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Proposal of a System to Learn Relationship among Current,
Voltage and Resistance by Interactive Circuit Creation

TORU TAKAYAMA™ YUKI HIRAI™ KEIICHI KANEKO™

Technical reports published by National Institute for Educational Policy Research in 2001 and 2003 fiscal year showed that it
is difficult for junior-high school students to understand learning contents about electric. They also reported that high school
students or undergraduates cannot understand the fundamental contents and brightness of a miniature lamp. In this study, we aim
to support students’ learning of the brightness of a miniature lamp and the relationship among current, voltage and resistance by
interactive circuit creation. We have developed a system implemented the feature of interactive circuit creation and have
conducted an experiment for the system evaluation. In the experiment, participants used ‘our developed system’ and also used
‘the reproduced system’ implemented the features of an existing system, and learned the brightness and the relationship. As a
result, it was revealed that all participants could study the brightness and the relationship using our developed system and the
reproduced system. It was also revealed that participants enjoyed using our developed system in a questionnaire. Additionally, we
showed that it is better for learning effectiveness that students use our developed system after using the reproduced system.
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Figure 1 A Question with respect to Brightness of Miniature
Lamps.
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Figure 2 A Misunderstanding on Brightness Comparison.

Size of arrows shows current strength.
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Figure 3 A Screenshot of the Initial Settings in the System.
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Figure 4 A Screenshot of the Display when Two Currents and Two Lamps set on the Circuit.
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Figure 5 A Screenshot of the Display when a Student pushes the “image” Button shown in Figure 3.
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Figure 6 A Screenshot of the Display when the Voltage of Two Batteries are 3.8[V], the Resistance of Lamp 1 is 40[ Q] and the
Resistance of Lamp 2 is 60[ Q].
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Figure 7 The reproduced System. The Features of an existing
System “Circuit Watcher” are implemented in the System.
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Figure 8 One of the Questions in the Pre-test.
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Table 1 The Results of each Student of Group A.
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Table 2 The Results of each Student of Group B.
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Table 3 Results of the Questionnaire. Answers on the

multiple-choice questions are shown in this table.
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Table 4 Results of the Questionnaire. Answers on the

open-end question are shown in this table.
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