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Elucidation of the relationship between metacognitive language in singing and
acoustic and physiological characteristics of singing voice
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This study examined how metacognitively verbalized images and sensations of
the singing voice are related to the acoustic characteristics of the singing voice and the
physiological characteristics of the vocal organs.

First, a questionnaire survey was conducted, which revealed that singers transformed their body
movements and perceptions of the singing voice into metacognitive language by linking them to actual
actions. Next, using rtMRI, we investigated changes in voice volume and diaphragm control, and
found that professional singers gradually suppressed the degree of diaphragm elevation as they
decreased voice volume. Furthermore, it was revealed that the brightness of the voice was altered by
opening and closing the lips and by the vertical movement of the larynx and the elongation and
expansion of the pharynx when singing.
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