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Abstract

In response to the pain points in the teaching of material characterization and analysis, such as
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insufficient overall resources of large-scale instruments and equipment, students’ limited under-
standing of the basic structure and functions of the equipment, ineffective integration of theoretical
and experimental courses, inadequate stimulation of students’ potential through course evaluation
methods, and the difficulty of integrating ideological and political education into the curriculum,
this study proposes a feasible teaching and learning model based on the characteristics of the
course, teaching challenges, and societal needs. By adopting a blended online and offline teaching
approach, the model addresses the real-time communication challenges between students and teach-
ers. Through a “self-directed project” method, it emphasizes cultivating students’ ability to correctly
apply knowledge and analyze and solve practical scientific and technical problems. Relying on a
diversified hybrid assessment model, it establishes a new engineering concept of “self-designed and
self-directed” learning for students, making course learning “targeted”. This teaching model not
only effectively resolves the practical pain points in teaching but also aligns with the societal de-
mand for the cultivation of new materials science and engineering professionals in the context of
emerging engineering education. Additionally, it possesses universality and applicability for pro-
motion in universities, research institutes, and industries.
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Figure 1. Teaching philosophy and overall framework
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Table 1. Project topic list (Exemplary topics)
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Figure 2. Pedagogical project examples (Type | & 1)
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