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1) Linder, C. J., Understanding sound: so what is the problem. Physics Education, 27,
258-264 (1992).

2) C. M. Wittmann et al., Making sense of how students make sense of mechanical

waves, Phys. Teach. 37, 15 (1999).
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Development of an active-learning program about mechanical wave
H. Kogetsu 2P, K. Taniguchi?

2 Kyoto University of Education, Kyoto 612-8522, Japan,
b Doshisha High School, Kyoto 606-8558, Japan,
kogetsu@js.doshisha.ac.jp

In our preliminary survey of students' conceptual understanding of a mechanical
wave with Wave Diagnostic Test[1], we found that Japanese students have "particle
pulses mental model" such that the wave speed changes depending on frequency

and/or amplitude of the wave source.

We have developed an active-learning program about the mechanical wave based
on instructional strategies used by Physics Education Groupl2] to improve students'

mental model. The procedure of the program is as follows:

1. Students see a pulsewave on a string, then they discuss their own predictions

how to change speed of the pulsewave to elicit their mental model.
2. They discuss how to make an experiment to confirm their predictions.

3. They carry out the experiment and confirm the result. They often find the
conflict between their own prediction and the result and hence they confront

their mental model.
4. They discuss the conflict to resolve their mental model.

5. They review the modification of their own thinking through the program;

metacognition.
Our developed program and results of its practice will be shown in detail.
[1] M. Wittmann, R. Steinberg, and E. Redish, Phys. Teach. 37, 15-21 (1999).

[2] L. McDermott, Am. J. Phys. 59 (4), 301-315 (1991).
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FEH AT

P15 : We investigated students’ conceptual understanding of wave physics in Japan. In order to the
survey, we developed the Concept Inventory Test which consists of 7 qualitative questions in a free

response (FR) format and/or a multiple-choice (MC) format. The main contents of questions are as

follows:

1. Superposition of two wavepulses closer to each other at a same speed (FR)
2. Spatiotemporal behavior of a phase of a periodic wave (FR, MC)

3. Physical quantities related to the speed of a sound wave (MC)

The candidate for the survey is 128 students (16-17 yrs) in the second grade of senior high
school, and 45 undergraduate students in the introductory physics class which learned physics by a
traditional instruction.

As the results of the survey, about a superposition of two wavepulses, it was confirmed that not a
few students have understanding which can be explained by the mental model of mechanical waves
(Wittmann, 1998). Moreover, about a spatiotemporal behavior of a traveling periodic wave, it was
revealed that the understanding of a time variation of an oscillation at an arbitrary point on the wave

was more difficult for almost all students than that of a space variation of the wave.
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