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Discussing ‘the Quality of Energy’ in Molecular Theory
(Teaching *‘Work’ and ‘Heat’ in the Physics Class)

ERAFHREESSERE A B X 8
Hisaaki Kataoka (Hakuryo High School attached to Hakodate University)

Abstract

The new government curriculum guidelines will be implemented from the spring in 2003. As far as
science education goes, there will be three categories : Basic Science, Science A where the focus is placed on
‘energy’ and ‘substance’, and Science B which deals with the global environment in relation to biology. In
order to work out the existing environmental issues, it would be effective to clarify the concept of ‘the
quality of energy’ and explain a variety of phenomena along with the concept. ‘Work’ and ‘heat’, which are
the forms of energy transfer, were discussed from the perspective of molecular theory. Learning the nature
of kinetic energy in the first phase made it easier for students to grasp the essence of ‘work’ and ‘heat’ as
well as the differences between them. Understanding the essence of ‘work’ and ‘heat’ helps recognize the
differences of conversion efficiency in each energy form, and thus leads to the learning of the fundamental
concept of ‘the quality of energy’. It was indicated that learning ‘the quality of energy’ could be an effective

approach in dealing with environmental issues.

Keywords ; the quality of energy, molecular theory, work, heat, physics class
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Fig. 2 Work at the microscopic level
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Table 1 The differences between work and heat
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