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eMusic Box (eMB) Task

Visual feedback

Experiment 2: eMB, VICON, eye tracking 
20 dyads (non-musicians, <2 yrs)

20 dyads (musicians, >8 yrs)

32 trials (4 di�erent familiar songs)

"Synchronize your music with your 
partner’s as accurately as possible"

Yes No

Across two experiments, we show that non-musically trained participants achieve 
higher joint music synchrony when they can see each other. This suggests that the       
perception of ancillary movements during joint music making facilitates synchroniza-
tion. We further show 1) that the e�ect of visual feedback on synchronization accuracy 
depends on the amount of time participants spent looking towards each other and      
2) that participants who produce more ancillary body movements also achieve higher 

synchronization. The fact that synchronization through ancillary movements is  
observable in non-musically trained participants suggests that these individuals might 
rely on both auditory and visual feedback to achieve interpersonal synchronization. 
Conversely, musically-trained participants seem to only rely on auditory feedback 
during joint music making to achieve interpersonal synchronization, at least in the 
context of this task. 

Experiment 1: eMB
35 dyads (mixed levels of training) Scan to view trial 

video of experiment 1 


������������������������
����	���	����
����������������������������������������������	�����	�������
������

�
�
�


���	������

�� ���������������������������
�����������

����
��
���������������•��•�����•����������
�••� •�••��•���� ��­�����•��€���
��������
��•�‚�������� ������ƒ������•�������
„� ‚����������…���������•����
�����
�•��� ��­�����•��†���
��•� ‡�••��…��‚ˆ�����������������
������•
­�����
���†�­����������‰�������ˆ•���•� ��­�����•�������
��


eMusic Box Output

Motor
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Player 1 (Melodic eMB)
Player 2 (Rhythmic eMB)

Audio

Abalde S. F. 1,2, Bigand F. 1, Nguyen T. 1, Bianco R. 1, Keller P.E. 3, 4, Novembre G. 1

1. Novembre, G., Varlet, M., Muawiyath, S., Stevens, C. J., & Keller, P. E. (2015) RSOS 2(11), 150286. 
2. Jensenius, A. R., Wanderley, M. M., Godøy, R. I., & Leman, M. (2010) 978-0-415-99887-1, 12–35.
3. Keller, P. E. (2014) In Expressiveness in music performance. Oxford University Press. 
4. Bishop, L., & Goebl, W. (2015). Musicae Scientiae, 19(1), 84–110. 

5. Coorevits, E., Maes, P.-J., Six, J., & Leman, M. (2020) Acta Psychologica, 210, 103166.
6.  Abalde, S.F., Rigby, A., Keller, P. E., Novembre, G. (2024)  Neurosci. Biobehav. Rev., 167, 105816

Musical instrument icons by Wartini, creative icon, Uswa KDT and Pentagon88 from Noun Project.
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The eMB plays preregistered 
songs with tempo controlled 
through rotary movements5.

Example of audio and motor output from a representative trial:
audio refers to the outputted multitrack MIDI file, while motor refers to the 
phase of rotary movements and their corresponding computed velocity.
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Statistical analysis: Linear Mixed E�ect modelling. Error bars represent standard error (SE). Significance levels: p < 0.001 (***).
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Split based on displacement of the PMs
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Visual feedback

Face detection within each 
participant’s field of view.
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3D full-body kinematics
12 PMs explain 95% of variance

Research in joint music making typically focuses on trained musicians, without 
considering natural predispositions1. In joint music making, musicians use ancillary 
movements to facilitate interpersonal synchronization2-6. Is such use of ancillary 
movements generalizable to non-musicians?

1. To test whether the perception of ancillary movements facilitate 
interpersonal synchronization during joint music making.

2. To test whether the above (predicted) e�ects depend on musical training.

Principal Movements (PMs)
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