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We analyzed the code and survey responses in a Python programming course for
23 high school students in 2020. We found that the participants were divided into several clusters
based on similarity analysis of the correctness and incorrectness of the codes. We also analyzed a
programming class for 48 junior high school students in 2021, and found clusters based on
correct/incorrect relationships as in the case of high school students.
Furthermore, in order to automatically determine the correctness of Scratch and Python code, we
first created a program to extract an input code from a JSON format file. Then, we proposed a method
to create an abstract syntax tree from the input code and grade it automatically using the
Levenshtein distance. The proposed automatic scoring method can give scores close to that of manual
scoring.
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