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Abstract

Medical functional experiment courses serve as a bridge between basic and clinical medicine. How-
ever, conventional teaching, which relies predominantly on verification-based experiments, may be in-
sufficient to effectively cultivate students’ clinical reasoning and scientific inquiry sKills. In this study,
the authentic clinical case of “cephalosporin-alcohol interaction”, which combines clinical controversy
with substantial potential for scientific inquiry, was used as the central teaching scenario. A four-
stage, progressive problem-based learning (PBL) model—*“Clinical Uncertainty - Dramatic Turn -
Scientific Debate —» Experimental Inquiry”—was developed and integrated into medical functional
laboratory teaching. This approach addresses the limitations of conventional PBL driven by a single,
predefined problem by integrating clinical scenario simulation, critical deliberation on scientific
controversies, and experimental validation using animal models. At the knowledge level, the model
connects pharmacological mechanisms, pathophysiological changes, and clinical decision-making;
at the competency level, it integrates differential diagnostic reasoning, evidence-based medicine liter-
acy, and experimental design skills; and at the value level, it incorporates the cultivation of scientific
thinking and humanistic values in medicine. Teaching practice indicated that the proposed model
enhanced students’ autonomous learning, critical thinking, and clinical decision-making awareness,
providing a potentially transferable framework for the pedagogical reform of medical functional
experiment education.
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Figure 1. A four-act progressive PBL teaching framework for clinical - research thinking
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