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Design and Evaluation of a Chatbot-Prompt System to Improve the
Quiality of Reflection in Mathematics Learning
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Abstract: In today’s complex and rapidly changing society, it has become important to develop the three competencies of
knowledge and skills; the ability to think, judge, and express oneself; and the ability to learn and to understand human nature. In
addition, the Courses of Study for Senior High School in Japan state that the importance of systematically incorporating activities
that allow students to reflect on what they have learned in the classroom. At our university, the mathematics remedial course is
offered in a flipped-classroom format and confirmation tests are given at the beginning and end of the each class. Moreover,
students are required to fill out a reflection form after each confirmation test. In this study, we analyzed 1,611 reflections from
the first and second semester of 2018, and the results suggested that the quality of the reflections was related to improvements in
the learners' understanding of the material. In addition, we designed prompts (questions to elicit desired behaviors) to improve
the quality of reflections on mathematics learning. We also developed a chathot to present the prompts and used it in the
classroom in the first semester of 2021. We found that the quality of the learners’ reflections was improved by using the
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chatbot-prompt system.
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