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We developed a system (lesson design and supporting tools) to facilitate the
transition from I to C and E in the ICE model and lead to students®™ proactive learning. We designed
the course as a flipped classroom, in which knowledge acquisition and preparation were made in

advance to use the class for formative assessment through group work, presentation, and discussion.
The students used our original digital Diamond Mandala Matrix (dDMM) as a tool for individual and
group compilation, presentation, and discussion of ideas. We confirmed the system®s effectiveness
for proactive learning by analyzing the text data students filled out before and after classes and
in group work. We developed the system for real-time online classes based on the situation at the
beginning of the study, but it is equally effective in face-to-face classes.
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