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Application of an OBE-based diversified hybrid teaching

model in the Molecular Biology Laboratory course
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Abstract: Practical teaching is a critical component of Molecular Biology education. The continuous
exploration of effective laboratory content and pedagogical methodologies remains a central focus in
Molecular Biology teaching research. In response to the requirements of “developing the physician-scientist
training model (MD-PhD program)” and “establishing a fully-integrated competency-based curriculum system
for clinical medical talent development” at Xi’an Jiaotong University, we designed a novel comprehensive
laboratory module: “identification of the pET28a-APX DNA recombinant and prokaryotic expression of the
His-APX fusion protein.” This instructional framework innovatively integrates problem-based learning (PBL),
artificial intelligence-assisted problem analysis, QR-coded video operation guides, and virtual simulation
experiments into the laboratory curriculum. This multi-modal approach aims to address persistent challenges in

traditional laboratory instruction by fostering students’ self-directed learning capabilities, scientific inquiry
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skills, and problem-solving proficiency. Evaluation data from teaching practices and assessments demonstrate

that this pedagogical reform significantly enhances students’ mastery of experimental techniques and

theoretical knowledge, markedly improves their experimental design competency, and effectively stimulates

their motivation and engagement in laboratory work.

Key Words: Molecular Biology; experimental teaching; comprehensive experiment; blended teaching
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