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Abstract

Tissue Engineering is a core course in biomedical engineering programs that embodies the “medi-
cine-engineering integration” feature, yet it is characterized by highly interdisciplinary, cutting-
edge and abstract content. A persistent gap exists between theoretical knowledge and clinical prac-
tice, and traditional lecture-based, chapter-oriented teaching often fails to stimulate students’ in-
terest or foster a systematic, clinically oriented tissue engineering mindset. In the context of emerg-
ing medical and engineering education reforms in China, this study develops a clinical case-driven
situated teaching model for the Tissue Engineering course, based on the author’s teaching practice.
Relying on collaborations between the university and affiliated hospitals (and enterprises), a “three-
dimensional” clinical case bank was constructed, in which each case is structured around three di-
mensions: clinical context, engineering analysis and instructional guidance, and is organized through
both tissue-type and difficulty-level classifications. On this basis, a “case-driven-inquiry” teaching
process was designed, consisting of pre-class case briefing and self-directed exploration, in-class
situated discussion and scheme design, and post-class extension and reflection, accompanied by a
diversified assessment system that integrates classroom participation, case analysis reports and
case-based comprehensive items in the final examination. Teaching practice indicates that, without
compromising the integrity of the knowledge system, this model enhances students’ engagement,
strengthens their ability to integrate key elements such as seed cells, scaffolds, microenvironment
regulation and functional reconstruction within clinical scenarios, and promotes their competence
in analyzing clinical problems and proposing preliminary tissue engineering strategies. The case-
based comprehensive items in the final examination demonstrate reasonable discrimination and
can partly reflect students’ abilities in contextual analysis and knowledge application. Overall, the
clinical case-driven situated teaching model helps narrow the gap between theory and clinical prac-
tice in the Tissue Engineering course and shows potential for broader application in biomedical en-
gineering education, although further refinement is needed in deepening the case bank, optimizing
assessment tools and tracking long-term outcomes.
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