
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

Technical Notes 

The 5Rs approach to GCSE Maths resits  

 

To accompany the Evaluation Report 



 The 5Rs approach to GCSE Maths resits   
Technical Notes 

1 
 

 

 

 

 

 

 

 

 

The Education Endowment Foundation (EEF) is an independent grant-making charity dedicated to breaking the link 

between family income and educational achievement, ensuring that children from all backgrounds can fulfil their 

potential and make the most of their talents. 

 

 

The EEF aims to raise the attainment of children facing disadvantage by: 

 

• identifying promising educational innovations that address the needs of disadvantaged children in 
primary and secondary schools in England; 

• evaluating these innovations to extend and secure the evidence on what works and can be made to work 
at scale; and  

• encouraging schools, government, charities, and others to apply evidence and adopt innovations found 
to be effective. 

 

The EEF was established in 2011 by the Sutton Trust as lead charity in partnership with Impetus Trust (now part of 

Impetus - Private Equity Foundation) and received a founding £125m grant from the Department for Education.  

Together, the EEF and Sutton Trust are the government-designated What Works Centre for improving education 

outcomes for school-aged children. 

 

 

 

For more information about the EEF or this report please contact: 

 

 

Jonathan Kay 
Education Endowment Foundation  
5th Floor, Millbank Tower 
21–24 Millbank  
SW1P 4QP 

 
0207 802 1653  

 
jonathan.kay@eefoundation.org.uk  

 
www.educationendowmentfoundation.org.uk 
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Appendix 4: Attitudes Toward Mathematics Inventory (ATMI) 

ATTITUDES TOWARD MATHEMATICS INVENTORY - ABRIDGED 
 

Note: North American language/phrasing not yet amended to British English context 
  
Directions: This inventory consists of statements about your attitude toward mathematics.  There are 
no correct or incorrect responses.  Read each item carefully.  Please think about how you feel about 
each item.  Darken the circle that most closely corresponds to how the statements best describes 
your feelings. (Responses: strongly disagree; disagree; neutral; agree; strongly agree)   
S=self confidence; E=enjoyment 
 
E3.  I get a great deal of satisfaction out of solving a mathematics problem.  

S9.  Mathematics is one of my most dreaded subjects.  
S10.  My mind goes blank and I am unable to think clearly when working with mathematics.  

S11.  Studying mathematics makes me feel nervous.  
S12.  Mathematics makes me feel uncomfortable.  

S13. I am always under a terrible strain in a math class.  
S14.  When I hear the word mathematics, I have a feeling of dislike.  

S15.  It makes me nervous to even think about having to do a mathematics problem.  
S16.  Mathematics does not scare me at all.  

S17.  I have a lot of self-confidence when it comes to mathematics  
S18.  I am able to solve mathematics problems without too much difficulty.  

S19.  I expect to do fairly well in any math class I take.  
S20.  I am always confused in my mathematics class.  

S21.  I feel a sense of insecurity when attempting mathematics.  
S22.  I learn mathematics easily.  
E24.  I have usually enjoyed studying mathematics in school.  

E25.  Mathematics is dull and boring.  
E26.  I like to solve new problems in mathematics.  

E27.  I would prefer to do an assignment in math than to write an essay.  

E29.  I really like mathematics.  
E30.  I am happier in a math class than in any other class.  

E31.  Mathematics is a very interesting subject.  

E37.  I am comfortable expressing my own ideas on how to look for solutions to a difficult 
problem in  
 math.  

E38.  I am comfortable answering questions in math class.  

S40.  I believe I am good at solving math problems.  
 
© 1996 Martha Tapia  
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Appendix 5: Summary of the planned analysis 

Primary analysis 

The difference between the maths attainment for students in the intervention and control arms was to be compared 

using a mixed-effect linear regression at the student-level, with the standardised GCSE Maths mark as the response 

variable. The model was to be adjusted for group allocation, KS2 Maths score, and the minimisation factors (type of 

setting, number of resits in previous year at the setting (in continuous form), and participation in BMP) as fixed effects, 

and setting as a random effect. Students typically have two opportunities to resit GCSE Maths within an academic 

year; in November and the following May/June, and the students’ most recent resit result was to be used within the 

model. The results were to be presented as the adjusted mean difference in scores between the two groups, with an 

associated 95% confidence interval (CI) and p-value.  

 

Secondary analysis 

ACHIEVEMENT OF GRADE 4 OR ABOVE AT RESIT (I.E. ACHIEVING A PASS) 

A mixed-effects logistic regression was to be used to compare the likelihood of students achieving a pass on their 

most recent sitting between the two groups, as a binary variable. The model was to be adjusted in the same way as 

the primary outcome, with the baseline measure of prior attainment being KS2 Maths score.  

STUDENT ATTENDANCE AT EXAM SESSION  

The number of exams attended was to be compared using a mixed-effect logistic regression model adjusted in the 

same way as the primary analysis.  

One of the exam boards (Eduqas) only had two papers whilst all of the other exam boards (OCR, AQA, Edexcel) had 

three papers – this was not noted in the SAP. 

STUDENT ATTITUDES TOWARDS MATHS – ADAPTED ATMI 

The total ATMI score was to be analysed in the exact same way as the primary outcome. The subscale scores for 

Self-confidence and Enjoyment were to be summarised descriptively by arm, but no formal comparison was to be 

undertaken.  

 

Analysis in the presence of non-compliance 

A CACE (Complier Average Causal Effect) analysis was planned for the primary outcome to consider the account for 

engagement with the intervention. Compliance was to be defined at the teacher level, rather than the setting level; 

with teachers associated with classes within the settings. Compliance was to be defined as attending at least the first 

two of the three training sessions. A Two Stage Least Squares (2SLS) instrumental variable (IV) approach with group 

allocation as the IV was to be used; full details of the models can be found in SAP.  

 

Missing data analysis 

The amount of missing data for the covariates used in the primary model and outcome variable were to be 

summarised, with reasons for missing data explored where possible. If more than 5% of students could not be 

included in the primary analysis model, the predictors of missingness were to be explored using a mixed-effects 

logistic regression model, with the presence of GCSE raw mark as a binary outcome, and all baseline variables as 

fixed effects, with setting as a random effect. 

 

The impact of missing data was to be explored if the assumption of missing at random held, and no variables were 

found to predict missingness. This would have been done using multiple imputation by chained equations.  

 

Sub-group analyses 

Two sub-group analyses were planned. Firstly, to explore the effect of the intervention on students eligible for FSM 

(using EVERFSM_6_P from the NPD). The primary analysis model would have been rerun including FSM status and 

an interaction of FSM status and allocation include. The primary analysis would have also be rerun including just those 

students who were eligible for FSM.  
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Secondly, the timing of resits would have been explored by rerunning the primary analysis model with the inclusion of 

an interaction term between time of resit and group allocation. This was to be done as it was theorised that those who 

resat in May/June may have performed better, due to receiving the 5Rs programme for a longer period.  

 

Neither of these analyses were powered to detect a difference and would have been exploratory only.  

 

Additional analyses and robustness checks 

SENSITIVITY ANALYSES 

Similarly, two sensitivity analyses were planned. The first would have further assessed the timing of resit by repeating 

the primary analysis including timing of resit, and whether it was the students first or second resit attempt, as fixed 

effects (students could resit in May/June if they had failed in November). The primary analysis would have also been 

repeated including just those who sat in November, and again for those who resat in May, with the inclusion of first or 

second attempt as a fixed effect. Additionally, the primary analysis would have been repeated including just those who 

sat the foundation tier paper. The teacher impact would have been explored by including an additional variable 

representing class to the primary model, as a random effect.  

 

Estimation of effect sizes 

The effect size was to be expressed in terms of Hedges’ g, calculated based on the mean difference between the two 

groups adjusted for prior attainment and minimisation factors, from the multi-level model, and the pooled unconditional 

variance. The 95% CI would have been reported, and any binary outcomes expressed as a risk ratio and difference in 

percentages.  

Estimation of ICC 

The ICC was to be summarised for the standardised GCSE Maths score at the setting level, extracted from the 

primary analysis model, and presented alongside the 95% CI.   

Longitudinal analysis 

No longitudinal analyses were planned.  
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Appendix 6: Day 1 5Rs Training Observation Schedule 
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Appendix 7: Intervention Baseline Survey
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Appendix 8: Control Baseline Survey
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Appendix 9: Post-Intervention Survey – Intervention
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Appendix 10: Post Intervention Survey - Control
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Appendix 11: Intervention Setting Teacher Interview  
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Appendix 12: Control Setting Teacher Interview 
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Appendix 13: Project Lead / Head of Department Interview Intervention 
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Appendix 14: Project Lead / Head of Department Interview Control 
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Appendix 15: Student Interviews – Intervention 
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Appendix 16: Student Interviews – Control 
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Appendix 17: 5Rs Intervention Lesson Observation  
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Appendix 18: Lesson Observation Control 
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Appendix 19: 5Rs Lesson Structure Prompt Card 
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Appendix 20: Example 5Rs lessons plans 
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