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[Abstract] Objective To explore the application effectiveness of the artificial intelligence (Al)
mentor-human mentor collaborative teaching model in a teaching case system for standardized residency
training, and to provide a practical reference for the transformation toward intelligent medical education.

Methods A human-Al collaborative teaching model was constructed based on the teaching case system at
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Union Hospital. A non-randomized, before-and-after observational design was adopted, and an Al agent was
deployed in July 2025. Trainee questionnaire feedback before deployment (April-June 2025, n=1 738) was
compared with that after deployment (August-October 2025, n=235). The questionnaire demonstrated good
reliability and validity (content validity index=0.92, Cronbach's « =0.76). Data were analyzed using the
chi-square test and effect size (Cramer's V). Results Following model implementation, the recognition rate
of trainees for the helpfulness of clinical thinking training increased from 79.69% to 88.51% (¥’=9.62, P=
0.002, V=0.07). The proportion of trainees who reported spending less than 60 minutes on case entry
increased from 62.66% to 67.23% (x’=16.22, P<0.001, V=0.09). The proportion of trainees who considered
the case design reasonable increased from 78.60% to 89.79% (y’=15.36, P<0.001, V=0.09). All
improvements were statistically significant (P<0.05). Although the effect sizes were small, the directions of
changes were consistent. Conclusions The Al mentor-human mentor collaborative teaching model can
effectively optimize the teaching process, enhance interaction quality, and improve the effectiveness of
clinical thinking training. Its successful implementation requires a clear division of labor based on a
human-Al capability matrix and supporting adjustments in organizational, evaluative, and ethical "production

relations". It is recommended to focus on cross-departmental collaboration, faculty training, and data

governance during promotion to promote the connotative development of medical education.
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