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[Abstract] Objective To investigate the application effectiveness of a BOPPPS teaching model
(bridge-in, objective, pre-assessment, participatory learning, post-assessment, and summary) synergistically
empowered by ChatGPT and Zhipu Qingyan in an undergraduate emergency medicine course. Methods A
total of 741 medical students enrolled in the emergency medicine course at Lanzhou University during the
2024-2025 academic year were selected as the participants. Randomization was performed by class, assigning
375 students to the intervention group and 366 to the control group. The intervention group received
instruction via the BOPPPS teaching model synergistically empowered by multiple generative language
models, while the control group received instruction via the conventional BOPPPS model. ChatGPT was used
to assist in generating course exercises, which were reviewed by teaching and research experts to establish an
item bank. In addition, an intelligent course agent, the Emergency Medicine Artificial Intelligence (Al)
Teaching Assistant, was developed based on Zhipu Qingyan. The item-generation performance of ChatGPT
was evaluated. Differences in final examination scores between the two groups were compared, and surveys on
classroom satisfaction and learning experience were conducted within the intervention group. Statistical
analyses included ttests, chi-square tests, and nonparametric tests. Results ChatGPT generated 440
single-choice and 440 multiple-choice questions. Based on a 5-point Likert scale evaluation, the overall
satisfaction rates for single-choice and multiple-choice questions were 84.55% (372/440) and 80.91% (356/
440), respectively. The final comprehensive course score of the intervention group was 78 (74, 81) points,
which was significantly higher than the 75 (71, 79) points in the control group (P<0.001). Student satisfaction
in the intervention group was higher than that in the control group across six domains: course introduction,
clarity of learning objectives, classroom discussion and interaction, promotion of thinking development during
teaching, immediate post-class assessment, and class summary (all P<0.001). The learning experience survey
in the intervention group showed that 85.00% (68/80) of students considered the Al teaching assistant
appropriately designed, and 70.00% (56/80) expressed strong willingness to continue using it. Conclusions
The BOPPPS teaching model synergistically empowered by ChatGPT and Zhipu Qingyan can effectively
improve classroom learning outcomes and student learning experience in undergraduate emergency medicine
education. This approach provides a feasible solution for the deep integration of Al technology with structured
instructional models and warrants broader implementation.
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W RO P B TR 562 ) BRI R LSS A 152(40.53)  176(46.93) 47(12.53)
188(50.13) 153(40.80) 34(9.07)

114(31.15) 182(49.73) 70(19.13) 21.40 <0.001
125(34.15) 180(49.18) 61(16.67) 18.03 <0.001

98(26.78) 179(48.91) 89(24.32) 24.55 <0.001
132(36.07) 177(48.36) 57(15.57) 17.25 <0.001
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