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Extended Abstract

Background and Purpose
Developmental coordination disorder (DCD)

is a  neurodevelopmental condition
characterized by significant impairment in
motor coordination that is not attributable to
intellectual disability or other neurological
disorders. Children with DCD do not develop
the motor skills appropriate for their age and
intelligence  level.  Pursuit  or tracking
movements are one type of motor skill in
which these children demonstrate longer
movement times and greater variability than
typically developing children. One proposed
explanation for this deficit is a dysfunction in
the parieto-cerebellar axis, which is crucial for
forming  internal  models,  comparing
movement prediction with sensory feedback,
and detecting progressive motor  errors.
Another possible reason is a deficit in the

precise regulation of muscle force in the upper
extremities, potentially due to impaired co-
activation control of agonist and antagonist
muscles. Based on these two theoretical
frameworks, this study aimed to examine and
compare the effects of mental imagery training
and fine motor practice on improving tracking
task performance in children with DCD.
Material and Methods

This study employed a quasi-experimental
design with a pre-test/post-test assessment
across three groups. Thirty elementary school
students with DCD (aged 7 to 10 years) were
selected from schools in Tehran via
screening. Written informed consent was
obtained from parents. The Developmental
Coordination Disorder Questionnaire (DCDQ)
was  completed by  parents, and
the Persian Motor Observation Questionnaire
for Teachers (PMOQ-T) was completed by

terms
license

Copyright: © 2023 by the authors. Submitted for possible open access publication under the
and conditions of the Creative Commons Attribution (cc BY)
(https://creativecommons.org/licenses/by/4.0/).


mailto:shahbazimehdi@ut.ac.ir
https://orcid.org/0009-0001-5454-3380
https://orcid.org/0000-0002-2148-4150
https://orcid.org/0000-0002-0875-3993
https://spsyj.ssrc.ac.ir/?lang=en

The Effect of Mental Imagery and Physical Practice on ... 18

school teachers. Children identified by these
guestionnaires subsequently performed the
Movement Assessment Battery for Children-2
(MABC-2). Participants were selected if they
scored below the 15th percentile on the
manual dexterity subtest of the MABC-2. This
stage also ensured children had no comorbid
diagnoses of learning, intellectual, or major
neurocognitive disorders. Right-handed
children were identified using the Edinburgh
Handedness Inventory. Finally, Raven's
Progressive Matrices test was administered,
and children with an 1Q score above 73 were
included. The Movement Imagery
Questionnaire  for  Children was also
administered at this stage. In the pre-test, all
participants performed a rotary tracking task.
Following the pre-test, participants were
randomly assigned to one of three groups—
mental imagery training, physical (fine motor)
practice, or control—while being matched
based on their initial motor imagery
scores. The physical practice and mental
imagery groups completed their
respective training protocols for 18 sessions
(three sessions per week). The control group
received no intervention during this period.
Exercises for the physical practice group
consisted of fine motor activities, lasting 17—
20 minutes per session. The mental imagery
group performed 15 trials per session
of tracking task imagery guided by a recorded
audio file, with breaks between attempts. A
post-test, identical to the pre-test, was
administered upon completion of the training
protocol. All data were analyzed using SPSS
23.0 and Excel 2013.

Results
The Shapiro-Wilk test confirmed a normal

distribution for all variables, supporting the
use of parametric tests. Furthermore, Levene’s
test confirmed the homogeneity of variances
across groups. A one-way ANOVA confirmed
no significant pre-test differences between the
groups on any tracking task variable. As the
within-subject factor (time) had only two
levels (pre-test, post-test), the assumption of
sphericity was met. A 2x3 mixed ANOVA
revealed a significant main effect of time for
the variables total time on target (TOT),
consecutive time on target (CTT) (F (1,27) =
28.45, P <0.001, n? = 0.69), distance from
target (DT) (F(1,27) = 38.26, P<0.001,
n?=0.59), and velocity (V) (F(1,27) = 60.74,
P<0.001, n*=0.69), indicating significant
improvements across the intervention period
for the training groups. A significant time-by-
group interaction was found for TOT and CTT
(F(2,27) = 4.87, P=0.002, n*= 0.26), DT
(F(2,27) = 10.08, P<0.001, n? = 0.43), and V
(F(2,27) = 11.54, P<0.001, n?> = 0.46). Post-
hoc analyses (Bonferroni) showed that the
physical practice group improved significantly
more than the control group on all variables:
TOT (p = 0.032), CTT (p = 0.047), DT (P=
0.004), and V (P=0.016). The mental imagery
group improved significantly more than the
control group on DT (P= 0.013) and V (P=
0.023). An independent samples t-test
comparing the two intervention groups at post-
test found no significant differences between
them on any variable.
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Figure 1: Mean scores of tracking task variables across time for control and experimental groups.

Conclusion
The physical practice group demonstrated

significant improvement over the control
group on all tracking task variables (TOT,
CTT, DT, and V). The mental imagery group
showed significant improvement over the
control group on DT and V. Both intervention
groups performed significantly better at post-
test compared to their own pre-test
scores. Critically, there was no statistically
significant difference in post-test performance
between the two training groups. In
summary, fine motor practice and mental
imagery training can positively affect tracking
performance in children with DCD. Therefore,
these methods can be recommended as viable
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intervention components for clinicians, such
as psychologists and occupational therapists,
working to improve motor coordination in this
population.
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1 .Developmental Coordination Disorder Questioner
2 .Persian Motor Observation Questionnaire for Teachers

3. Mvement Assessment Battery for Children
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