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Abstract

The purpose of this study was to investigate the effect of virtual reality training program
on motor imagery ability in children with developmental coordination disorder (DCD).
The sampling design was purposive based on which 40 female children with DCD (aged
7-10 years) from students of Tabriz, by using DCDQ, PMOQ-T, and BOTMP tests were
identified and were randomly assigned into two groups of experimental and control. The
virtual reality training program consisted of a selection of Xbox 360 Kinect games that
were performed for 8 weeks (2 sessions per week and each session lasting 30 minutes).
Motor imagery of children was also measured by using a hand rotation task test. The
results of repeated measure ANOVA showed that there was a significant difference
between two groups on motor imagery ability (P < 0/05). According to the results, it is
inferred that virtual reality training improves the motor imagery ability of children with
DCD, and this ability is retained during retention. Collectively, it seems that the virtual
reality training program can be used as an appropriate intervention approach to develop
the ability of motor imagery and internal modeling in DCD children.
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Extended Abstract

Background and Purpose

Developmental coordination disorder (DCD) is a neurodevelopmental disorder
that is estimated to affect between 1.7% and 6% of children worldwide. The
condition is categorized as a marked impairment in the development of motor
coordination that interferes with activities of daily living. These impairments are
below the level expected for the child's chronological age (1). It has been
hypothesised that deficits in the functions of internal modeling may contribute to
the motor control issues of children with DCD (2-4). One of the effective training
methods suggested for the internal modeling of DCD children is motor imagery
(1, 5, 6). Mental simulation techniques like motor imagery and action observation
(i.e., the structured observation of action execution) have been proposed to be
effective interventions that target internal model deficits. The VR environment
provides a variety of sensory feedback and guides the scope of attention to the
external effects and results of the movement. In this way, the individual learns to
anticipate the effects of his actions in advance. As a result, the processes involved
in the internal modeling will be developed (7). Therefore, it may be possible to
improve the capabilities of motor imagery and functions of internal modeling in
these children through training in the virtual reality environment.

Materials and Methods

The aim of this study was to investigate the effect of virtual reality training
program on motor imagery ability in children with developmental coordination
disorder.The sampling design was purposive based on which 40 female children
with DCD (aged 7-10years) from students of Tabriz, by using DCDQ, PMOQ-T,
and BOTMP tests were identified and were randomly assigned into two groups
of experimental and control. In this study, an experimental pre-post and follow-
up design was used, and motor imagery of children was also measured by using a
hand rotation test. The virtual reality (VR) intervention program consisted of a
selection of Xbox 360 Kinect exergames that were performed for sixteen 30-min
sessions over 8 weeks (8).

Findings

The results of repeated measure ANOVA (2x3) revealed significant main effects
of time, group and for the interaction between group and time (p < 0.05). The
significant interaction effect indicated that the changes in performance across
measurement times differed among the groups. In addition, the results of the
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follow-up analysis and pairwise comparisons between measurement times across
the groups showed that there was a significant difference between two groups on
motor imagery ability (P < 0/05). According to the results, it is inferred that virtual
reality training improves the motor imagery ability of children with DCD and this
ability is retained during retention. Our inference is that the development of DCD
children's performance in the hand rotation task indicates an increased ability to
activate mental and internal action representations.

Conclusion

Our findings, which are consistent with those of Bhoyroo, Hands, Wilmut, Hyde,
and Wigley (2019); Reynolds, Licari, Elliott, Lay, and Williams (2015); and
Williams, Thomas, Maruff, and Wilson (2008), showed that VR training
interventions could affect the improvement of motor imagery abilities of DCD
children. Furthermore, by increasing the sense of immersion, it will encourage the
use of a first-person perspective, which may help improve internal modeling in
the DCD children by facilitating the activation of the mirror neuron networks.
With regard to the results, we can use different aspects such as creating sensory
experiences and engaging different sensory systems, providing multiple
feedbacks and activating the cortex plasticity by the virtual reality. In sum, it
seems that the virtual reality training program can be used as an appropriate
intervention approach to develop the ability of motor imagery and internal
modeling in DCD children. Combining task-oriented training interventions with
virtual reality environment that required incessant timing and internal modeling
activities, convenient for use in school and home environments, can be used as a
new way to improve feedforward motor control functions including action
planning, motor imagery, and online action control in DCD children.

Keywords: Developmental Coordination Disorder, Xbox Kinect, Predictive
Motor Control, Internal Modeling.
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