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 Overview of talk  
• Ancient (?) history – selects reports/developments in education 

policy since the 50s – the way things were 
• More recent history – the 2006/2008 science ‘reforms’ – the 

rhetoric at least has moved on. 
• The Enactment and Impact of Science Education Reform 

(EISER) project – aims and objectives of the work 
• Methods – how we used the NPD 
• Select findings – KS4/5 participation, attainment, value-added… 
• Summary  
 Key points – some taken forward to the ongoing national 

curriculum review 
 Relation to policy 
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Crowther report (’15-18’) 1959 

http://www.educationengland.org.uk/documents/crowther/  

Although two or three GCEs will, we believe, prove 
to be in the reach of more modern school pupils 
than would have been thought possible a few years 
ago, these pupils are never likely to be more than a 
small fraction of the total. 
 
Many, probably more than half, of the pupils of the 
modern schools would have their education 
deflected from its proper lines by being prepared 
for an external examination. 

http://www.educationengland.org.uk/documents/crowther/�
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Newsom report (‘Half our future’) 1963 
The girl may come to the science lessons with a 
less eager curiosity than the boy … . Whether 
science to her is friend or enemy she will be better 
equipped by having some inkling of its nature. 
 
The whole question of courses and materials for 
teaching science to the ordinary boy or girl, needs 
bold and thorough experiment. 
 

http://www.educationengland.org.uk/documents/newsom/  

http://www.educationengland.org.uk/documents/newsom/�
http://www.educationengland.org.uk/documents/crowther/�
http://www.educationengland.org.uk/documents/crowther/�
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Higginson report (review of A-levels) 1988 
An ongoing tension: 
 The most fundamental error in the traditional system 
was that each stage was designed to be suited to 
those who were going on to the next. School children 
who were not good enough to  
go on were regarded as expendable. 

The other view …is that each stage of education 
should be designed for the main body of those who 
take it and the following stage has to start from where 
the previous stage ended. 

…with thanks to Andrew Hunt for bringing these quotes to my attention 
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Recent reforms: new science curriculum for 
14-16 year olds introduced in England in 2006 

• Flexibility: a greater variety of ‘routes’ through KS4 
science. 

• A focus on teaching about the nature of science and 
socio-scientific issues – How science works 

• Enhanced presence of vocational science courses 
(‘applied sciences’). 
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CSSME, University of 
Leeds 

A high profile 
reform indeed! 
 
This comment 
relates to one 
particular 
element of the 
reform – 
twenty-first 
century science 
specification 
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http://www.education.leeds.ac.uk/research/projects/enactment-and-impact-
of-science-education-reform-eiser 

Our project: Enactment and Impact of 
Science Education Reform (EISER) 
Mixed methods, 2008-2011: jointly funded by the Gatsby Charitable 
Foundation and the Economic and Social Research Council 

This study examines school responses to this major curriculum 
reform. A particular focus is teacher enactment of the science 
curriculum in the classroom. The study is also investigating the initial 
impact of these reforms on student achievement, attitudes towards 
science education and participation in post-compulsory science 
courses. 

Document analysis, interviews with teachers and students, NPD analysis 

Jim Ryder, Indira Banner, Matt Homer, Jim Donnelly… 

http://www.education.leeds.ac.uk/research/projects/enactment-and-impact-of-science-education-reform-eiser�
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Immediate Longer Term 
Increase student 
interest in their 
science education 
 
Improve student 
attainment as 
measured through 
external examinations 

Support students in engaging 
effectively with science-related 
issues as citizens 

Increase post-compulsory 
participation in science education 

Ensure adequate supply of 
scientists/engineers 

Increase the employability of 
students 

Improve social mobility and inclusion 

Multiple aims of reform 

Ryder and Banner (2011) 
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Use of NPD datasets in EISER 
• What are the patterns of participation and attainment across 

KS4 and KS5 science courses? 
• How is this changing over time?  
• What are the possible influences on participation and 

attainment? 
Five successive KS4 cohorts 
• Two pre-2006 reform: 04-06, 05-07 
• Three post-reform:  06-08, 07-09,08-10 
 (all based on Year 10 census) 
Caveats 
• Entitlement to ‘Triple award’ (from 2008 for high KS3 attainers) 
• Not an experiment – so no causation can be inferred 
• Limited and problematic data post-16 
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KS4 – participation and attainment 
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Course Description and GCSE‘size’ 

1. Triple Award Science Separate Biology, Chemistry and Physics (3 GCSEs) 

2. Dual Award Science Core and Additional Science (2) 

3. Dual Award Applied Science Core and Additional Applied Science (2) 

4. Other Applied Science Other vocational science courses (2 or 4) 

5. GCSE Science Only Core Science only (1) 

6. Entry Level Science Qualification Lower level courses (below GCSE) 

7. None of the above science courses Students without achievement in any of the above categories 

KS4 course breakdown 
Analysis across seven main science KS4 ‘courses’ – ordered below roughly 
in degree of emphasis on traditional scientific content (most to least) 

• Different ‘sizes’ bring methodological issues - attainment  
• Evidence of systematic variation across these in many different ways e.g.… 



School of Education  
 

Pupil mobility – variation across courses 

Main message: 
 
There are higher 
levels of mobility for 
students on 
courses with less 
emphasis on 
traditional 
academic content. 
 
(first post-reform 
cohort – 06-08) 

Percentage of students where schools don’t match (KS3 to KS4) 

Implications for value-added analyses and impacts on 
attainment (Leckie 2008) 
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Main messages 
• Diversification of 

KS4 participation 

• Triple award growth 
– not slowing yet 

• Dual award decline 

• Applied growth, 
especially Other 
applied (BTEC, 
OCR). 

• Role of KS3 
attainment – later 

• Impact on post-16 
progression - later 

KS4 participation – longitudinal 
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An indicative analysis 
Eligible = at least a ‘B’ on 
average, so BB (Dual)or 
BBB (Triple) at least. 
Schools vary in their exact 
policies. 
 
Main messages 
• Decline in total number 

doing TA or DA (purple) 
• Small decline in eligible 

DA numbers (red) 
• Strong increase in TA 

eligible numbers (blue) 
• Overall increase in 

eligible numbers (green) 

Progression to post-16 science 
The number of students ‘eligible’ for progression to AS-level science courses 
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Main messages 
• Triple award moving 

towards gender 
balance 

• Dual award - no 
change 

• Dual award applied 
– girls becoming 
more over-
represented 

• Other Applied – 
some evidence of a 
move towards 
gender balance 

• KS3 attainment? 

Percentage of female students within select KS4 courses 

GENDER: KS4 participation – longitudinal 



School of Education  
 

Main messages 
• FSM students are 

becoming more 
equally represented 
in Triple award (?), 
but still strongly 
under-represented 

• Dual award applied –
FSM students 
proportionately 
represented 

• Other Applied – FSM 
students over-
represented 

• KS3 attainment? 

Percentage of FSM-eligible students within select KS4 courses 

FSM: KS4 participation – longitudinal 
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Logistic regression: 
plot of odds ratios - 
participation in TA 
versus DA having 
accounted for KS3 
science level 
 
Main messages 
• Boys more likely to 

do TA than girls but a 
downward trend over 
time 

• FSM-eligible 
students remain less 
likely to do TA – hint 
of move to ‘parity’ 
over time? 

Controlling for prior attainment at KS3 -   
Triple award (TA) versus Double award (DA) 

GENDER/FSM: KS4 participation 
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Mean KS4 performance by KS3 level 

Main message: 
 
There are widely 
differing amounts of 
‘value-added’ across 
the set of KS4 
science courses. 
 
Vertical scale: Mean 
GCSE points, with 6 
points = a GCSE 
grade 
 
(first post-reform 
cohort – KS4 06-08) 

KS3 to KS4 value-added across courses 
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Other KS3 to KS4 value-added findings 
A more complex, multi-level modelling (random intercept, 
variance components, pupils in schools) approach finds that: 
• Prior attainment in science is the most important predictor of 

KS4 outcomes across all courses (reassuring?).  
• The relative importance of prior attainment in mathematics 

and English in influencing KS4 outcomes varies. 
• Gender – small independent effect 
• Students with lower SES tend to have lower KS4 outcomes, 

despite controlling for prior attainment (i.e. they make less 
progress). 

• Ethnic minority students tend to make greater progress than 
do their white British counterparts (but…subtle issue because 
many groups have lower absolute attainment) 
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KS5 – participation and attainment 
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Our post-16 analysis is limited for two main reasons: 
 

• NPD AS data is problematic (~20% missing due to 
cashing/not cashing in issues) – fixed(?) in newest data 

• As of Jan 2011, we only have one post-reform full A-level 
cohort of data – hence it is probably too early to see 
longitudinal ‘impacts’ of the reforms on post-16 participation 
and attainment. 

• However, can investigate first post-reform cohort...(KS4: 06-
08, A-Level 2010) 

• Work in progress… 

Problems with post-16 data 
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Main messages 
• E.g. Not sure if the ‘applied’ A-

levels are sufficiently ‘there’ in 
the data. 

• Wide variation in participation 
rates across both sciences and 
non-sciences – e.g. 
biology/physics, 
maths/psychology 

• The role of KS4 attainment – it 
certainly does not account for 
the differences. 

• More later… 
 
(first post-reform cohort: KS4 06-
08, A-level 2010) 

GENDER: Participation in A-levels etc 
Percentage of female students within select A-levels 



School of Education  
 

Main messages 
• Wide variation in participation 

rates across both sciences and 
non-sciences 

• What is the role of KS4 
attainment?  

• Controlling for prior attainment 
indicates that FSM students are 
less likely to participate but this is 
not a ‘science’ problem per se. 

• More next slide… 

(first post-reform cohort: KS4 06-
08, A-level 2010) 

FSM: Participation in A-levels etc 
Percentage of FSM-eligible students within select A-levels 
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Routes into post-16 
• There is an ongoing 

debate about the 
entitlement to Triple. 

• Tension – more science 
versus ‘broad and 
balanced curriculum 

 
Main messages 
Across the main sciences 

there are 
• Large gender differences 
• Large FSM differences 
• More likely to progress 

from TA 
 

Influences on A-level participation – logistic 
regression modelling 

Predictor 
A-level 

Biol. Chem. Phys. 

Pseudo r-squared 0.391 0.435 0.423 

Gender (female) 1.50 0.89 0.17 

FSM (eligible) 1.08 1.62 0.87 

KS4 mean points 1.21 1.27 1.26 

KS4 course (TA cf. DA) 2.22 2.62 2.30 

KS4 course (DA cf. Other) 4.69 4.17 3.75 

Coefficients are odds ratio of participating compared to not. 
All significant at 5% level – admittedly problematic 
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Main messages 
• KS4 performance most 

important predictor 
• KS4 course important - ~ 

TA10 point more (~ third of 
an A-level grade) for same 
mean KS4 attainment 

• Girls make more progress 
in biology and chemistry but 
less in physics 

• KS3 has some impact 
above and beyond KS4 

• Socio-economic status  - 
FSM students make more 
progress 

KS3/4 to A-level value-added – TA versus DA 
Using OLS regression to model A-level outcomes  

Predictor 
A-level 

Biol. Chem. Phys. 

(R-Squared) 41% 35% 38% 

Mean KS4 points 7.1 7.7 8.3 

KS4 course (DA) -9.8 -8.7 -10.0 

Gender (Girls) 5.3 1.3 -6.6 

KS3 fine level 9.6 -0.1 9.8 
FSM 2.7 4.7 2.1 

Coefficients indicate change in KS5 outcomes (i.e. A-
level points) for a unit change in predictor.  
Shaded= significant at 5% level – again problematic 
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EISER NPD-related FINDINGS  
Influences on participation and attainment RELATION TO POLICY 

KS4 
• Increasing diversification of KS4 science participation  
• Some courses have better ‘value-added’ attainment 
 
Gender 
• Under-representation at KS4 of girls within ‘high status’ Triple 

Award, even when controlling for prior attainment – but evidence 
of move towards parity 

• Key influence on post-16 participation, even when controlling for 
prior attainment 

• Evidence of differential value-added attainment in A-level 
 
SES 
• Under-representation at KS4 of FSM students within Triple 

Award, even when controlling for prior attainment.  
• Negative effect on value-added attainment at KS4 
• Some negative influence on post-16 participation when 

controlling for prior attainment – both science and not. 
• Evidence of positive value-added effect  on attainment in A-level 
 
Progression to Post-16  science  (ongoing) 
Triple award has higher progression rates to post-16 and higher 
outcomes (but Dual remains important in absolute number terms). 

• Risk of losing the diversity  of KS4 
provision in the review and other 
changes (Ebacc/GCSE ‘equivalence’) 

• Recognise tension between providing 
flexibility and increasing stratification 
by social class. 

• Monitor and publish trends – gender 
and FSM 

• Encourage girls that science is also 
for them, particularly post-16 physics. 

• Enhance (prior) attainment of FSM 
students. 

• Work to establish distinct routes with 
‘equivalent’ access to 
HE/employment. 

• Examine the longitudinal impact  on 
progression/attainment/value-added 
of the ‘push’ for TA 
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Finally… 
• The NPD is undoubtedly very useful in terms of 

assessing the macro picture following reform 
–  particularly where the ecology is ‘rich’ 

• However, this sort of work needs to be 
augmented by other approaches to find out 
what (and the why) is going on in schools, 
attitudes to the reforms… 
– mixed methods – e.g. our (other) work 

shows that some teachers are still working 
out their views and responses 5 years 
on…a lesson for policy makers. 



School of Education  
 

References 
• Banner, I; Donnelly, J; Homer, M; Ryder, J (2010) The impact of recent reforms in the 

key stage 4 science curriculum In: School Science Review 92 (339) pp. 101 – 109 

• Homer, M., Ryder, Jim & Donnelly, J., 2011. Sources of differential participation rates 
in school science: the impact of curriculum reform. British Educational Research 
Journal, pp.1-18. 

• Homer, M., Ryder, Jim & Donnelly, J., 2011. The use of national data sets to baseline 
science education reform: exploring value-added approaches. International Journal 
of Research & Method in Education, 34, pp.309-325. 

• Ryder, J; Banner, I. (2011) Multiple aims in the development of a major reform of the 
national curriculum for science in England In: International Journal of Science 
Education 33 (5) pp. 709 – 725 

Thank you – questions? 
Matt Homer: m.s.homer@leeds.ac.uk  
http://www.education.leeds.ac.uk/people/staff/academic/homer 

mailto:m.s.homer@leeds.ac.uk�
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