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Application of the SE Teaching Method Combined with Marine—Specific Cases in the Course of
Heat and Mass Transfer Principles and Equipment

Gao Maotiao, Zhao Shiqi, Yang Hongjun, Yang Yi, Lin Xiaonao
College of Marine Engineering and Energy, Guangdong Ocean University, China Guangdong Zhanjiang 524088

Abstract: Under the goal-oriented framework of engineering education, the course "Principles and Equipment of Heat and
Mass Transfer" in the major of Building Environment and Energy Engineering faces challenges such as strong theoretical
emphasis, low student engagement, and weak ability to apply theoretical analysis to solve practical problems. Based on the
university's and the program's talent development orientation with a distinct "marine" characteristic, this study systematically
integrates marine engineering cases and typical examples from the field of building environment and energy engineering.
It constructs a SE teaching approach—comprising Engage, Explore, Explain, Extend, and Evaluate—and implements
curriculum reform through a teaching process driven by "problem-based learning, active inquiry, knowledge construction,
application transfer, and evaluation reflection." Teaching practice has demonstrated that this method effectively stimulates
students' interest in exploratory learning, enhances their intrinsic motivation, and guides them to actively construct knowledge.
Moreover, students have shown significant improvement in innovative practice projects and academic competitions, reflecting
stronger practical innovation and problem-solving capabilities. The SE teaching method incorporating marine case studies
has proven effective in improving course quality and supporting the achievement of professional talent development goals,
offering valuable reference for curriculum reform in related disciplines.
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