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Abstract There are various programming errors that occur in the course of programming practice for beginners
in computer programming. At this time, since it is difficult for learners to recognize errors by themselves, they
correct program errors through the instructor's feedback. However, as students learn programming techniques in
an online learning environment due to the COVID-19 pandemic, there is a limit to interaction between the
students and the instructor in comparison with offline classes, so it is necessary for learners to develop their
own ability to solve programming errors by themselves. Therefore, in this study, error cases in online
programming classes using the Python language are analyzed and an online programming education method that
can improve learners' ability to correct programming errors is proposed based on the analysis results.
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