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We turned programming and writing into puzzle applications, developed puzzle
problems as assignments, and detected the problem-solving process by measuring and analyzing the
puzzle operations. The subjects included reports, programming, algorithmic issues in natural
language, proof problems of figures, logic trees, and 15 puzzles.
By applying temporal co-occurrence analysis, we were able to observe the selection-and-deselection
process to see whether the participants were selecting the options intended in the questions®
design. Also, by analyzing cycles in the state transitions of the solutions, we could detect complex
trial-and-error processes, which were impossible in previous studies. Since these methods can
analyze trial-and-error without assuming the existence of the correct solution, they meet the needs
of recent education.
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