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HBM 2011 Abstract 
 
Neural Oscillations of Interpersonal Coordination: an MEG 
Study 
 
Konvalinka, I., Bauer, M., Kilner, J., Roepstorff, A., 
Frith, C. D. 
 
 
Introduction: 
 
When two people interact, they exchange information with 
one another by producing actions and simultaneously 
adapting to each other’s actions in real time. This process 
involves tight coupling of perception and action both 
within and between two individuals. However, the underlying 
neural mechanisms of interpersonal coordination are not 
well known. In order to understand behavioural mechanisms 
of real-time coordination, we previously set up a joint 
tapping experiment in which pairs of participants were 
required to synchronize with each other or with a computer 
metronome. We found that when both were hearing each other, 
the pair became a coupled, mutually and continuously 
adaptive unit, with their inter-tap intervals 
simultaneously oscillating in opposite directions on a tap-
to-tap basis (Konvalinka et al., 2010). In order to 
investigate the differences in neural oscillations when 
coordinating with another person versus a computer, here we 
present an MEG study where we placed participants in the 
aforementioned synchronization scenarios. Additionally, we 
wanted to see whether differences in oscillations would be 
due to the belief that they are hearing the other, or the 
way the other responds/adapts.  
 
Methods: 
 
Fourteen pairs of participants were recruited for the 
experiment and asked to maintain a given beat while 
synchronizing to an auditory signal coming from either the 
other person or the computer, by tapping with their right 
index finger. Prior to tapping, they were told which 
condition they were in, namely whether they would be 
hearing the other person or the computer. We used a 2 x 2 
factorial design, where one factor was the auditory 
feedback (hearing other or computer), and the other factor 



was the belief of what they were hearing (other or 
computer). Therefore, in half of the trials the 
participants were told the truth regarding their auditory 
feedback, and in the other half they were told the 
converse. MEG was recorded with the Omega275 CTF MEG system 
on one member of each pair, while the other member was 
seated outside of the scanner.  Time-frequency analysis was 
carried out for the 1-30 Hz range, and the power spectra 
compared for the 2 x 2 design. 
 
Results: 
 
Preliminary results show a decrease in delta oscillation 
power during tapping, determined by what the subjects heard 
(other person versus the computer), in the left-central 
electrodes. Additionally, there was an increase in delta 
power just prior to tapping (during the preparatory tempo 
setting), determined by what they believed (other versus 
the computer), in the right-central electrodes.  
 
Conclusions: 
 
The results show a modulation in the delta power, which is 
dependent both on whether participants interact with 
another person or a computer, and the belief of who they 
are interacting with. Phase synchronization was recently 
found in the delta (and theta) frequency range within and 
between brains of participants engaged in a synchronization 
task with each other (Lindenberger et al., 2009). This 
suggests that an increase in delta power may be involved in 
establishing synchronization and social interaction.  
 
 
 
Effect of what they HEAR (Other > Comp) during tapping (t-
values) 
 



 
 
 
 
 
 
 
 
Effect of what they BELIEVE they hear (Other > Comp) during 
preparatory tempo setting (t-values) 
 
 

 


