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SUMMARY & FUTURE DIRECTIONS

• With age, children show 
increased sensitivity to 
metronome tempo changes, 
displaying a graduated 
increase in the number of 
steps per minute taken to 
travel across the mat 
(walking cadence).

• 5-year-olds show a graduated 
increase in walking speed as 
a function of metronome 
tempo (gait velocity). 

• 5-year-olds show a graduated 
decrease in the time between 
the heel strike of each foot 
(step time).

• 5-year-olds show a graduated 
decrease in the time between 
two consecutive heel strikes 
of the same foot (cycle time). 

Baseline Walking condition (1st condition)
- No metronome clicks
- Calculation of natural cadences

Modified Walking conditions (randomized)
- 75%, 87.5% (slower)
- 100% (natural cadence)
- 112.5%, 125% (faster) 
Experimental Condition Participant 1 Participant 2

Baseline Walking (Natural Cadence) 100 (steps/min) 120 (steps/min)

Metronome Setting

75% of Natural Cadence 75 (beats/min) 90 (beats/min)

87.5% of Natural Cadence 87.5 (beats/min) 105 (beats/min)

100% of Natural Cadence 100 (beats/min) 120 (beats/min)

112.5% of Natural Cadence 112.5 (beats/min) 135 (beats/min)

125% of Natural Cadence 125 (beats/min) 150 (beats/min)

Table 1: Example of metronome modifications for two participants

To explore graduated responses in motor 
entrainment to fine gradations of change 
in rhythmic input.

• Synchronization of the auditory and 
motor systems can occur during the 
presence of an auditory rhythmic stimuli 
(Thaut, 2003).

• Auditory-motor entrainment found in 
spatiotemporal and temporal walking 
parameters in adults, but not for spatial 
walking parameters. 

• 14- to 24-month-old infants will show 
modulation in their gait when presented 
with a single auditory input that was 
faster than their natural walking 
cadence (Schmuckler & Paolozza, 2023).

Spatiotemporal
Parameters

3 YEAR OLDS 4 YEAR OLDS 5 YEAR OLDS

Temporal 
Parameters

Spatial
Parameters

3 YEAR OLDS 4 YEAR OLDS 5 YEAR OLDS

3 YEAR OLDS 4 YEAR OLDS 5 YEAR OLDS

• With age, children show increased sensitivity in their walking cadence in response to fine gradations of change in metronome tempo.
• Only 5-year-olds display changes in their gait velocity, step time and cycle time as a function of metronome tempo.
• These findings highlight the developmental progression and sophistication of perceptual-motor integration during locomotion.

• Across ages, there are no 
significant difference in the 
distance between the heel 
strike of the same foot (stride 
length). 

• Across ages, there are no 
significant difference in the 
distance between the heel 
strike of each foot 
(step length). 

F(4,40) = 4.36, p<0.05

F(4,40) = .199, p>0.05

F(4,60) = 5.22, p<0.005

F(4,60) = 1.32, p>0.05

F(4,48) = 3.89, p<0.05

F(4,48) = 2.59, p<0.05

F(4,40) = .673, p>0.05 F(4,60) = 1.49, p>0.05

F(4,40) = .212, p>0.05
F(4,60) = .232, p>0.05

F(4,48) = 3.2, p<0.05

F(4,48) = 2.66, p<0.05

F(4,40) = .695, p>0.05

F(4,40) = .661, p>0.05

F(4,60) = 1.34, p>0.05

F(4,60) = .913, p>0.05

F(4,48) = 1.75, p<0.05

F(4,48) = 1.17, p<0.05

http://bit.ly/2Tynxth

	Slide 1: Auditory Motor Entrainment: Influence of a Beat on Children’s Locomotion

