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ABSTRACT

We developed a teaching method of combined resistance using carbon-nanotube paper (CNP) resistors that
promote a visual understanding of electrical resistance the unit of "Electric current and its application" in the lower
secondary school science, which has been pointed out to be difficult for learners to understand. And verified its
effect based on the results of practices. We confirmed that it is possible to carry out an experiment during class hours
to visually understand the shape dependence of the length and width of the electrical resistance value from the
brightness of the LED lighting, by utilizing CNP resistors and simple current checkers. In addition, in the lesson on
combined resistance, we were able to develop a lesson to verify the hypothesis by conducting experiments using
CNP resistors instead of cement resistors, which are commonly used experimental teaching materials. As a result of
the questionnaire survey, the effectiveness of the developed teaching method was suggested in three points: (1) the
answer to what the resistance is, (2) the degree of the consent with the formula of the series combined resistance,
and (3) the description of the formula of the parallel combined resistance. This teaching method has been well
received by learners and teachers, and further additional practice and detailed analysis of its effectiveness are

expected in the future.
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Combined resistance, Visualization experiment, Teaching method, Carbon nanotube paper (CNP) resistor,
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