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1) Speech 
Perception Task

• Speech intelligibility 
with rhythm 
fluctuations

PARTICIPANTS
• Children with DCD and typically developing (TD) 

children aged 7-9
• n = 22 (13 in blinded group A; 9 in blinded group B)

2) Production Tasks
• Free Tapping

• Metronome Tapping

• Continuation Tapping

• Musical Excerpt Tapping

“Ready Baron go 
to green 2 now”

3) Passive Listening
• Electroencephalography (EEG)
• Isochronous metronomes
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• DCD is a neurodevelopmental disorder defined as 
deficits in the acquisition and performance of fine 
and/or gross coordinated motor skills.

• Previous research suggests that timing deficits 
may be a core characteristic of DCD.

• Children with DCD show visual-motor and 
motor timing deficits.

• Children with DCD have significantly higher 
thresholds for rhythm and duration 
discrimination (Chang et al., under review).

• The complex dynamics of auditory-motor 
synchronization are largely unexplored in DCD.

• We hypothesize that children with DCD have 
deficits in both auditory timing perception and 
auditory-motor synchronization (Trainor, Chang, 
Cairney & Li, 2018).

PURPOSE
1. Do children with DCD have deficits in 

both auditory-timing perception and 
auditory-motor synchronization?

2. Can auditory rhythmic stimuli help 
children with DCD to execute rhythmic 
motor movements? o Results shows a significant benefit of an 

auditory rhythmic cue on motor tapping 
behaviour in both typically developing 
children and children with DCD.

o This suggests that auditory-motor training 
may confer additional benefit for children 
with DCD compared to conventional 
interventions based on motor function.

o There is a negative correlation between 
difference scores for auditory timing 
perception and auditory-motor 
synchronization in one group

o As this research continues, a larger sample 
size will provide more insight into group 
differences between TD and DCD children
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Speech Perception Task

Production Tasks: Consistency

Production Tasks: Phase

Correlations

Group A

Group B

*Note: Research is ongoing, and 
experimenters are blind to group 
allocations 
** Groups represent TD and DCD

Metronome Music Continuation
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Group A: r = -.69 
Group B: r = -.14

Future Analyses: 
• Auditory and motor source 

localization
• Induced oscillatory neural activity
• Inter-trial phase coherence (ITPC)
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Difference Scores

EEG Recorded During: 
1) All production tasks
2) Passive Listening

QUESTION
Are there differences in neural 

synchronization to an auditory beat in 
children with DCD compared to typically 

developing children?

IOI = Inter-onset interval

• Correlations between 
production difference scores 
(metronome - continuation) and 
perception difference scores 
(no fluctuations - rhythmic 
fluctuations)

x3 tempi = 
400, 550, & 
700 ms IOI

No 
Fluctuations

Rhythmic 
Fluctuations
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