period. However, initial occlusion resulted in even greater
impairments in both performance and quiet eye duration
compared to terminal occlusion. These findings highlight the
importance of pre-programmed control systems in the aiming
and catching skills of children with developmental
coordination disorder. Specifically, the lack of visual
information at the beginning of skill execution led to more
significant performance issues, underscoring the critical role
of these control systems. Additionally, the absence of visual
input at the start of the skill was found to shorten the quiet eye
period, further emphasizing the significance of pre-
programmed control systems in executing aiming and catching
tasks.
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