Introduction

Humans from all cultures are able to entrain,
or align their movements with an auditory beat

How did entrainment evolve?

Good vocal mimics are also good entrainers
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Results

Individual differences suggest a shared mechanism for entrainment and vocal mimicry
Timothy F. Brady
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and skill at entrainment

Strong correlation between skill at pitch imitation

Cohort 1

Rank-order correlation=.72,
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mimicry (most general capacities)

Hypothesis: As a byproduct of selection for vocal mimicry

Prediction: There must be a cognitive mechanism that is:

e Required for both entrainment and vocal mimicry
e Not needed for capacities which evolved before vocal
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Do vocal imitation and entrainment depend on a
shared, domain-specific mechanism?

Individual differences approach:

Are good entrainers also good vocal imitators?

e |s this correlation specific to these capacities? Does the
correlation only appear for tasks where entrainment
occurs, not for otherwise similar control tasks?

e |s this correlation unexplained by other factors?
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Ranked Skill at Entrainment

s this correlation simply due to differences in amount of music
training, which may tend to train both skills separately in the same
person’

After factoring out musical training,
skill at pitch imitation still significantly predicts skill
at entrainment

Performance on control
skill at pitch imitation

task not correlated with

Cohort 1

Rank-order correlation=.13,

Cohort 2

D=.62 Rank-order correlation=.19, p=.42
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This could suggest a common underlying mechanism. T

Method

Ranked Skill at Control Task

Pitch Imitation Task

Stimuli:

Analysis:

Instructions:

Imitate the pitch of the sounds you hear

Single piano tones (40), from one octave, in random order
(Females octave higher than males)

Compare mean pitch of each original note to its imitations,
calculate mean pitch error for each subject

Instructions:

Tap the spacebar in synchrony with the sounds you hear

Entrainment Task o
Stimuli: Evenly spaced drumbeats, tempos from 30 to 200 b.p.m.
30s block of each tempo, 7 min total
Analysis: Calculate mean sync error for each subject, algorithm from ref. 5
Instructions: Same as entrainment task
Control Task T |
Stimuli: Same drumbeat, tempos, and length as above; instead of 30s blocks
of each tempo, inter-onset-intervals are pseudorandomly mixed.
Timing is unpredictable, eliminating entrainment
Analysis: Same as entrainment task

Survey: Musical Experience

Intensity and duration: instrumental, singing, and dance training
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Conclusion

Predicting ranked skill at entrainment
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s this correlation simply due to differences in motivation?

Subjects’ tendency to skip beats (stop tapping) or to
tap more than once per beat did not
correlate with pitch imitation performance

Skill at entrainment is correlated with skill at pitch imitation across individuals

This correlation seems domain-specific, not due to general factors:

e When entrainment is eliminated, performance at an otherwise highly similar
control task does not correlate with skill at pitch imitation

e The correlation does not seem to be due to motivational differences

e The correlation is not accounted for by musical experience
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