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Background & Motivation 

Core Assumptions
1. Static State: Cognitive status remains constant within a specific period.
2. State-Driven Behavior: Student actions are determined by latent cognitive 
states.

Challenges
• Long-Tail Problem: Data sparsity caused by uneven question response rates.
• System Dynamics:

Student Evolution: Proficiency changes as new skills are learned or old 
ones fade.

Task Updates: The continuous introduction of new learning tasks alters 
data patterns.

Definition: Cognitive Diagnosis 
models students' problem-solving 
processes to assess skill mastery 
and identify cognitive weaknesses.

Methodology

Experimental Results

ØRQ1: Can MetaCD achieve high accuracy in 
cognitive diagnosis compared to baseline?

MetaCD outperforms all baselines in both 
ACC and AUC on widely used datasets.

ØRQ2: Can MetaCD maintain strong generalization 
under long-tailed data distributions?

Generalization on Long-tailed Data As shown in 
Figure above, MetaCD consistently outperforms 
SCD, demonstrating robust generalization even 
under sparse data distributions.

ØRQ3: Can MetaCD remain stable and 
adaptable in task-incremental learning?

We evaluate MetaCD in a task-incremental 
setting. Trained sequentially on four datasets 
after NIPS2020, MetaCD with parameter 
protection achieves a BWT of -0.04 vs. -0.217 
without it, showing reduced forgetting and 
better stability.

ØRQ4: What is the impact of each module 
through ablation study?

Ablation results demonstrate that all components are 
essential. The KB module is pivotal, causing the 
largest accuracy drop (-3.65%) upon removal. 
Meanwhile, the PPM module (-1.8%) effectively filters 
redundant knowledge, and the Per-class module 
proves crucial for resolving fuzzy class boundaries.


