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Abstract

In response to the global push toward net-zero carbon emissions by 2050 and the United Nations Sustainable
Development Goal 7 (ensuring access to affordable, reliable, sustainable, and modern energy), this study
integrates a Problem-Based Learning (PBL) strategy and green energy development into a university-level
curriculum. The approach addresses challenges faced by higher education institutions, such as the declining of
students’ enrollment and their learning motivation, while meeting the urgent industry demand for skilled
professionals in emerging energy sectors. Grounded in the ADDIE framework, the course design incorporates
NSDB and SWOT proposal strategies, guiding students to explore unmet market needs through design thinking.
Two primary practical themes—qgreen energy generation and digitally intelligent integration—form the basis of
the students’ learning activities. A total of 428 students from a technology university participated in a cross-
disciplinary course series of green energy sustainability. The results indicate that students significantly enhanced
their theoretical knowledge and practical engineering skills, as well as their collaborative competencies, thereby

Received: Feb. 14, 2025; first revised: Apr. 15, 2025; second revised: Jun. 8, 2025; accepted: Jul. 2025.
Corresponding author: Y.-J. Chen, Department of Mechanic Engineering, Southern Taiwan University of Science and Technology, Tainan
710301, Taiwan.



PG IL - RIEEH A G 510 45 1 /] 2025 4F6 /7 93—109 94

gaining a deeper appreciation of teamwork in engineering contexts. Moreover, the PBL-oriented curriculum
effectively stimulated the students’ learning interest and motivation, demonstrating its potential to prepare future
talent for the rapidly evolving green energy industry. The findings suggest that this innovative teaching model not
only fosters professional skill development but also serves as a viable pathway to cultivating problem-solving
abilities and design thinking in support of global sustainability and net-zero initiatives.

Keywords: Green energy generation, Problem-based learning strategy : NSDB proposal strategy
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