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Abstract

Objective: To explore the theoretical framework, implementation pathway, and educational value of
constructing a problem-based learning (PBL)-oriented, artificial intelligence (Al)-driven self-directed
clinical case repository, with a particular focus on its application in endocrinology education. Meth-
ods: Real-world clinical cases in the field of endocrinology were systematically collected, screened, and
standardized to establish a structured teaching case repository. Natural language processing (NLP)
and deep learning techniques were employed to develop an Al platform capable of intelligent ques-
tion-answering and diagnostic reasoning. The case repository was integrated into this platform,
forming an interactive “case repository-Al engine-learner” model. Results: A comprehensive case
repository covering ten categories of endocrine system disorders—including pituitary, thyroid, and
adrenal diseases—was successfully constructed. A prototype Al-based self-directed learning plat-
form was also developed. This platform can intelligently recommend relevant cases based on learn-
ers’ input of symptoms, signs, or questions, guiding them to follow the PBL approach in differential
diagnosis and clinical decision-making. It enables personalized and interactive learning without
temporal or spatial constraints. Conclusion: The PBL-based Al self-directed clinical case repository
integrates classical PBL/CBL teaching concepts with cutting-edge Al technology. It holds promise
for substantially enhancing learners’ clinical reasoning, motivation for self-directed learning, and
ability to solve complex clinical problems.
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Figure 1. Technical roadmap for building an endocrinology case repository
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Figure 2. Technical roadmap for an Al-based autonomous learning platform in endocrinology
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Table 1. Comparison of case analysis scores between the two student groups (X =S )
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HNPE <0.001 <0.001 <0.001 <0.001 <0.001
100 AT 67.8+6.9 215+23 238+32 189%26 136%17
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HNPE <0.001 <0.001 <0.001 <0.001 <0.001
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DOI: 10.12677/ae.2025.15101873 589 HEHRE


https://doi.org/10.12677/ae.2025.15101873

PAE RS

Table 2. Correlation between learning behaviors and post-test scores in the experimental group
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Table 3. Survey results of experimental group students (n = 100)
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