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Abstract: The concept of volume involves three-dimensional structures and spatial relationships, which are relatively
abstract for elementary school students. To support students’ conceptual understanding and hands-on learning, this study
developed an immersive virtual reality (IVR)-based learning material for volume concepts in elementary mathematics.
Through object manipulation, system prompts, and immediate feedback, the material guided students to observe, judge,
and revise their understanding. The participants were 29 sixth-grade students from an elementary school in Taiwan. The
System Usability Scale (SUS) was used to evaluate the usability of the interface and students’ overall acceptance of the
material. The results showed that the SUS score was 81.3, which fell within the acceptable range and corresponded to an
Excellent rating, indicating that students generally held positive perceptions of the interface and operation flow. Overall,
the IVR learning material demonstrated good usability and may serve as a digital medium for supporting volume concept

learning in elementary mathematics.
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