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Problems & Ideas
• Problems of current Cognitive Diagnosis (CD) models

– The Sparsity Barrier: interactions between students and certain 
concepts are rare or nonexistent in real-world datasets. 

– The diagnostic accuracy of CD models diminishes significantly for 
sparsely covered concepts.

• Ideas: current models solve this problem by collecting more 
data, but they suffer from high annotation costs, and wrong 
annotations (e.g., cyclic dependencies).

Analyses about sparsity between students and concepts. Students are not directly related to concepts. (a) Performance of

two representative neural network-based CD models on ASSIST dataset. We manually simulate different ratios of sparsity

between students and selected concepts. (b) Among all student-concept entries, over 92\% entries correspond to sparse

interactions on the ASSIST dataset, and over 98\% entries correspond to sparse interactions on the MOOC-Radar dataset.



Main Contributions
• Contributions:

– We find that the student-concept sparsity barrier limits CD 
developments, which is widely prevalent in real-world datasets;

– we argue that student modeling should consider both practical 
application ability and mastery levels on concepts, and propose ESR-
CD, an accurate and robust CD model;

– Extensive experiments demonstrate the effectiveness of ESR-CD. E.g., 
for concept weak coverage split, ESR-CD has AUC improvements of 
over 1.5% on ASSIST dataset.


