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Abstract

As a major engineering education country in the world, China urgently needs to enhance the quality
of engineering education to meet the demands of constructing modern industrial systems. Teaching
reform serves as a crucial pathway for improving engineering education quality. This study imple-
ments the Problem-Based Learning (PBL) approach in fundamental courses for Materials Forming
and Control Engineering majors, adopting “Fundamentals of Fluid Mechanics and Heat Transfer” as
the experimental platform. A two-semester comparative teaching experiment was conducted be-
tween traditional instruction and PBL methodology. The effectiveness of PBL was comprehensively
evaluated through multidimensional assessments including student self-evaluations, instructor ob-
servations, and academic performance analysis. Findings demonstrate that the PBL model signifi-
cantly enhances students’ self-directed learning capabilities, teamwork efficiency, and engineering
problem-solving skills, while effectively stimulating intrinsic motivation and improving overall
teaching outcomes. The study further identifies core challenges in PBL implementation within cur-
rent engineering education contexts, providing both transferable practical paradigms and theoret-
ical references for reforming pedagogical approaches in fundamental engineering courses.
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Figure 1. Teaching implementation process after integrating the PBL model
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Figure 2. Simplification and modeling process of a complex problem
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Table 1. Exam score distribution: traditional teaching versus PBL model
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