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‘Energy transfer’: case study commentary

Activity H1 is concerned with case studies looking at the use of ‘energy transfer’ ideas in lessons about energy. Activity Resource 1 gives some information about the lessons of two student teachers, and in the STTIS report there is some more detail about these two case studies. There is also information in the STTIS report about further case studies and interviews, and a discussion of the findings. These points are summarised here.

The findings seem to indicate that the intentions of the innovators of the National Curriculum may not be fulfilled in today’s teaching of energy. None of the case study teachers shows any evidence that they have seriously thought about the difference between ‘energy transfer’ and ‘energy transformation’. For at least one teacher, the difference was perceived to be “just in the language”.  The notion of ‘energy transformation’ is retained, and although the term ‘energy transfer’ has been partly adopted in the teaching of energy, its conceptual implications have not.  In other words whereas most teachers do not explicitly the term ‘energy transformation’, they see no problems in talking about energy being transferred from one form to another.  This linguistic amalgamation of fundamentally different concepts and ideas is often one of the unfortunate results of a curriculum change.  Often the teachers adopt the suggested new ways of talking about something, but not the meanings these new terms are meant to convey.  

Though one teacher found ‘energy transfer’ an easier word, to be used with younger pupils, most suggested it should be used with older pupils and did not restrict themselves to a strict use of it in their teaching. The reasons given were:

· ‘energy transfer’ is more scientifically correct, but more difficult;

· ‘energy transfer’ is a more abstract, complex and less accurate model;

· ‘energy transfer’ comes after the teaching of waves and particles.

The teachers also raised issues of uniformity, consistency and authority in order to explain why the ‘energy transfer’ concept and not the ‘energy transformation/change’ one appears in the National Curriculum document for science.

A certain kind of specialisation of the ‘energy transfer’ concept to particular kinds of processes became obvious both in the suggestions the (student) teachers made about its use and in the examples they used.  ‘Energy transfer’ was seen as more pertinent for microscopic accounts of changes and for processes which involve heat transfer. Thus the teachers found it easier to talking about the processes of convection, conduction, evaporation and radiation to older pupils using the idea of ‘energy transfer’, whereas, with no exception, they found impossible doing the same in the context of energy efficiency and with younger pupils.

In summary, the teachers in theses case studies accommodated the new nomenclature to their existing schemas. Their underlying conceptions did not alter, only the terms they used to express them. A similar finding also emerged in the analysis of the science textbooks, as has already been discussed in Briefing Sheet 9. Almost a quarter of the post-NC textbooks makes use of the ‘energy transfer’ idea to convey little more than the idea of ‘energy transformation’.

This accommodation of the ‘new’ in the ‘old’ in the textbooks and in the teacher case was sometimes made explicit.  Some of the textbooks seemed to acknowledge the issue and attempted to take a position in relation to it.  Also the student teachers identified differences between the two ways of talking about energy and gave reasons for using one in preference to the other.
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