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Development of audio-related environments for the classroom that can be used for
active learning
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We have developed audio-related environments for the classroom that can be
used for active learning, which emphasizes the active activities of learners, by separating the
classroom into multiple acoustic spaces. The study focused on the method of distributed installation

of directional loudspeakers that use ultrasonic waves with excellent convergence as carrier waves,
and showed that it is possible to reduce mutual interference and physical effects by synchronizing
the carrier wave signals for modulation among the devices and controlling the output by increasing

the modulation level.
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