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[Abstract] Objective To evaluate the feasibility of a large language model (LLM) based on
historical radiology test item bank data for the intelligent generation of radiological imaging test items for the
medical clerkship stage, assess its predictive performance and agreement between predicted and empirical
data for core psychometric parameters such as difficulty and discrimination, and provide empirical evidence
for intelligent medical test item development. Methods A quantitative experimental design was adopted.
Fifty classic items were extracted from a historical radiology test item bank according to subject-specific
standards as baseline prompts, and were input into the Qwen-Plus LLM to generate new items and predict
their difficulty and discrimination parameters. Fifty-six fourth-year clinical medicine clerkship students

completed the generated test. Statistical analyses included non-parametric tests, Spearman's rank correlation,
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and intraclass correlation coefficient (ICC). Results The predicted difficulty of artificial intelligence
(Al) -generated test items showed a relatively small overall error (mean absolute error=0.052, root mean
square error=0.062), while the predicted discrimination showed a relatively large error (mean ahsolute error=
0.105, root mean square error=0.131). Al-predicted values were highly positively correlated with empirical
values (difficulty p=0.896, discrimination p=0.791, both P<0.001). ICC analysis indicated excellent agreement
for difficulty (ICC=0.908) and good agreement for discrimination (ICC=0.801). Stratified analysis revealed a
slight overestimation of difficulty for easy items and a slightly optimistic prediction of discrimination for
medium-difficulty items. However, the empirical parameters overall successfully maintained the preset
difficulty gradient and discrimination distribution characteristics, with distractors demonstrating high clinical
plausibility. Conclusions LLM-based item generation demonstrates good agreement between predicted and
empirical values for the difficulty coefficient and discrimination of radiology clerkship test items. In
cross-validation against the empirical data from a historical radiology test item bank, Al-assisted test item
development is highly feasible and pedagogically applicable. It is recommended to construct a new human-Al
collaborative test item development model of "Al generation, historical data calibration, and expert review" to

advance the transformation of medical imaging assessment toward standardization, precision, and

intelligence.
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