
Press release:

Paper from Cambridge Academic criticises sloppy science in the English 
National Curriculum

An Open Access paper has just been published in the academic journal ‘Foundations of Chemistry’ criticising the rigour 
of the English National Curriculum for science. The paper discusses the processes by which disciplinary knowledge, 
such as the chemistry knowledge used by academic chemists, is represented in a school curriculum, and acknowledges 

that this is a challenging matter requiring careful judgement.

However, the paper also suggests that the current English National Curriculum lacks sufficient rigour 
and has not been produced with the care that teachers, students, and parents should be able 
to expect. Curriculum documents are the basis for what schools are expected to teach, and what students are asked 
to learn in order to pass examinations such as GCSEs, and therefore it is unacceptable that the curriculum 
specification should be confused or contain scientific errors. 

Yet, according to Prof. Keith Taber of the Faculty of Education at the University of Cambridge, parts of the Chemistry 
section of the English National Curriculum is not fit for purpose, as it is difficult to interpret in a coherent way, 
and includes basic errors of science. Moreover, this document is now several years old, and rather than being 

corrected, it has become the template for dubious statements in examination specifications.

Much of Taber’s paper discusses a particular example in some detail: a flawed model of how chemical reactions 
occur, which does not fit some of the reactions students are actually required to learn about. 

However, the paper also notes some sloppy mistakes found in the curriculum document (published on a UK 
government’s website). A core concept in chemistry is that of a ‘substance’, which has a more restricted meaning than 
‘material’ ( ‘substance’ which refers only to chemical elements and compounds). Yet, the English National 
Curriculum confuses these terms, for example referring to “substances such as chocolate, butter, cream”, none 
of which, as Taber points out, are actually substances (they are all mixtures of several substances).  

Taber also criticises a statement of a fundamental scientific law, that of the conservation of energy, that appears in the 

chemistry section of the curriculum. This is mis-worded in such a way that the curriculum presents a 
logically false statement, and Taber laments at how this ‘logical howler’ has been copied from the curriculum 
document to become part of the required content of national examinations - so that examination boards are 
specifying an illogical and incorrect statement as something students need to learn for their 
GCSE science examinations. 
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Source:  Taber, K. S. (2019). Conceptual confusion in the chemistry curriculum: exemplifying the problematic nature of 
representing chemical concepts as target knowledge. Foundations of Chemistry. 

doi: https://doi.org/10.1007/s10698-019-09346-3 (Free to download, or a copy can be provided on request)

https://link.springer.com/article/10.1007/s10698-019-09346-3

Keith S. Taber is the Professor of Science Education at the University of Cambridge. 

(Faculty website at https://www.educ.cam.ac.uk/people/staff/taber/ )

He has taught science in secondary schools; chemistry and physics in further education; and worked in science teacher 
education. He is, inter alia, a former editor of the journal ‘Chemistry Education Research and Practice’; editor of the 
Association for Science Education’s practice handbook on ‘Teaching Secondary Chemistry’; author of ‘The Nature of the 
Chemical Concept’ (RSC Publishing), and the forthcoming ‘Foundations for Teaching Chemistry’ (Routledge). He was 
honoured with the Royal Society of Chemistry’s Education Award in 2014. 
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