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Evaluation of educational effects of a new teaching material about global warming

using a water strider, Aquarius paludum.
Abstract

According to continuous sampling research on life history of water striders, Aquarius paludum for
more than 25 years, the number of voltines was increased from three to five in the population in
Kochi City and neighbor city, Nankoku City (33°N, 133°E). The increased number of generations
may be clear effect of the global warming and can be good teaching materials for elementary to
senior high schools students to learn organisms and their adaptation to their environments in science
classes.

This study consisted of two parts, one was sampling work in 2016 and another one was
intervention classes to research the effects of a new teaching material to teach the effects of global
warming using water strider, Aquarius paludum. This new material was a figure that shows a
comparison of a seasonal change in samplings number between 1995 and 2016. The intervention
classes which used the teaching material was performed for elementary school students who were in
the 6™ grade and 11-12 years old and senior high school students who were 2" grade and 16-17
years old.

The intervention classes consisted of two parts. One was a science class which reads the figure
and discuss on the difference in the seasonal change of sampling numbers between 1995 and 2016.
The purpose of the first intervention was to clarify the effects of the presentation of the picture of
water strider during the class. In Class B, teacher drew larvae and adult of water strider on the front
black board but did not show any picture of the bug, whereas in Class C, teacher showed this
drawing on the black board and also showed a picture of water strider, with power point soft, in
which tandem of female and male appeared in the whole screen.

Another intervention was for elementary school students (Class A) and senior high school ones
(Class S). In the Classes A and S, living adult Aquarius paludum appeared and students observed
mean a while at the beginning of the class. The students drew water strider on the paper just before

and after the class and also one month later. The effects of the two intervention classes were
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measured by a questionnaire which was administrated just before and after the classes and one
month later. The purpose of the second intervention was to clarify a difference in the educational
effects between the two ages.

In the first intervention, a number of students both of Class B and C correctly answered “longer
activity season on water surfaces till late fall and winter” as the effects of the global warming in the
water strider as an effect of global warming. In the second intervention, the number of indice for
correct drawing (three correct points: antennae, three parts of body, three pairs of legs) was rapidly
increased in the elementary school students but soon decreased after one month later, whereas many
senior high students already knew one of the three points and only small students increased from one
to two points after the class and this increase was maintained even in one month later. This study
might imply that using a picture during class is possible to disturb the concentration of elementary
school students on the theme of the class, and that the impact of “one science class” might be larger

for elementary school students than for senior high ones.
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