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An Automatic Estimation System of Learners’ Impasses
Based on Features in Low-Level Interactions in an E-learning Environment
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Mentoring is one of the effective tutoring tactics for learning support. However, mentoring requires much cost of
a human tutor. Therefore, we propose an Intelligent Mentoring System (IMS). Toward the implementation of IMS,
the purpose of the current study is to develop an automatic estimation model for real-time detection of impasses of
learners, a mental state occurring in learning activity. One of the important features of the proposed model is to
estimate the impasses through analysis of Low-Level Interaction (LLI) resources, which are fine grain temporal data
of interactions with learners. Analysing LLI resources is expected to estimate mental states without dependence on
learning domain. We implement the model as a system for automatic detection of learners’ impasses, which uses
three LLI resources including mouse movements, face movements to be close or away, and face-tilting movements
and that comprises three Multi Resolution Analyze units and four Neural Network units.
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