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The purpose of this research was to achieve both "promotion of
understanding” and "motivation for learning” in programming courses at the introductory phase. It
proposed a theoretical framework for the exercises from a learning science perspective. It attempted

to concretize it to the extent that it could be reflected in the field of education, such as the

development of learning materials and curriculum. In order to achieve this purpose, (1) proposed
effective programming courses, (2) developed teaching materials and curriculum, and presented them
as a model case of programming courses in higher education.
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