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The purpose of this study is to analyze the questions generated by elementary school pre-service teachers
when reading the teacher’s guide for the refraction of light, and to analyze the difficulties in understanding
the concept and in making instructional plans. A total of 592 meaningful questions were generated by
283 elementary school pre-service teachers after reading the teacher’s guide of ‘light and lens’ unit in
the 6th grade of the 2015 revised curriculum. Of these, 306 questions are for understanding the concept
of physics and 286 are pedagogical questions. As a result of the analysis, in terms of understanding

Keywords: the concept of physics, the elementary school pre-service teachers encounter difficulties in understanding
lens, elementary pre-service the concept of the ‘cause’ of the phenomenon suggested in the textbook, such as the cause of refraction,
teacher, teacher’s guide, the reason for scattering light, and the cause of the image change depending on the focal length of
difficulty, light the convex lens. In terms of instructional planning, it was followed by questions about how to explain

concepts, questions about not being able to explain concepts to elementary school students and having
to teach only phenomena, specific explanation methods for specific concepts, and experimental methods.
Although the teacher’s guide contains various explanations and supplementary materials to help teachers
understand the concept, it can be seen that there are many elementary pre-service teachers who cannot
answer questions about some concepts even after reading the guide. For concepts with a high frequency
of questions, it is necessary to prepare a tutorial that is more understandable. In the instructional plan,
there were many questions about teaching methods and experimental methods, so it is necessary to provide
more examples and specific experimental methods for explaining concepts in the teacher’s guide.
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Figure 1. Interactive reading by exchanging questions and answers among users on
the contents of a teacher’s guide in an online annotation system
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Table 3. Top 10 in the frequency of keywords presented in the concept questions
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