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nalysis of learning activities outside of class time and support for feedback to
students using gamification
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Although BYOD and digital textbooks are making it possible to grasp the
learning progress in real time, it is expected to collect in-depth activity histories that directly
lead to class improvement and learning understanding. This study introduced and extended "BookRoll"
to enable learners to easily leave comments on slide elements in PowerPoint documents from any
device, and to share with other learners the level of comprehension they have entered during and
outside of class time, and the errors and incomprehensible parts of the documents they have pointed
out, leading to improved comprehension and brushed-up materials. The feedback to students who did
not fully understand the content was confirmed to contribute to the maintenance of learning

motivation and understanding of the content.
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