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We have been working on a learning framework that leverages on cluster knowledge that is catalytic to
automatic inference of predictive models of student-tutor interactions to support the self-improvement of an
intelligent tutoring system (ITS) of its pedagogic decision-making. The framework analyzes recorded
student-tutor interactions and automatically forms out of these interaction data cluster models that are
described along learner trait-tutor teaching strategy attributes. This gives way to a cluster knowledge-based
pedagogic reasoning using attributes that are beyond those that commonly make up a studenf model of an ITS.
Secondly, this also gives way to an adaptive case-based pedagogic reasoning, i.e., adaptive tutoring strategies
may differ in various instances or cases even if the learner is the same. It then utilizes the inferred cluster
knowledge to construct predictive models that can provide helpful indications of which of the tutor's actions can
lead to a more effective tutoring, and consequently, to higher learning gain.

Our research primarily demonstrates the application of the learning framework in two forms, namely, as a
category-based self-improving instructional planning module and as a polymorphous cluster knowledge-based
predictive model learning agent for an ITS tutor agent. We have demonstrated the inherent unsupervised
learning capability of the framework within these two forms using machine learning paradigms and have
empirically evaluated its performance using data recorded from verbal protocols of human tutorial sessions and
logged traces of prior usage of an ITS. In both domains, utilizing cluster knowledge proved to have the potential

to significantly aid in the tutor agent's self-improvement.
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