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Special editorial

Special editorial:

Beyond core science

The debate about what constitutes a valid 
science education for pupils of the 21st century 
continues to be fuelled by familiar concerns:
● insufficient entrants to higher level   
 qualifications in STEM (science,    
 technology, engineering and mathematics);
● the flexibility of the curriculum to be   
 relevant and ‘personalised’ to individual   
 pupils;
● the nature and extent of assessment;
● ‘standards’ – how to raise them (and what   
 exactly are they?).
I hope that the extensive collection of articles 
on the special theme for this edition of SSR will 
provide valuable substance in which to ground 
discussion of these important issues.
The context in England is clearly set out in 
Modernising the secondary science curriculum 
by the team of authors from the Qualifications 
and Curriculum Authority (QCA), and this 
raises a number of issues to consider: What is 
the role of the revised key stage 3 curriculum in 
the light of the diversity offered at key stage 4? 
What subjects count as valid and useful science 
at key stage 4 and will they have a common 
core of How science works, which was the big 
innovation in the changes of 2006? What about 
progression post-16? What is the role of the 
teacher in bringing about further changes?
Although the curriculum and assessment 
frameworks in Scotland are quite different, 
Bob Kibble’s article The STEM green-
field initiative in Scotland reminds us that 
the underlying concerns are similar. He 
describes a significant initiative to look at 
new curriculum models designed to improve 
the take-up of STEM subjects. The approach 
considers how to develop cross-curricular 
links and the constraints of assessment on 
such developments. The group’s ‘wish list’ for 
what a STEM education should provide for 
all Scotland’s citizens is echoed in QCA’s ‘big 

picture’ of the curriculum. These perhaps give 
us some general aims. The following articles 
provide different rationales for why a particular 
approach or content is important.
The Earth and its environment is a hot topic 
at present. The new Secretary of State for 
Children, Schools and Families (for England) 
seems to think this is a matter for geography 
teaching, so it is helpful that Chris King’s 
article Science in an Earth/Environmental 
context provides both a rationale for, and a 
history of, the development of a curriculum 
derived from aspects of science. The article also 
demonstrates the creativity and enthusiasm of 
teachers involved in such work. Nicki Souter 
in Phenology and ‘real’ science emphasises the 
need for a curriculum that encourages students 
to face the future challenge of climate change 
and argues that phenology (the science of 
recording natural regularly occurring events) 
can do this as well as inculcating good scientific 
skills.
Ken Gadd’s Engineering the curriculum 
engages with the STEM agenda by describing a 
project to enrich science courses with exciting 
engineering experiences and use these to 
influence coursework projects in a range of 
science GCSEs. Andrew Hunt points out in 
Electronics in the curriculum that take-up of 
electronics has declined significantly since the 
introduction of the National Curriculum, which 
separates science from design and technology. 
He refers to the extensive work of the Nuffield 
Foundation 14–19 Review which is ongoing 
– and has not yet answered the question ‘What 
counts as an educated 19-year-old in this day 
and age?’
The engineering and electronics education 
described in the two previous articles might 
be justified as developing employability. 
Whilst students today show their awareness 
of their own ‘marketability’ in aiming to get 
the best results from their time in school, what 
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subjects would they choose for interest and 
enjoyment? Sarah Harrison’s To boldly go ... 
and Let’s keep psychology in mind by Jeremy 
Airey and Dorothy Coombs, present evidence 
that astronomy and psychology could feature 
much more prominently if students were given 
the opportunity to study them. Astronomy is a 
relatively popular aspect of the core National 
Curriculum, but there is only a single GCSE 
qualification and this was threatened with 
extinction a few years ago. Psychology is now 
the fourth most popular subject at A-level but has 
not featured as a science at GCSE. The article 
explores the issues around whether psychology 
is a science and the potential benefits and 
drawbacks of taking the subject at key stage 4.
Martin Wedgwood describes an innovative 
GCSE which appears to combine providing 
employability potential with attractiveness to 
both students and teachers with its 100 per cent 
e-assessment. GCSE Environmental and Land-
based Science may also appeal as a ‘green’ 
course of the kind that will teach students how to 
cope with the climatic changes to come.
All of the foregoing are ‘beyond core science’ 
as alternative additions, either a separate GCSE, 
such as Astronomy, or within a course, such as 
engineering enrichment of Applied Science. The 
next two articles explore different dimensions 
of ‘beyond the core’. Brian Matthews sets the 
learners and their relationships – in school and 
beyond – at the centre of his aims for science 
education. This is a significant feature of recent 
changes in the Northern Ireland curriculum. 
In Science education: preparing pupils for 
the future? Brian develops a critique based 
on concepts of democracy, social justice and 
emotional literacy.
In Science and religion, Martin Rogers describes 
resources designed to help teachers probe into 
the nature of science and its possible links 
with religion, both in contrasting aspects of 
human enquiry and as aspects of evaluating 
technological change. These he argues are 
required to address some of the challenging 
statements from the National Curriculum:
Pupils recognise the cultural significance of 
science and trace its worldwide development.  
(Importance of Science)

Pupils should be taught to consider how and 
why decisions about science and technology are 
made, including those that raise ethical issues. 
(Programme of study for KS4) (QCA/DfES, 
2004)
Pupils make links between science and 
other subjects and areas of the curriculum.  
(Curriculum opportunities KS3) (QCA, 2007)
Finally, Science education research and the 
science curriculum asks if there is the capacity 
to carry forward developments ‘beyond the 
core’. Martin Monk has surveyed science 
education researchers and failed to find much 
interest expressed in the areas beyond biology, 
chemistry and physics. Perhaps this is because 
of the traditional labels we wear; underneath that 
serious physics exterior may beat a biochemical 
heart with a pupil-friendly psyche! What is clear 
is that there is more to ‘beyond core science’ 
than specifying new content, skills or contexts. 
Improving subject teaching: lessons from research 
in science education (Millar et al., 2006) reports 
extensively on research to establish effective 
teaching and learning. It is pointed out that even 
where there has been a wide consensus about 
the need for change, for example in the case of 
increased emphasis on ‘scientific literacy’ since 
the early 1990s, ‘only a few empirical studies 
... exist’ (p. 162). And it is argued that more 
research would improve the process of curriculum 
specification and design.
As editor of this theme, I found no lack of 
interest and enthusiasm for innovation amongst 
the contributors. I hope you will find something 
here to interest you. If not please let us know 
and preferably tell us of even more interesting 
developments that we have omitted!
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