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The STTIS research into energy transfer and the direction of change

It is our starting point that teachers’ interpretation of a proposed teaching sequence may result in transformations of the original didactic intentions.  The research discussed here concerns two different kinds of curriculum innovations and their transformations by teachers (Stylianidou and Ogborn, 1999). One is the change in the National Curriculum from ‘transforming’ to ‘transferring’ energy and the other is the smaller scale innovation introduced by the curriculum materials developed by the ‘Energy and Change’ project. For each of these two curriculum innovations we first identified the types of actions that ensue from the didactic intentions of the innovations and then we looked for their existence, absence or transformation through teacher case studies. 

Energy transfer

The change in the National Curriculum from ‘transforming’ to ‘transferring’ energy first appeared in the recommendations concerning the teaching of energy of the 1989 Science National Curriculum for England and Wales.  Ten years after this change the questions posed by the research were:

· How is the change in the National Curriculum reflected in the textbooks used in the science classroom?

· How are the recommendations of the National Curriculum about the teaching of ‘energy transfer’ understood (by student teachers)? 

· How are these recommendations put into practice in teaching?

We first looked at whether and how the new National Curriculum recommendations on ‘energy transfer’ were realised in the science textbooks.  This is because we perceive the textbooks as being one of the key actors in the translation into actual teaching practice of this kind of innovation, which was prescriptive, but nevertheless not well defined or explained to the people who were meant to implement it. 

We also investigated how the written recommendations concerning the teaching of energy are understood by student teachers of science.  Five trainee teachers, who had previously attended a university training session on the teaching of ‘energy’, were interviewed on their understanding of these recommendations. Another four teachers were observed introducing the topic ‘energy’ to their classes and were interviewed afterwards about it.  Observation records were kept from their lessons, and in some cases pupils’ work was collected.

The two groups of teachers were analysed as case studies, but were treated separately, as different sets of data were collected from them. The foci of the analyses were complementary; in both sets of data we looked for the following occurrences: 

· for exclusive and strict uses of the ‘energy transfer’ idea; 

· for exclusive and strict uses of the ‘energy transformation’ idea; 

· for uses of ‘energy transfer’ to mean ‘energy transformation’; 

· for specialisation of the ‘energy transfer / transformation’ uses to energy types or levels of schooling; 

· for post-hoc rationalisation of the issue; 

· for instances where awareness of the issue lead to self-correction.  

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. 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. 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’.

Energy and change

The ‘Energy and Change’ project aimed to provide novel ways of teaching about the nature and direction of changes, introducing ideas related to the Second Law of Thermodynamics. The research questions, as with the National Curriculum innovation, concerned the teachers’ use of the innovatory approach:

· How have teachers used the novel aspects of the approach suggested by the ‘Energy and Change’ curriculum materials in their classroom?

· How have teachers incorporated this approach in their schemes of work?

We used two sources of information.  An evaluation of the learning outcomes of the new teaching approach earlier conducted and reported elsewhere (e.g. see Stylianidou 1997, Stylianidou and Boohan 1998) provided us with the case studies of two teachers who had used the new materials with their classes over a period of eight months. For the STTIS research, data were collected from two schools and were treated as case studies.  In the first school, a physics teacher who had made spontaneous use of the innovative project materials and had diffused the ideas to other physics teachers in the school, was observed using the project materials, and was subsequently interviewed. In the second school we attended an In-Service Training session in which the ‘Energy and Change’ approach and curriculum materials were presented to 13 teachers from the locality.  An evaluation questionnaire was given out to them at the end of the session.  One teacher from this group, was subsequently observed using the approach for the teaching of the topic ‘Energy’ to 11-12 year-old pupils, in the course of five weeks. 

All four case studies of teachers using of the ‘Energy and Change’ materials were then interrogated with the above research questions.  However, the different contexts in which the materials were used made that some case studies could more readily address one or the other of the research questions.

The results of the research show that the ‘Energy and Change’ innovation was transformed and adapted in each case to the school’s ethos, to the teachers’ pattern of work and to what the teachers already knew. The innovation is not prescriptive but provides teachers with curriculum materials and a general framework for their use, which means that it is open to a number of different kinds of transformation. Transformations may arise from the adoption of an innovation at the microscopic scale, which is the context of the teacher’s classroom, but also those arising at the macroscopic scale, which is the context of a whole school.
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