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Abstract

To address the disconnect between research practice and classroom teaching, superficial pre-class
inquiry, and the predominance of presentation over discussion in class, a research-oriented flipped
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classroom integrating “research practice - classroom discussion - extension and optimization” was
developed. Using the design of clarithromycin tablets with a gastric-soluble film coating as a case
study, literature review, formulation justification, experimental design, quality analysis, and proto-
col optimization were structured as a series of interconnected learning tasks. Learning outcomes
were assessed in terms of knowledge application and research competence, while students’ work
at different stages was analyzed to evaluate the development and refinement of their proposed for-
mulations. By linking research practice with classroom discussion through a bidirectional feedback
process, this approach provides a new model for integrating research and the teaching of pharma-
ceutics and enhances students’ self-directed learning and capacity for innovative practice.
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Table 1. Problems addressed and strategies employed in the research-oriented flipped classroom
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Table 2. Evaluation components of the research-oriented flipped classroom
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Table 3. Scores for knowledge application and research competence in the flipped classroom
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