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We have studied programming learning materials for improving reading skills,

which are based only on the internal information (data dependency) of the source code itself, and
clarified the factors (descriptions) that may hinder understanding for beginners in programming.
However, the results were limited to assignment statements only and did not quantify the knowledge
of each statement. Therefore in this study, we extended the target of source code reading-based
learning to control statements and arrays and analyzed the difficulty level of the source code
description itself by comparing it to the program dependencies using latent rank theory. Then, the
amount of knowledge required to read each description was quantified step by step. Based on the

results of the quantitative analysis, we structured the teaching materials to realize more effective
learning than before.
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