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1 Introduction

Previous research has shown that musical training and
experience are associated with changes in brain function-
ing such as better intellectual functioning, speech and
language abilities, working memory and verbal memory
(Cheung et al., 2017). Investigating music processing in
older adults is particularly relevant as aging is associated
with changes in intrinsic brain activity, such as peak al-
pha frequency. The latter has been linked to cognitive
functioning and neural efficiency: research shows that
common age-related changes include reductions in os-
cillatory power and slowing of the dominant alpha fre-
quency (Scally et al., 2018). This project focuses on
peak alpha frequency as a marker of intrinsic brain func-
tioning and on the N400 event-related potential as an
index of expectancy and meaning processing in music.
Previous work suggests that the N400 reflects semantic
and expectancy-related violations in response to musi-
cal stimuli and can therefore serve as a neural indicator
of how efficiently individuals process music (Koelsch,
2011).

2 Methods

Older adults (over 60 years) with varying levels of mu-
sical sophistication, assessed by the Gold-MSI, will par-
ticipate in the study. EEG will be recorded using a 32-
channel system following the international 10-20 elec-
trode placement with Cz as the reference. Resting-
state (RS) EEG and event-related potentials to changed
and unchanged notes (8 of each) embedded in 34 piano
melodies will be collected. The RS task will take 8 min-
utes alternating between eyes open and closed and the
music task will take 15-20 minutes. EEG data will be
preprocessed in EEGLAB and analyzed to assess both
intrinsic brain activity and neural response to musical ex-
pectancy violations. Resting-state analysis will focus on
peak alpha frequency extracted from posterior and pari-
etal regions of interest, whereas ERP analysis will focus
on the N400 component as a measure of neural responses
to musical expectancy violations.

3 Results

Data collection is currently ongoing. We hypothesize
that participants with higher alpha peak frequency — as

assessed during the RS task — will show greater N400
differentiation between changed and unchanged notes in
the music task. The study is expected to provide insights
into how brain activity of people with higher musical so-
phistication may differ from that of people with lower
musical sophistication. It is expected that higher mu-
sical sophistication will be associated with differences
in resting-state EEG characteristics, that is, with higher
peak alpha frequency.

4 Discussion

By integrating resting-state EEG, event-related poten-
tials, and individual differences in musical sophistica-
tion, the present project aims to contribute to a better un-
derstanding of the role of musical experience in healthy
cognitive aging.
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