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The next 20 minutes
1. The phenomena of 

Subjective Rhythmization
2. Prior research on Subjective Rhythmization
3. The current study



subjective meter subjective accentuation

Subjective Rhythmization



Clock illusion Tick-Tock effect



Prior Research on 
Subjective Rhythmization



Die Kunst des reinen Satzes in der Musik. 
Kirnberger, J. P. (1776)



Rhythm, T. Bolton (1894)



Characteristics of 
Subjective Rhythmization
● The most common groupings are 2, 3, 4 and 

8.
● What group size is that is experienced 

depends on the tempo.
● Subjective rhythmization has a slower limit 

around an ISI of 2 seconds.



Waarneming van metrische toonreeksen. Vos, P. 
(1973). Reanalyzed by Noorden and Moelants (1999)



Tagging the neuronal entrainment to beat and meter. 
Nozaradan et al. (2011)



Neurodynamics of Music. Large (2008)



http://www.youtube.com/watch?v=yRLu3hBlSdU






The Current Study
● A replication of Bolton and Vos.

○ But with an experiment protocol and with a decent 
number of participants (30).

● An extension
○ Wider range of tempi, ISI from 150 ms to 2000 ms
○ Additional task

■ Finger tapping at slow tempi, ISI from 600 ms to 
3000 ms



Try it out at: http://sumsar.
net/files/sr_task/public_sr_task.html

http://sumsar.net/files/sr_task/public_sr_task.html
http://sumsar.net/files/sr_task/public_sr_task.html
http://sumsar.net/files/sr_task/public_sr_task.html


Predictions
● There should be a negative correlation between 

interstimulus interval and perceived grouping.





● Strong correlation for all participants between ISI and group size, 
mean Spearman’s rank correlation: -0.77, p < 0.05 for all participants. 
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Predictions
● There should be a negative correlation between 

interstimulus interval and perceived grouping.
● The relation between perceived grouping and 

interstimulus interval should roughly follow a power 
law.











Predictions
● There should be a negative correlation between 

interstimulus interval and perceived grouping.
● The relation between perceived grouping and 

interstimulus interval should follow a power law.
● Participants that experiences larger grouping should 

be better at finger tapping when the tempo is slow.



Mean group period: 1200 ms

Mean group period: 2400 ms

Slope: 0.61Slope: 0.81
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Spearman's rho = - 0.56, p = 0.0044 



Summary of results
● The original findings of Bolton (1894) and Vos (1973) 

holds, that is
○ Subjective rhythmization is experienced by most 

participants
○ A strong correlation between tempo and grouping
○ A slower limit around an ISI of 2000 ms

● The resonance model of rhythm perception (Large, 2008) 
explains subjective rhythmization well.
○ Explains the phenomena and the correlation between 

tempo and grouping.
○ Predicts the relationship between tapping performance 

at slow tempi and subjective rhythmization





A Next Step

● Looking at cultural differences in what 
groupings are experienced.

● So, anyone here working in the Balkans?
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