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Innovative Practice of the "Rain Classroom + BOPPPS” Integration Model in
Microbiology Experiment Teaching
— A Case Study of Gram Staining Experiment
Li Wenying, Min Lu, Zhu Lingyun
College of Science, National University of Defense Technology, Changsha, Hunan 410000

Abstract : Aiming at the problems of low student engagement, difficulty in ensuring operational standardization,
and a simplistic evaluation system in traditional microbiology laboratory teaching, this study integrates
the BOPPPS instructional model with the Rain Classroom smart teaching tool to construct a closed—
loop teaching process. Using the Gram staining experiment as a case study, we redesigned the
instructional approach. Practice demonstrates that this model, through its closed-loop design of
"pre—class guidance, in—class interaction, and post—class extension," effectively enhances teaching
efficiency and students' comprehensive competencies. The experimental group (using the integrated
model) achieved a significantly higher average score (91.8 points) compared to the control group (80.7
points), with classroom interaction rates markedly increased and operation compliance rate reaching
92.3%. This provides a replicable new pathway for reforming microbiology laboratory teaching.
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