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A proposal to Improve Programming Education by Utilizing
Classification of Incorrect Answer of Fill-in-the-Blank Question

YOHEI NAKAYAMA'! TETSURO KAKESHITA™

Abstract: We are developing pgtracer as a support tool for effective programming education. Pgtracer provides a fill-in-the-blank
problem consisting of a program and a trace table, and automatically evaluate student answers. At the same time, student's answer
and the evaluation results are collected as log data. We shall analyze the log data using statistical analysis language R in this paper.
Then we can implement learning analytics by evaluating the problems and difficulty level to analyze students' level of
understanding. To this end, we classify the type of incorrect answer in the student answer for 18 fill-in-the-blank questions with
127 blanks collected at Kumamoto National College of Technology. Then frequently observed incorrect answers are identified.
In addition, cluster analysis was performed on the classification results of incorrect answers to identify common combinations of
incorrect answers appearing simultaneously. Through the cluster analysis of questions, we identified the clusters for constructing
test questions to evaluate students' ability and exercises for competency improvement.

Keywords: Statistical language R, fill-in-the-blank questions, programming education, learning analytics, association analysis
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