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Collaborative Development of Next-Generation VR Education Tools for Mechanical Engineering:
A Practical Approach to Problem-Solving with Students

Yuto KIMURA, Togo KUBO, Daiki KATO, and Hideaki TAKATANI

Abstract

Intuitive understanding of spatial relationships and invisible physical phenomena, such as vector fields,

remains a significant challenge in mechanical engineering education. To address this issue, we developed next-

generation educational tools using Virtual Reality (VR) and pseudo-haptics technologies. This project was

conducted as a collaborative effort between a faculty member and fifth-year students at a National Institute of

Technology (KOSEN), aiming to solve practical educational challenges. First, a VR application for learning

third-angle projection was developed and iteratively improved based on user feedback. A preliminary

experiment demonstrated its effectiveness in enhancing leamers' self-efficacy. Second, a novel pseudo-haptics

system was prototyped to represent vector fields. By dynamically manipulating the Control/Display (C/D)

ratio, this system induces the illusion of physical resistance without requiring expensive haptic devices.

Furthermore, this collaborative development process significantly promoted students' self-directed learning. It

allowed them to acquire new IT skills and shift their mindset from simple developers to user-centric system

designers. This report highlights both the technical potential of these immersive tools and the substantial

educational value of incorporating practical, student-faculty collaborative projects into the engineering

curriculum.
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