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Voice-Controlled Serious Game Design and User Experience:

Focusing on Intuitive Understanding of Physical Concepts and Usability
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Abstract

This study empirically examined the implementation process and user experience of SonicScape, a
voice-controlled serious game designed to help adult learners intuitively explore key acoustic concepts,
including pitch, amplitude, and reflection. The system collects microphone input in a Unity environment,
extracts vocal features through FFT-based analysis, and normalizes input by calibrating each user’s pitch
range via a voice calibration interface. Within a single scene, players sequentially engage with three core
mechanics: pitch-based terrain generation, amplitude-based obstacle interaction, and reflection-based discovery
of hidden paths, supported by real-time visual feedback to facilitate experiential understanding of acoustic
properties. Fifteen participants in their twenties completed a 30-minute gameplay session followed by a
five-point Likert-scale survey, and descriptive statistics and reliability analyses were conducted using the
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cognitive load, suggesting that voice-based gamified interaction can support adult learners’ understanding of

high levels of flow and self-determination, the highest ratings for perceived learning, and low extraneous
abstract concepts while maintaining stable experience quality.

Flow, self-determination, extranecous cognitive load, and perceived learning measures. The results indicated
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[Fig. 1] GamePlay Flow
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