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Problems & Ideas
• Problems of Automated test assembly approaches:

– The traditional single and parallel tests approaches are static and fail to 
account for individual differences, often compromising fairness. 

– Heuristic algorithms depend on predefined rules, underutilize heterogeneous 
data, and cannot dynamically adapt to learners’ evolving abilities.

• Ideas: Leverages LLMs as decision agents, integrates multi-source 
data into knowledge graph, incorporates FuzzyCDM for fine-grained 
ability modeling, and formulates the assembly process as a RL task.

Left: Three forms of automated test assembly. Right: FuzzyCDM completes students' mastery of items and concepts,

and dynamically constructs the educational knowledge graph.



Main Contributions
• Contributions:

– LLM-driven framework that personalizes test generation based on 
students’ knowledge attribute states. 

– Integrate multi-source data and FuzzyCDM into a unified knowledge 
graph to enhance students’ cognitive representation.

– RL optimization process, achieving dynamic adaptation and significant 
performance gains on three years of real-world data. 

PataLLM consistently outperforms all baselines across three cohorts, achieving higher CDI and ADI. Larger LLM

capacity further improves decision quality, and performance remains robust across different academic tracks and years.


