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In this study, we constructed an e-learning system implemented with learning

contents and cognitive diagnostic tests and gathered variety of learning log data. We proposed
methods for clustering learning patterns and predicting learners’ behaviors based on their learning
log. To investigate how learners use feedback information, eye movements of the learners were
analyzed to examine the effects of the type of feedback and learners’ achievement goals on the
manner in which feedback information was reviewed.

The key issue affecting cognitive diagnostic models is how to specify attributes and the Q-matrix.
In this study we used the Boolean matrix factorization method to express conjunctive models and
ﬂropgseq a new theoretical framework for data-driven Q-matrix learning. We also proposed effective
euristic approximation algorithms for Q-matrix learning and learners’ knowledge states estimation
from their observable item response patterns.
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