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[ Abstract] Objective To evaluate the effectiveness of a natural language processing (NLP)-
driven quantitative assessment and feedback mode applied during orthopedic teaching rounds in en-
hancing clinical reasoning skills among resident physicians. Methods A prospective, non-randomized
controlled study was conducted with 60 orthopedic residents assigned to either the experimental group
(n=30) or the control group (#=30). During the 3-month intervention period, the experimental group
received personalized quantitative reports generated based on NLP technology analysis of their ward
rounds speeches every week, and received one-on-one precise feedback from the supervising physi-
cian. The control group, on the other hand, received conventional, subjective impression-based oral
feedback. The total score change value of the Mini-CEX was used as the primary outcome indicator,
while theoretical knowledge tests, self-confidence questionnaires, and 360-degree evaluations were
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employed as secondary outcome indicators to comprehensively evaluate the intervention effect.
Results At study completion, the experimental group showed a significantly greater mean increase in
Mini-CEX score (1.7340.72) compared with the control group [(0.7040.61), P<C0.001]. Improve-
ments in self-confidence and 360-degree evaluation scores of the experimental group were also signifi-
cantly higher than those of the control group (both P<C0.05). Correlation analysis revealed that the
key indicators extracted by the NLP model, such as “frequency of logical connectives”, have a sig-
nificant positive correlation with the “clinical judgment” sub-score of Mini-CEX. (r=0.68, P<<
0.001). Conclusion The NLP-based quantitative assessment and feedback mode for teaching rounds
effectively enhances the comprehensive clinical thinking ability and self-confidence of orthopedic resi-
dents. By making implicit cognitive processes explicit and measurable, this mode achieves objective
assessment and precise intervention in clinical teaching, offering valuable empirical evidence and tech-
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nical approaches for the optimization of the resident training system.
[ Keywords] natural language processing; clinical reasoning; resident physicians; teaching

rounds; formative assessment
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