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In this research, a statistical remediation method for teaching materials in programming education has been

proposed, and its effects have been evaluated. In this method, the teaching materials are systematically

improved upon through quantitative measurements and analyses of the motivation of students so that a

distinct improvement can be measured irrespective of the knowledge and experience of the teachers.

Specifically, the motivation score of the students for each of the 12 subcategories of the ARCS motivation model

was measured in each lesson, and the subcategory of a particular lesson in which the score decreased

significantly from a previous one was identified. The remediation strategies corresponding to these

subcategories were then looked up on lists of “motivation strategies” in the ARCS model, and are used to

improve upon the teaching materials. By applying this method to a programming course, five weak points in

the teaching materials were identified and they were subsequently improved upon by using remediation

strategies. The effects of the remediation strategies have been confirmed in three of these weak areas of the

subsequent programming course.

Keywords: Programming education, Remediation of teaching materials, Motivation, ARCS questionnaire,
Motivation strategies
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