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The Teaching Practice of Robotics
Development Using PBL and STEAM
Approaches

Jui-Hung Cheng* Xuan-Tang Liu**

Abstract

This study integrated the PBL (problem-based learning) and STEAM
(science, technology, engineering, arts, and mathematics) methods for robot
teaching aid design by combining science, technology, engineering, arts, and
mathematics to connect real-world problems, assist students in contemplating,
and identify solutions to problems. This study set the students as beginners
who preferred to study and assemble robots using their hand skills. It assists
teachers having no experience or nonprofessional engineering backgrounds
in using robots as teaching materials for mechatronics science education
to learn quickly. Teachers can use robots to teach students how to conduct
structures, circuits, coding, aesthetics, and other course activities through
hands-on practice. The study aims to enable five-year junior college students
for the “Robotics and Application” course to conduct diversified learning and
participate in the product development of various robotic teaching aids to
enhance learning motivation and reduce learning gaps. Through the process
of commercialization of industry-university cooperation, it can quickly
integrate with the industry. In addition to verifying the product design of the
teaching aids, the results revealed significantly improved learning cognition,
interest, and extension. In the series of courses, students preferred learning
through practical courses of assembly experience, with self-developed low-
cost teaching aids, free to create changes, and increased flexible use of
learning. The average value of the overall teaching evaluation feedback was

4.6, proving that it was a product of academic research and market value.
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Moreover, this is an innovative approach to PBL and STEAM educational

research.

Keywords: engineering science education practices, STEAM, PBL, product

design, mechatronics
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