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Introduction Vethods

Alpha oscillations and joint action in music Participants . | | 1. Phrase 2 and 3 chosen due¢  Alpha power reflects task creativity and partner engagement: Alpha ERS larger for score conditions compared
*Alpha oscillations (alpha): 8-13 Hz frequency band of 1. Twenty-four musicians (13 females, 1 ambidextrous, the rest right- to the similarity betfore to improvisation conditions (p < .001), with apparent right lateralization. This suggests that while pianists play the
scalp-recorded electroencephalography (EEG) signal, handed). and after for each partner.  score, they are less engaged with their partner than while improvising.
classified according to location: occipital alpha, central mu, 2.Age (years): M =26.3, SD =4.7 2. Alpha power averaged Phrase 2 We Me
temporal tau 3.Piano training (years): M = 14.6, SD =4.8. from 500-2000 msec 1n W M C CPL CPR C CPL CPR
*Event-related desynchronization (ERD): the suppression Stimuli the 2nd and 3rd phrase © © | =) | = | | = | = |
of alpha, mu, or tau with sensory input in the corresponding 1.Four 31-note melodies. Players alternated first 4 bars. 3. Listening phrases .
domain (Vlsual, mOtor/taCtlle, (.)r aUdltory) 2 Deviant notes (altered p|tCh feedback) occurred during 4th or Separated from Playlng
*Event-related synchronization (ERS): rebound of alpha, Sth notes of each 6-note group in order to study another distinct phrases; only Listening -
mu, or tau following ERD | EEG component (shown in blue on the score). Only one deviant phrase 2 and 3 included in
others in order to coordinate one’s own movements. notes not included in this analysis. 4. Three-way repeated
Requires shared representations of a goal, a hallmark of 3.Trials began with 3 metronome beats (500 msec 10l for eighth measures ANOVAs with
musical performance in ensembles. note) factors of:
o 4 Two melody conditions: partners played the score as written, L. Similarity [We/Me] N
Alpha oscillations in context | or improvised notes using the same rhythm as the score. Two 2. Melody [Score/ (i
*ERD/S can be evoked from imagining [1] or observing [2]a  conditions per player resulted in 4 possible combinations per Improv] g 3
familiar task. pair. Seore Conditions 3. Electrode Group . S o
*Alpha power positively related to amount of creative ideation N N e . [FC/CPR/CPL] Score Improv Score
In a task [3] or inwardly directed attention [4]. - . — _ = = — — * Similarity conditions: A o ERS/D ectrode
Larger mu ERD during both execution and observation has D - - - * We: participants to\g;?aepﬁigs?oeopvﬁgs(e 5 and)3 groups:
been correlated with higher scores of perspective-taking, an I _ — = — — both improvise or by similarity (We/Me) and |
important part of cognitive empathy [5]. S A - == = both play score melody (Score/lmprov). CPL e A Time series plots of alpha power from -500 — 3000ms for phrase 2 and 3
— o Me: one participant separated by similari.ty, melody, and electrode group. Blue lines indicate
. . . . phrases : Score, and red lines indicate Improv.
Alpha oscillations in music ensemble tasks analyzed | _ plays score while the
,:.MUSICIanS Plﬁn jnc_l execute vbelry.qmck mo,:{emen;f If? = 8= > - - e= other improvises Two way interaction between similarity and 0.15540938 o]
ime, especially during ensemble improvisation, whic — melody : Interaction is significant (p < .001) only 0.0003074 *** T
provides a unique lens to study joint action in a creative task. Procedure and Apparatus bl L e when melodic conditions differ. Reduced ERS for .0000000 = !
‘Musical improvisation elicits right parietal ERD in musicians, 1.24 blocks per pianist; 1 block = 18 trials with no errors (~8 mote - . ”» 0.0000000 ** .. | T
_ o ’ _ Block  Leader Follower improvisation conditions compared t0 SCOIC mresemarwssmes ‘oo <o
but not in non-musicians [6]. minutes) , " - N 22 1
‘Musici din i isation sh ter ERS th 2.Errors could be due to timing (+-125ms from the 500ms |OI) ' Score  mprovse  conditions (p <.001). This suggests that although pogt.nog resuts from the 2 2 T -
Aol sniglzieEel I Wplowizeilon sluoy glreeli=l =5 an : . gd . ’ 5> Score Score improvisation results in overall lower alpha way interaction between e & o
when read!ng a score if they have |mprOV|Sat|On tralnlng, but Oor a wrong note uring score con 1t1ons. 3 Improvise Score power than the score COnditiOH, the effect is similarity and melody, above 85 3 4
not otherwise [7]. 3.Block order was chosen before the study and rotated one . . SNCRT , (*** = p<0.001).
_ _ 7 _ 4 Improvise Improvise = modulated by the similarity of the partners’ tasks.
The current study investigate alpha ERD/ERS, engagement, place for the next set of participants (i.e. they started on Block 2 o ) . -
and creativity during a joint action task involving both reading instead of Block 1). Pairs switched roles after completing a Conditions in each block for each Plot showing least squares mean alpha power and 95% confidence interval for similarity
: : : : partner. Leader and Follower switch d melod Ak t right |
of a score and improvisationwith factors of melody (Score vs  Super-block. after completing the 4 blocks, called o0 Meiody conditions atrignt. | |
Improv), partner similarity (We vs. Me), and role (Leader or 4.Neuroscan SymAmpRT whole-head with a 64-channel EEG a Super-block. simitarity
Follower). QuikCap for each participant. ]
5.Sound stimulation delivered via two speakers. Conclusions References
Hypotheses and Expected Outcomes Data analysis 1. Duri ical duet perf Hners attend 16Ss 10 e e R 531,293
1.EEG epochs (-1500 msec - 4000 msec) for the first four - 2uring a musica’ duet pertormance, partners atend eSS 0 camon E.N. Yoo, K 1. Vandeower, R. £ Ferar P F. Woodward A L. & Fox. N.A. (2014).
. - h each other when IIStenlng to their partner play famlllar materlala Actior; Expe,rienc,e Mor’e than Obse;vation, Influen’ces I\;Iu Rhythm [,)esynézhroniz’ation F(’LOS)ONE 9(3)
‘When both partners are improvising, they are more pnrases Y | | | I
: : 2 Ti f tati TERS) of h ted such as the score. | o |
engaged with each other as they must listen for the . Ime-rrequency representa IOntS.( .S) OT epocC .S CO.mpU e 2 While Iistening to a partner improvise partners R T 3. F|rgb@éﬁal?/zr;g;j;zvgbgogj)ﬁ$1Ii(132a?:pha power and creative ideation. Neuroscience &
unexpected melodies of their partner, which could with a Morlet Wavelet decomposition with 31 logarithmically- externally focused, suggesting higher levels of engagement and 4 Cooper. N. R, Croft, R. J., Dominey, S. J. J., Burgess, A. P., & Gruzelier, J. H., (2003). Paradox
appear as stronger ERD spaced bins from 1 to 60 Hz. Normalized as ERD/S using : ’ lost? Exploring the role of alpha oscillations during externally vs. internally directed attention and the
) - Brainstorm functions empathy with each other. implications for idling and inhibition hypotheses. International Journal of Psychophysiology, 47, 65-74
oFurthermore, this may be stronger when partners rains : | | 3 Task creativity and amount of shared goal both modulate % Woodrulff:[ (; C..t,hMartin,tr']I'.., &bl3||![yk NB. (201;). Diﬁe;erécéeién self- and other-induced Mu suppression are
- . . . - . h i . correlated with empatniCc abllities. brain ixesearcn, -
share the same task (I'e' Slmllarlty of We) 'ﬁ'(f;:'lpga'] gal—rllg ERD/ERS CompUted by averaging frequency bins engagement between musical partners while Ilstenlng to each 6. Berkowitz, A. L. & Ansari, D., (2010). Expertise-related deactivation of the right temporoparietal junction
*On the other hand, since improvisation is a more - other, reflecting the complex coordination involved in ensemble ., ¢uing musical improvisation. Neurolmage, 49, 712-719
_ _ L. . . . : ’ 7. Lopata, J. A., Nowicki, E. A. & Joanisse, M. F. (2017). Creativit distinct trainabl tal state: An EEG
creative task, it could elicit larger ERS than the score g-;”alsl_w'thgoha””e|3beli<ceed'”9 if1 5O|~'r\]/ dr:scarded. performance. "Ehudy of musical mprovisation. Neuropoychologia, 89, 246.256 e
during playing, which carries over into the subsequent G-Dafe Ine. - mgec e]f?lf[e st§ﬁ1o1 88; phrase. ot 4. Right-lateralization of alpha power could be due to reduced contact: bornER R Alatanford, cdu
listening phrase. .Data were band-pass filtered (1- Z) In visualization; left hemisphere response since all players used their right hand. This poster was presented at the Cognitive Neuroscience Society (CNS) Annual Meeting, May 2-5th, 2020,

statistics (ANOVAs) performed on non-filtered data.



