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Abstract: Objective: To investigate the effectiveness of a Problem-Based Learning (PBL) model integrated with an
Al learning companion in standardized residency training, and to evaluate its impact on residents’ clinical problem-
solving ability and teaching satisfaction. Methods: 60 resident physicians were enrolled and randomly assigned
to three groups: a traditional PBL group, an Al learning companion group, and the PBL combined with Al group,
with 20 participants in each group. Academic performance was assessed before and after the teaching session,
and the differences in scores among the three groups were compared. A questionnaire survey was conducted to
evaluate participants’ learning experience and overall satisfaction with the teaching approach. Results: The three

groups were comparable at baseline, with no significant differences in age, sex, year of training, or pre-rotation
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examination scores (all P > 0.05). Before instructor explanation, both the Al-Assistant group and the PBL+AI

group scored significantly higher than the traditional PBL group on simple clinical problems (P < 0.05), while on
complex problems, the PBL+AI group outperformed both the traditional PBL and Al-Assistant groups (P < 0.05).
Questionnaire data showed that residents in the PBL+AI and Al-Assistant groups rated the helpfulness of instructor
explanation significantly higher than those in the traditional PBL group (P < 0.05). Conclusion: The integration of
an Al learning companion into PBL significantly enhances residents’ ability to solve complex clinical problems. The
synergistic effect is reflected in the Al’s role in broadening clinical reasoning pathways and improving residents’
understanding of instructors’ explanations.
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