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How Science Works: some critical thoughts.  (Alan Goodwin)

I have a number of concerns about the way in which the ‘How Science’ Works agenda may be interpreted in practice. These are presented below under the following three headings:

1. Asking questions. 

2. A scientific method. 

3. Should be taught/covered. 

 Hopefully this will engender further critical thought – not simply disagreement or agreement. It is the acceptance of the National Curriculum as the science that has to be taught or covered that, it seems to me is the single most dangerous aspect of having a ‘National Curriculum’. Teachers need to be teaching to an agenda that they ‘own’ not simply to a framework devised by others. This was recognised by OfSTED in a KS3 Report:

“Many science teachers feel under great pressure to cover the content prescribed by the National Curriculum and alas, in consequence are insecure about going beyond it or leaving material out.  Some of the best teachers inspected as part of this survey were less constrained by the Programme of Study; they adjusted the content, teaching approach and pace of lessons to meet the needs of their pupils (see Section 5). More-able pupils were challenged by material and ideas beyond those in the National Curriculum and pupils who were struggling were enabled to consolidate basic ideas.  All teachers should have the confidence to respond flexibly to the National Curriculum; they need to be reassured that the responsibility for making decisions about how the National Curriculum is applied in the classroom is still theirs”. (OfSTED; 2000) 

1. Asking questions: One of the damning characterisations of our science curriculum is that it provides lots of answers to questions that pupils have never thought of. There is a danger that the list provided in the ‘How Science Works’ specification is interpreted in a way that disenfranchises pupils and which gives them little or no practice in the skills of asking scientific questions. (Let alone the more difficult questions such as ‘Why are we learning this?’ ‘What should we do?’ ‘What can we afford to do?’) 

2. A scientific method: There is a danger that this is taught as the scientific method. However doing science is a human activity – it is often messy and is almost always value laden when applied in real life. (Radioactivity is a fascinating theoretical construct and a triumph of the human mind in understanding aspects of the stability of ‘atoms’. However its applications in medicine, energy generation and armaments are full of issues, questions, uncertainties.)  

Scientific research almost always starts with a question but the question as initially framed is rarely the question answered. The researchers come to understand the question whilst they are doing the research – and need to change it to reflect its new meaning or to make it possible to answer. It is only after the research is completed that the work is written up – in a tidy fashion – to make it accessible to others in an efficient manner. Answering one question usually gives rise to a number of other questions – that, possibly, could not have been asked before. The cycle repeats, messily, and thus science progresses – provided that others are convinced and resources can be found. 

3. This Should be taught/covered: This preamble to almost every statement anywhere in the national curriculum I personally find unhelpful – indeed I am allergic to it and it always produces a reaction.  The aspects of the curriculum need to be explored in context. Teachers need to contend science with their students, not just tell them what they need to know. 

Indeed it is helpful to have a framework on which to hang a science curriculum and one which other teachers in other schools have in common. However, a teacher will only teach with commitment a curriculum that he/she ‘owns’ and believes in. There must be room to include the individual interests and passions of the students and of their teacher and for variations to be made to suit the context. That is, current issues local, national and global that have immediate relevance to people. Teaching the curriculum as written could be seen as a trivial task for the teacher and learning it a boring one for the pupils. The challenge is to make teaching/learning humane, creative and satisfying for all concerned – and for that teachers and pupils must be mutually and trustfully engaged. Not doing just what they are told to try to improve test scores! Paradoxically, not teaching to the test may be the best way to improve test scores. 
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