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CONCLUSION 

We are just now beginning to 

unravel the systems problem of WM 

for music.This study points in the 

direction of trying to model WM in 

a first-time naturalistic listening 

condition. The very early stages of 

memory formation for music will be 

studied under the hypothesis drawn 

by the reported literature, and the 

findings will contribute to the 

understanding of how memory 

encodes music, which will also tell 

us about the nature of human 

memory in general.  

ABSTRACT  

Working memory (WM) is at 

the core of any cognitive 

function as it is necessary for 

the integration of information 

over time [1]. Despite WM’s 

critical role in high-level 

cognitive functions, its 

functioning and mapping  in 

the neural tissue is poorly 

understood. Furthermore, in 

neuroscience WM has not been 

studied in ecologically-valid 

listening conditions but rather 

with artificial tasks (e.g., n-back 

task and Stenberg). Research on 

auditory WM shows 

differences between linguistic 

and musical memory, leading 

to the speculation of specific 

networks encoding memory for 

music.  

Repetition patterns occur 

naturally in Western tonal 

music, allowing us to study the 

phenomenon of motif-tracking 

in real music. Hence activation 

of WM-related neural networks 

will be studied by tracing 

motivic repetition. 

Computational methods will be 

used to obtain motifs and their 

variations, combined with brain 

measures (fMRI). Connectivity 

analysis will be performed to 

extract the neural networks 

engaged in WM applying GLM 

and thus testing specific 

hypotheses. We expect to find 

activation in frontotemporal 

regions (e.g. supratemporal 

cortex, exhibiting stronger 

connections with dorsolateral 

prefrontal cortex for successful 

storage/retrieval).  This 

research offers a valuable 

contribution to the corpus of 

musical WM by using a 

naturalistic stimulus to study 

real-time memory traces to 

more traditional approaches. 

MUSIC-RELATED WORKING MEMORY 

Auditory working memory (the phonological loop) has been  mainly 

studied using vocal stimuli and only recently a few studies have 

started investigating the neural networks engaged in auditory WM 

for music [2]. Differences within the auditory WM in the study of 

linguistic and musical memory have been found [3]. Thus the 

question about the existence of a specialized memory system for  

non-phonological information remains open. 

METHODOLOGY 

An fMRI dataset (n=11, musicians) will be used to 

test the hypothesis. The music stimulus used is 

“Adios Noniño” (8’) by Piazzolla. Behavioural 

(subjects n=26, musicians) and computational 

methods (MIRToolbox) will be used to extract the 

motifs unfolded in time from the music. Motifs’ 

variations will be also quantified. This data will 

help us build a hypothesis (design matrix) about 

the neural networks underpinning WM activation, 

in the light of previous literature. Next, the 

hypothesis will be tested against the brain 

measures obtained from the fMRI dataset. 

Connectivity analysis will be used to extract the 

neural networks involved in music-related WM 

applying the general linear model (GLM) to fMRI 

analysis. To make sure that the observed 

activations are due to memory formation and 

retrieval rather than sensory processing, the 

acoustic features of the music will be added to the 

model as regressors of no interest to remove the 

effects of the acoustic content in the brain and 

isolate those of WM processes.  

The engraving persistent quality of musical 

memory is of remarkable accuracy, and the 

study of musical-related memory circuits in 

the brain could illuminate on the intriguingly 

distinct way in which our selective brains 

listen to music.  

The study will have a behavioural & 

computational  component  which 
will be used to build the hypothesis 

or model of music-related WM acti-
vations.  The design matrix is the 

formulation of  this model and speci-
fies a series of predictors about ex-

pected alterations in the signal. On-
ce built the design matrix, it will be 

contrasted against the participants’ 
fMRI data —which contains the 

measured time course at each 
voxel— and will tell how good the 

model fits the data [images are for 
illustration purposes only]. 
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The activation 
of WM-related 

neural net-
works will be 

studied by tra-
cing the repe-

tition of the 
two salient 

motifs in the 
piece. 


