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Development of a learning environment which enhances epistemic agency as one of
the 21st century skills 1n order to achieve collaborative discussion
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We have developed a 3D conversational holographic agent to help learners
assess and manage their participation for encouraging co-regulation in discussions in order to
enhance the learner®s epistemic agency. The agent works with a voice aggregation system which
calculates each participant’ s ratio of utterances, each group’ s silence ratio, and turn-taking
during the discussion in real-time, then produces prompting utterances with non-verbal actions to
encourage learner participation, summarization, and clarification of what is said. The practical
evaluation in a classroom showed that the agent’ s facilitation, which was based on the voice data,
balanced the students’ participation in collaborative discussions and allowed them to model how to
regulate further discussions. In addition, it revealed that simply providing instructions of the
strategy and training the students on how to employ it were not enough for them to learn that, and
therefore it was difficult for them to apply it.
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