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Abstract

In recent years, student learning environments have expanded to include a variety of
spaces, such as cafes. In these environments, background sounds such as music and
noise are always present, but the type of sound has a complex effect on concentration.
Therefore, how the complex situation of listening to music in a cafe-like environment
affects learners' cognitive processes is an important issue. This study explored the effects
of background music in a cafe-like environment on concentration and EEG activity using
a physiological approach. Thirteen university students completed a jigsaw puzzle task
under two conditions: an "N" condition, in which only environmental sounds were heard,
and an "M" condition, in which both environmental sounds and music were heard. Their
EEG and heart rate (LF/HF) were measured during the task. No significant differences
were found between the conditions in the number of puzzles completed (workload).
However, EEG analysis revealed significantly reduced power in the high-frequency band
(high beta to gamma band) in the music-present condition. This suggests that music
suppresses excessive brain activity and improves "neural efficiency," allowing participants
to process tasks more efficiently using less energy. Furthermore, heart rate variability
analysis confirmed that the decrease in alertness (drowsiness and boredom) over time
seen in the no-music condition was suppressed in the music-present condition, and an
appropriate level of tension was maintained.From these results, it was concluded that

while listening to music in the presence of ambient sounds does not immediately improve



work efficiency (quantity), it is effective as an environmental factor that reduces the load
(stress) on the brain associated with performing tasks and increases the ability to

maintain concentration when working for long periods of time.
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Scatter Plots: Condition M vs N (First Half & Second Half)
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