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ABSTRACT

We developed new teaching materials using carbon paper, which enable visual understanding of electrical
resistance. Using carbon paper as an electrical resistance help some students understand of the basic concept of
electrical resistance: The value of resistance proportional to the length and inversely proportional to the width. In
addition, to helping students to visually understand the electrical resistance change on its form, this teaching materials
could be helpful in various situations such as the lesson about the combined resistance and inquiry-based learning in
lower and upper secondary school. By quantifying them our new teaching materials enable the experiment which is
replicable; in fact, it has been difficult in previous teaching materials. In the learning of combined resistance in lower
and upper secondary school, the concept of combined resistance can be understood visually and experimentally based
on the relationship between the form of the resistor and the resistance value. In particular, the teaching materials can
make students perceive the combined resistance in parallel connection easily by introducing the concept of
conductance representing “ease of current flow”. We introduce some teaching plans using our new teaching materials.
We used the teaching materials for training of science teachers in lower secondary school. Moreover, the teaching
materials expect to be used in new subject, “Risu-Tankyu (which is Inquiry-based learning of Science and Math)”,
because carbon paper is easy to handle and highly applicable. Students can calculate resistance value of carbon paper
of various forms and measure it.

Keywords
Carbon paper, Electrical resistance, Development of teaching materials, Inquiry-based learning,
Science education, Visualization experiment





