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Introduction 

This analysis plan sets out the detail of the analysis planned for the cluster-randomised controlled 

efficacy trial of CREST Silver.  

The CREST Award programme is a UK-wide extra-curricular award scheme to help students build 

their Science Technology, Engineering and Maths (STEM) skills and demonstrate personal 

achievement through project work. CREST has four levels – Discovery, Bronze, Silver and Gold. This 

trial focuses on the effects of the CREST Silver Award.  

In aiming to obtain a CREST Silver Award, pupils (on their own or in teams) develop their own project 

ideas and conduct the necessary desk-based and practical research with support from an educator 

(e.g. a teacher, club leader or supervisor). The Award programme aims to improve students’ 

attainment and progression in STEM subjects and develop transferable skills for further education and 

future employment, including self-management, team working, communication and problem solving 

skills. The programme is coordinated by the British Science Association (BSA). 

https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Round_10-_CREST_protocol.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Round_10-_CREST_protocol.pdf
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Pupils can undertake a wide range of projects, including: literature reviews; engineering or design 

projects; science hypothesis testing; or science communication projects. Completed projects are 

submitted to the BSA for independent assessment against a set of 15 criteria1.  

Pupils are supported in undertaking the CREST award by an educator, e.g. a teacher, technician, club 

leader etc. The educators support pupils to choose a project, supervise pupils through the projects 

and are a sounding board for pupils’ ideas. They also submit pupils’ work to the BSA for assessment. 

The intervention can be implemented in a variety of locations and times and projects are frequently 

pursued during science, design, technology or maths classes; in a lunchtime or after school club; or in 

a placement outside of school. 

There is no specified duration for a CREST project although typically projects are completed over one 

or two terms. BSA specify that a minimum of 30 hours of project work must be undertaken. There is 

no formal monitoring by the BSA of the time schools and pupils spend on CREST projects. If the BSA 

considers that elements have not been completed adequately, it invites pupils to address the gap and 

re-submit the project. Due to the flexible nature of CREST, implementation varies widely. Students 

complete their projects in a wide variety of settings, with different levels of support, and over different 

lengths of time.  

The trial of CREST Silver aims to assess whether and to what extent the participation in CREST 

Silver improves academic science outcomes for Year 9 pupils and improves their transferrable skills. 

Specifically, it aims to answer the following principal research questions: 

 What is the impact on science attainment of Year 9 pupils’ participation in the CREST Silver 

programme? 

 How do these impacts differ by everFSM eligibility and gender? 

 What are the effects of the programme on intermediate outcomes along the hypothesised 

causal chain such as pupils’ confidence and aspirations? 

Analysis will investigate the following primary hypothesis on an intention-to-treat basis.  

Primary outcomes:  

 H1: Participating in CREST after expressing interest in an extra-curricular science project 

improves academic science attainment, as measured in GL’s progress in science test and 

GCSE science results. 

Several secondary hypotheses will also be examined, as set out below. These hypotheses will be 

considered preliminary and indicative.  

Secondary outcomes:  

 H2: Participating in CREST after expressing interest in an extra-curricular science project 

improves soft outcomes, including confidence, attitudes to school, self-efficacy in science and 

future aspirations in science 

On-treatment analysis: 

 H3: Pupils who participate in CREST will have higher science attainment than non-

participating pupils.  

Sub-group effects: 

                                                      
1 These criteria relate to the scientific process and include evidence that the project has been 
planned, delivered and interpreted appropriately. The full set of 15 criteria are listed on page 2 of this 
form, which students are required to submit at the end of their project: 
http://www.crestawards.org/site-content/uploads/2016/10/CREST_Silver_student_profile.pdf  

http://www.crestawards.org/site-content/uploads/2016/10/CREST_Silver_student_profile.pdf
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 H4: CREST will have a different (higher or lower) impact on pupils eligible for Free School 

Meals compared with those ineligible. 

 H5: CREST will have a different (higher or lower) impact on female and male pupils.  

Additional analysis: 

 H6: CREST will have a different (higher or lower) impact on pupils depending on whether the 

programme was implemented using a whole-class, after-school or lunch-time club approach.  

Design overview 

Trial type and number of arms 2-arm cluster randomised controlled trial 

Unit of randomisation Schools 

Stratification variables  
(if applicable) 

Percentage of pupils with everFSM status; and 
percentage of pupils achieving 5+ A*-C or equivalents 
including A*-C in both English and mathematics GCSEs 
in the academic year in 2016 

Outcomes 

primary Science attainment 

secondary 
confidence, attitudes to school, self-efficacy in science, 
future aspirations in science 

Outcome 
sources  

(instruments, 
datasets) 

primary GL’s Progress Test in Science, GCSE science results 

secondary 

These measures were collected at baseline and will be 
collected at the same time as the science assessment in 
May/ June 2018.  These include confidence (from the 
National Citizenship Service baseline questionnaire), 
attitudes to school (from the Longitudinal Study of Young 
People in England), Self efficacy in science (from the 
Wellcome Trust Pathways survey) and future aspirations 
in science (from the Wellcome Trust Pathways survey). 
Further details on the measurement of these outcomes 
are available in Appendix A. 

 

The trial of CREST Silver Award is an efficacy trial, exploring the intervention’s potential to improve 

outcomes, under as ideal circumstances as possible and looking at a restricted cohort (Thorpe et al. 

2009). The trial is designed as two-arm (school-) cluster-randomised trial, in which pupils cluster 

within schools. Schools have been chosen as unit of randomisation due to the high risk that treatment 

uptake by some students would encourage others to take up treatment as well. 

185 schools were recruited by the BSA in South East England and London, drawing on the population 

of schools that have previously applied to participate in the CREST programme and  through local 

Science Learning Partnerships. 

In order to take part in the trial, schools have to fulfil the following criteria: 

 Schools must not have participated in CREST Bronze, Silver or Gold in the academic year 

prior to the intervention, although they may have participated in CREST Discover; 

 Schools must not be in special measures; 

 The average proportion of pupils eligible for free school meals (FSM) must be at least 34% 

(England average). 
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In June 2017, dedicated CREST Award educators at eligible schools distributed an opt-out parental 

consent form to all incoming Year 9 pupils2, providing parents and carers information about the trial, 

contact details for the independent evaluator and the opportunity to opt out of the trial.  

A key issue in trialling CREST Silver is that pupils normally self-select for participation in the 

programme, based on their interest in science and awareness of the programme. In order to replicate 

this scenario, while avoiding measuring the effect of participation of only a small group of pupils on 

the average outcome of a whole class, we adopted the following approach. Prior to randomisation, 

form teachers in each school were required to recruit between 6 and 35 pupils, of whom at least 25% 

were eligible for free school meals (everFSM).  Pupils were asked whether they would be interested in 

participation in an extra-curricular science project and signed up by completing an expression of 

interest in the form of a  brief survey prior to randomisation. Finally, after randomisation, pupils in 

treatment groups were encouraged to take part in CREST Silver, while pupils in control schools were 

given a £10 voucher per pupil. The latter was intended to provide a positive response to pupils’ 

expressions of interest, while not affecting academic science outcomes. 

Randomisation was carried out independently by NatCen Social Research using Stata. Five schools 

dropped out of the evaluation prior to randomisation. The remaining 180 schools participating in the 

trial were randomly assigned to one of two intervention conditions: 

 Schools in Group 1 (intervention schools) invited interested pupils to carry out a CREST 

project 

 Schools in Group 2 (control schools) did not invite interested pupils, but passed on a voucher 

instead 

Randomisation was stratified by schools’ proportion of pupils who have everFSM status and by prior 

attainment, measured as average GCSE outcome. On each dimension, recruited schools were split 

into two equally-sized groups of high and low measures of the dimension’s scale. Two schools were 

missing data on average GCSE outcomes and were therefore randomised as a separate stratum, 

resulting in five total strata.  

Pupils in control schools are expected to continue their participation in STEM classes as if there had 

been no trial. Control schools can offer participation in CREST Silver in the following academic year to 

pupils of the new Year 9. 

School participation was incentivised. An incentive of £600 was offered to all control and treatment 

schools to participate in the trial. The decision was made to offer an incentive to both groups as the 

low cost of the intervention (£10 per pupil) makes it relatively accessible to schools. The incentive was 

intended to mitigate the risk that schools approached about the trial might choose to purchase the 

intervention and offer it outside of the trial. 

Follow-up 

The flow of participating schools through the initial stages of the trial using a CONSORT flow-diagram 

is outlined below (Figure 1). 218 schools were initially recruited to take part in the trial, with 185 

agreeing to participate. Prior to randomisation a further five schools dropped out of the trial, resulting 

in 180 schools (2811 pupils3) at the time of randomisation. 90 schools (1398 pupils) were randomly 

allocated to the treatment group and 90 schools (1413 pupils) were allocated to the control group. 

This diagram will be updated in the final report to present a complete summary of the flow of trial 

schools and pupils from recruitment through randomisation, post intervention assessment and 

analysis.   

                                                      
2 In a small number of schools with large Year 9 cohorts the parental consent form was sent to a 
selection of Year 9 pupils selected by the dedicated CREST Award educator. 
3 This figure includes only pupils who completed the pupil survey prior to randomisation.  
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Figure 1 CONSORT Flow diagram 
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Sample and effect size calculations overview 

Table 1 Protocol sample size calculations  

 OVERALL FSM 

MDES 0.18 0.25 

Pre-test/ post-test 
correlations 

level 1 0.50 0.50 

 level 2 0.20 0.20 

Intracluster 
correlations (ICCs) 

level 2 0.184 0.18 

Alpha 0.05 0.05 

Power 0.8 0.8 

One-sided or two-sided? 2 2 

Average cluster size5 6 9 2 

Number of schools 

intervention 107 107 

control 107 107 

total 214 214 

Number of pupils 

intervention 920 230 

control 920 230 

total 1840 460 

 

At the time of publishing the trial protocol, we estimated, using PowerUp!7 this study to be powered to 

detect an effect of 0.18 standard deviations based on the assumptions outlined in Table 1. In addition 

to these, we also assumed a school-level attrition rate of 10% and loss-to-follow-up at pupil level at 

10%.  

However, during recruitment fewer schools were recruited than anticipated and a greater number of 

pupils per school elected to take part in the study. Instead of recruiting 214 schools with an average of 

9 pupils per school, we recruited 180 schools with an average of 11 pupils per school. Table 2 

provides updated details on the calculation of our minimum detectable effects size at randomisation. 

Assuming explanatory power of baseline scores of 50% at pupil and 20% at school level, 10% school-

level attrition and 10% pupil-level loss-to-follow-up, we estimate the study to be powered to detect an 

effect of 0.19 standard deviations.  

Table 2 Sample size calculations at randomisation 

 OVERALL FSM 

                                                      
4 This is based on the EEF guidelines for Maths scores at Key Stage 4 for East of England and Inner 
London. 
5 Figures presented here differ from those in the protocol due to rounding.  
6 The harmonic mean is a type of average and is recommended for use in power calculations to 
estimate minimum detectable effects when cluster sizes vary as it is more robust to extremely large 
outliers and therefore more conservative than other types of means. Where cluster sizes are identical, 
a harmonic mean equals an arithmetic mean. 
7 Nianbo Dong and Rebecca Maynard, ‘PowerUp!: A Tool for Calculating Minimum Detectable Effect 
Sizes and Minimum Required Sample Sizes for Experimental and Quasi-Experimental Design 
Studies’, Journal of Research on Educational Effectiveness 6, no. 1 (1 January 2013): 24–67, 
doi:10.1080/19345747.2012.673143. 
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MDES 0.19 0.26* 

Pre-test/ post-test 
correlations 

level 1 0.50 0.50 

 level 2 0.20 0.20 

Intracluster 
correlations (ICCs) 

level 2 0.188 0.18 

Alpha 0.05 0.05 

Power 0.8 0.8 

One-sided or two-sided? 2 2 

Average cluster size 11 3* 

Number of schools 

intervention 90 90 

control 90 90 

total 180 180 

Number of pupils 

intervention 1398 348* 

control 1413 347* 

total 2811 695* 

* Estimated from the full trial figures, assuming 25% FSM pupil target is met.  

Analysis 

Primary outcome analysis 

The main analysis will estimate the intervention’s impact on science attainment, as measured by GL’s 

Progress Test in Science, of pupils that signed up to the intervention, using an intention-to-treat 

approach. The analysis will use analysis of co-variance (ANCOVA) multilevel model accounting for 

baseline Key Stage 2 outcomes in Science9 at pupil and (averaged) at school level as well as for 

strata used at randomisation. School-level random effects will be included in the model by allowing 

the intercept to vary randomly across schools. 

The basic form of the model is: 

(1) 𝑆𝑐𝑖𝑒𝑛𝑐𝑒 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡𝑖𝑗 = 𝛽0 + 𝛽1𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑖𝑗 + 𝛽2𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛 + 𝛾𝑗 + +𝑢𝑗 

Where pupils (i) are clustered in schools (j) , 𝛾𝑗 represents a vector of five binary variables indicating 

the school strata at randomisation and uj is the school effect. The intervention effect is estimated by 

β2. In line with the EEF Analysis guidance, other covariates will not be taken into account at this 

stage.  

Analysis will run in the latest available version of R, using EEF’s analytical package for education 

trials, eefAnalytics.  

Secondary outcome analysis 

The secondary outcome analysis will explore the following hypothesis: 

                                                      
8 As in the protocol, this is based on the EEF guidelines for Math scores at Key Stage 4 for East of 
England and Inner London. 
9 KS2 science results were used as a baseline measure rather than GL’s baseline tests primarily for 
ethical reasons. Specifically, the use of existing secondary data reduced the burden on schools and 
pupils for participating in the trial and also ensured the research budget was kept to a minimum and 
spent effectively. 
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 H2: Participating in CREST after expressing interest in an extra-curricular science project 

improves secondary outcomes. 

Secondary outcomes analysed include:  

 Confidence (from the National Citizenship Service baseline questionnaire), measured as a 

continuous variable; 

 Attitudes to school (from the Longitudinal Study of Young People in England), measured as a 

continuous variable; 

 Self-efficacy in science (from the Wellcome Trust Pathways survey); measured as a 

continuous variable; 

 Future aspirations in science (from the Wellcome Trust Pathways survey), measured as a 

binary variable. 

Further details on the measurement of these outcomes are available in Appendix A. 

Analysis of secondary outcomes will be conducted in a similar fashion to the main analysis, on an 

intention-to-treat basis, including all core-trial pupils pre-designated to receive treatment subject to 

randomisation status for which outcome data has successfully been collected. 

As in the primary analysis, a random effects multilevel model allowing for school effects on secondary 

outcomes and accounting for baseline Key Stage 2 outcomes in Science at pupil and at school level 

will be used for analysis of secondary outcomes.  

The calculation of effect sizes will follow the methodology for Hedges’ g, and will be run in the most 

recent version of R, using eefAnalytics. 

Interim analyses 

No interim analyses are planned for this trial. 

Imbalance at baseline for analysed groups 

Baseline characteristics will be summarised for trial pupils by treatment and control group across 

schools and pupils. Variables available at pupil level will be presented at that level, otherwise at 

school level. Continuous variables will be summarised with descriptive statistics (n, mean, standard 

deviation, range and median). 

At school level, the comparison will include factors such as:  

 Whether school is single sex or co-ed 

 The proportion of SEN pupils 

 A deprivation indicator (Index of Multiple Deprivation 2015) 

 Number of participating pupils 

At the pupil level, baseline comparisons will  include factors such as:  

 EverFSM status 

 Gender 

 KS2 science results  

A summary of baseline characteristics will be presented in the additional analysis section of the 

report. Differences in test scores will be reported as effect sizes.  
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Missing data  

For the analysis of primary pupil outcomes, we expect to lose around 10% of pupils due to moves and 

other external factors influencing participation in the final outcome testing10.  

We will use multi-level logistic regression analysis to explore the missingness mechanism. Using loss-

to-follow up as a binary outcome measure, we will establish which available characteristics (both at 

pupil and school level) from the baseline pupil survey and from the NPD are predictive of loss-to-

follow up (including but not limited to treatment status, prior attainment, sex, everFSM status).  

If loss-to-follow up can be predicted using existing covariates, we will conduct sensitivity analyses 

under the assumption that outcome data are missing at random. We will use a multi-level multiple 

imputation to infer the likely results of those lost to follow-up and present results alongside headline 

impact estimates for comparison. If loss-to-follow up cannot be predicted using existing covariates, MI 

will not be possible. In this case, sensitivity analysis will be carried out (such as those suggested in 

Carpenter, Kenward & White (2007)11 and Carpenter & Kenward(2007, 19)12 and results presented 

alongside headline impact estimates per EEF guidance.  

Sensitivity analysis 

If differential loss-to-follow-up creates an imbalance between trial groups, the sensitivity of the 

estimated effect will be assessed by approximating missing outcomes using multiple imputation (as 

discussed above).  

A second sensitivity analysis will include a wider range of pupil and school-level characteristics as 

covariates. Pupil characteristics will include gender and age. School level characteristics will include 

whether or not the school is single sex or co-ed; the proportion of SEN pupils within the year group, 

on the assumption that a higher proportion of SEN pupils indicates a less selective school and thus 

lower likelihood of successful implementation of CREST; a deprivation indicator (Index of Multiple 

Deprivation 2015), on the assumption that higher general deprivation reduces the likelihood of 

successful CREST implementation. All covariate data will be obtained from the National Pupil 

Database or publicly available data. 

Treatment effects in the presence of non-compliance  

To avoid underestimating CREST’s impact on science attainment due to noncompliance, we will 

employ an Instrumental Variable (IV) approach will to  explore the following hypothesis: 

 H3: Pupils who participate in CREST will have higher science attainment than non-

participating pupils.  

The complier average treatment effect (CACE) will be estimated in R using a two stage least squares 

IV approach to show the effect of CREST on those actually participating in the programme. 

Participation in CREST will be measured at the pupil-level and, on the advice of BSA, will be 

conceptualised as a binary variable where participation in CREST is contingent on submitting a 

CREST project and receiving a passing grade from BSA on the project13. Participation will be 

measured through data on CREST projects submitted provided by BSA. This data will consist of 

individual-level records for each pupil enrolled (both treatment and control) in the trial indicating 

                                                      
10 Apart from GCSE science outcomes, which will be obtained from the NPD and is expected to have 
low attrition. 
11 Carpenter, J., Kenward, M. & White, I. (2007). Sensitivity analysis after multiple imputation under 
missing at random: a weighting approach. Statistical Methods in Medical Research, 16. 
12 Carpenter, J. and Kenward, M. (2007). Missing data in randomised trials – a practical guide. 
London. LSHTM. 
13 On rare occasions projects submitted to BSA do not receive a passing grade and are sent back to 
pupils for revision and reconsideration. Where pupils ultimately receive a passing grade on their 
projects, they will be considered to have participated. Where pupils do not receive a passing grade 
and fail to resubmit, the will be considered non-compliant.  
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whether pupils have submitted a project, whether they passed and how they scored against each of 

the CREST Award criteria.  

Trial pupils in the treatment group who receive a passing grade on their CREST projects will be 

labelled as compliant while treatment pupils who do not receive a passing grade on their CREST 

projects (or do not submit a final CREST project) will be labelled as non-compliant. Given that control 

schools have agreed not to deliver CREST or CREST-linked activities during the 2017/18 academic 

year via a Memorandum of Understanding), the CACE will be estimated under the assumption of one-

sided non-compliance. This assumption will be verified at the end of the trial by cross-checking control 

pupils against BSA’s database.  

We will estimate a complier average treatment effect (CACE) by dividing the ITT estimate by the 

share of compliers.  

 𝐶𝐴𝐶𝐸 =  
𝐼𝑇𝑇𝑦

Pr (𝐶𝑜𝑚𝑝𝑙𝑖𝑒𝑟𝑠)
 

Assuming that random assignment to treatment does not affect the outcomes of individuals who do 

not comply with treatment (an assumption known as the exclusion restriction), this effect estimate 

provides an unbiased estimate of the average impact of the programme on the treated (ATT), where 

those treated in this case are defined as those that have submitted a CREST project and received a 

passing grade from BSA.  

We will estimate a complier average causal effect for the primary outcome only, using the ITT effect 

estimates from the primary outcome. 

Subgroup analyses 

Sub group analysis will explore the following hypotheses:  

 H4: CREST will have a different (higher or lower) impact on pupils eligible for Free School 

Meals compared with those ineligible. 

 H5: CREST will have a different (higher or lower) impact on female and male pupils.  

Subgroup impacts on the primary outcome will be estimated for groups defined by everFSM status 

and gender. Estimation of subgroup effects on the primary outcome, science attainment, will involve 

the re-estimation of the primary analysis model (1) described above with the addition of a further 

covariate for the subgroup concerned, which will be interacted with the binary treatment/control 

indicator. Where the coefficients resulting from this interaction are statistically significant at the 95% 

confidence level, separate models will be estimated and reported for each subgroup. 

Additional analyses 

If sample sizes allow, additional analysis will explore the following hypothesis: 

 H5: CREST will have a different (higher or lower) impact on pupils depending on whether the 

programme was implemented using a (i) whole-class or (ii) after-school/lunch-time club 

approach.  

Differential effects by implementation approach will be estimated on treated pupils only and will use a 

multilevel model similar to similar to model (1) in our primary analysis, but with 𝛽2𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛 

replaced by categorical variable indicating whether CREST was delivered via a whole-class approach 

or an after-school/ lunch-time club approach. The coefficient on this indicator will measure the effect 

of the implementation approach. 
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Effect size calculation   

In line with EEF guidance, primary outcome results will be reported as raw scores as well as Hedge’s 

g effect sizes that standardise the estimated impacts. The effect size will be calculated as a ratio of 

the adjusted mean difference in outcome between treatment and control groups divided by the 

standard deviation of the pooled total variance from an unadjusted multilevel model (described 

below). This will be calculated using the following formula:  

𝐸𝑓𝑓𝑒𝑐𝑡 𝑠𝑖𝑧𝑒 =
𝛽2

√𝜎𝑝
2 +  𝜎𝑠

2
 ∗  𝐽 

𝛽2 is the adjusted difference in mean science attainment between treatment and control groups and is 

obtained from model (1), our primary analysis model. 𝜎𝑝
2 is the variance at the pupil level and 𝜎𝑠

2 is the 

variance at the school level. 𝜎𝑝
2 and 𝜎𝑠

2 are obtained by running an unadjusted version of equation (1) 

that does not control for prior attainment or stratification variables. J is the Hedges bias correction to 

Cohen’s d, given by:  

𝐽 = (1 − (
3

4(𝑛1 +  𝑛2) − 9
)) 

Where 𝑛1 and 𝑛2 are treatment and control sample sizes.  

Calculating confidence intervals for Hedge’s g is relatively complex. If, at the time of analysis, the 

eefAnalytics package in R is updated to use unconditional variance, we propose to use this package 

to calculate confidence intervals. Otherwise CIs will be calculated manually. In this instance, we would 

obtain a variance for the effect size defined as Cohen’s d  according to the method proposed by 

Tymms (2004)14 and use the factor ‘J’ defined above to adjust the variance so that it is consistent with 

Hedges g as discussed in Borenstein (2009)15. 

 

Report tables 

Example Table 1: Summary of impact on primary outcome 

Outcome/ 

Group 

Effect size  

(95% confidence 

Interval) 

Estimated 
months’ 
progress 

EEF security 
rating 

No. of 
pupils 

P value EEF cost 
rating 

Science 
attainment 

      

Science 
attainment 
FSM pupils 

      

 
Example Table 2: Timeline 

Date Activity 

December 2016 - May 2017 Schools recruitment 

June - July 2017 Parental opt-out period 

                                                      
14 Tymms, P. (2004). Effect sizes in multilevel models. In I. Shagen & K. Elliot (Eds.), But what does it 
mean? The use of effect sizes in educational research (pp. 55–66). Slough, Berks: National 
Foundation for Education Research. 
15 Borenstein, M. (2009). Effect sizes for continuous data. In H. Cooper, L. V Hedges, & J. C. 
Valentine (Eds.), The handbook of research synthesis and meta-analysis (2nd ed., pp. 222–235). 
New York: Russell Sage Foundation: Russell Sage Foundation. 
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September - October 2017 School pre intervention survey and collection of pupil data 

October 2017 Pupil pre-intervention survey  

October - November 2017 Qualitative – Pre-delivery staff interviews 

November 2017 Randomisation completed and schools notified 

Mid-November 2017 Delivery of intervention begins 

May 2018 Delivery of intervention ends 

April - July 2018 Qualitative – Post-delivery interviews, pupil focus groups, visits 

May 2018 School post intervention survey  

May-July  2018 Pupil post intervention survey and administering of science 
assessment 

July - August 2018 Marking of tests 

September- Nov 2018  Draft of report 

Dec-Feb 2018 Peer review and finalisation of report 

January - March 2021 Obtain GCSE results from NPD. Repeat analysis and report 

March 2021 Peer review of updated report 

 

 
Example Table 3: Minimum detectable effect size at different stages 

 Protocol Randomisation Analysis 

 Overall FSM Overall FSM Overall FSM 

MDES 0.18 0.25 0.19 0.26   

Pre-test/ 
post-test 
correlations 

level 1 
(pupil) 

0.50 0.50 0.50 0.50   

level 2 
(class) 

0.20 0.20 0.20 0.20   

level 3 
(school) 

      

Intracluster 
correlations 
(ICCs) 

level 2 
(class) 

0.18 0.18 0.18 0.18   

level 3 
(school) 

      

Alpha 0.05 0.05 0.05 0.05 0.05 0.05 

Power 0.8 0.8 0.8 0.8 0.8 0.8 

One-sided or two-sided? 2 2 2 2   

Average cluster size 9 2 11 3   

Number of 
schools 

intervention 107 107 90 90   

control 107 107 90 90   

total 214 214 180 180   

Number of 
pupils 

intervention 920 230 1398 348   

control 920 230 1413 347   

total 1840 460 2811 695   

 

Example Table 4: Baseline comparison 
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School-level 
(categorical) 

Intervention group Control group 
 

n/N 
(missing) 

Count (%) 
n/N 

(missing) 
Count (%) 

Whether single sex 
or co-ed 

    

     

 … … … … 

School-level 
(continuous) 

n 
(missing) 

Mean (SD) n (missing) Mean (SD) 

Proportion SEN 
pupils 

    

Deprivation     

Number of 
participating pupils 

… … … … 

Pupil-level 
(categorical) 

n/N 
(missing) 

Count (%) 
n/N 

(missing) 
Count (%) 

Ever FSM status     

Gender     

 … … … … 

Pupil-level 
(continuous) 

n 
(missing) 

Mean (SD) n (missing) Mean (SD) Effect Size 

KS2 Science results      
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Example Table 5: Primary analysis 

 Raw means Effect size 

 Intervention group Control group   

Outcome 
n 

(missing) 
Mean (95% CI) 

n 
(missing) 

Mean 
(95% CI) 

n in model  
(intervention; 

control) 

Hedges g  
(95% CI) 

p-
value 

        

        

        

 

Example Table 6: Effect size estimation 

Outcome 
Unadjusted 
differences 
in means 

Adjusted 
differences 
in means 

Intervention group Control group 

Pooled 
variance 

Population 
variance (if 
available) 

n 
(missing) 

Variance 
of 

outcome  

n 
(missing) 

Variance 
of 

outcome 

Progress 
in 
Science 
test 

  

    

  

         

         

 

Example Table 7: Cost of delivering CREST 

Item Type of cost Cost 
Total cost over 3 

years 

Total cost per pupil 
per year over 3 

years 
    

     
    

    
  

  

 

Example Table 8: Cumulative costs of CREST  

 Year 1 Year 2 Year 3 
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Appendix A: Measurement of secondary outcomes  

Confidence – from National Citizenship Service evaluation baseline questionnaire 

Impact on confidence will be assessed using a continuous variable comprised of the combined scores 

of 9 measures of confidence. Responses to each of the measures below will be assigned a score of 

1-4 (with 4 indicating the most positive response and 1 indicating the most negative response) to yield 

a total score ranging from 9-36 for this outcome.  

 

Please state how confident you feel about the following things (even if you have never done them 

before). 

Scale: 

1. Very confident;  

2. Confident;  

3. Neither confident nor unconfident;  

4. Unconfident;  

5. Very unconfident 

 

Conf1: Meeting new people 

Conf2: Having a go at things that are new to me 

Conf3: Working with other people in a team 

Conf4: Putting forward my ideas 

Conf5: Being the leader of a team 

Conf6: Explaining my ideas clearly 

Conf7: Managing my money 

Conf8: Spending time away from family and friends 

Conf9: Getting things done on time  

 

Attitudes to school – from the Longitudinal Study of Young People in England Wave 1 

questionnaire 

Impact on attitudes to school  will be assessed using a continuous variable comprised of the 

combined scores of 8 attitudes to school. Responses to each of the measures below will be assigned 

a score of 1-4 (with 4 indicating the most positive response and 1 indicating the most negative 

response) to yield a total score ranging from 8-32 for this outcome.  

Below are some things young people have said about how they feel about school. For each statement 

please say how strongly you agree or disagree with it. Please give an answer for each statement. 

Scale: 

1. Strongly agree;  

2. Agree;  

3. Disagree;  

4. Strongly disagree;  

5. Don’t know;  
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6. Prefer not to say 

 

AttSchool1: I am happy when I am at school. 

AttSchool2: School is a waste of time for me. 

AttSchool3: School work is worth doing. 

AttSchool4: Most of the time I don't want to go to school 

AttSchool5: On the whole I like being at school 

AttSchool6: I work as hard as I can in school  

AttSchool7: I get good marks for my work. 

AttSchool8: For this question, please indicate which statement comes closest to what you think. Most 

of my teachers... 

1. Try hard to make me work as well as I am able 

2. Are fairly easily satisfied 

3. Don't seem to care whether I work or not 

 

Self-efficacy – from the Wellcome Trust Pathways survey 

Impact on self-efficacy will be assessed using a continuous variable comprised of the combined 

scores of 7 self-efficacy measures. Responses to each of the measures below will be assigned a 

score of 1-4 (with 4 indicating the most positive response and 1 indicating the most negative 

response) to yield a total score ranging from 7-28 for this outcome.  

 

SelfEffSci1: How much do you agree or disagree with the following statements? 

Scale: 

1. Strongly agree;  

2. Agree;  

3. Disagree;  

4. Strongly disagree;  

5. Don’t know;  

 

Careers that use science… 

 Are suitable for someone like me. 

 Are difficult to get into. 

 Require high grades. 

 Are boring. 

 Are more suited to men than women. 

 Are open to anyone who has the ability regardless of their background. 

 Make a useful contribution to society. 

 

Future aspirations in science – from the Wellcome Trust Pathways survey 

Impact on future aspirations in science will be assessed using a binary indicator measuring whether 

pupils are (1) interested in a career involving STEM or (0) not interested in a STEM career.  
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FutAspSci2: Are you interested in a future career that involves Science, Technology, Engineering or 

Maths? 

Scale: 

1. Very interested; 

2. Fairly interested; 

3. Not very interested; 

4. Not at all interested; 

 

 

The following variables regarding pupils future aspirations in science will not be used to measure 

impact but will be used in descriptive analysis.  

FutAspSci1 : Do you have some idea about what jobs or careers you are interested in? 

Scale: 

1. Yes, I have a firm idea; 

2. Yes, I have some idea; 

3. I have little / no idea; 

 

FutAspSci3: What careers involving Science, Technology, Engineering or Maths might you be 

interested in? 

FutAspSci4: Why are you interested in a career involving Science, Technology, Engineering or 

Maths? 

 Choose all that apply. 

1. I enjoy the subject(s)/ would enjoy the career 

2. I’m good at the subject(s) 

3. Wide range of career options 

4. I can see how the subject(s) relate to the real world 

5. A teacher advised me 

6. My parents advised me 

7. I want to help others 

8. These careers are well paid 

9. I know someone working in a related job 

10. I’m interested because of Illness / health condition of someone I know 

97. Another reason (please tell us what) 

 

FutAspSci5: Why are you not interested in careers involving Science, Technology, Engineering or 

Maths? 

Choose all that apply. 

1. Don’t enjoy the subject(s) / would not enjoy these careers 

2. Prefer other subjects 

3. Not good at these subjects 

4. A teacher advised me not to 

5. My parents advised me not to 

6. These careers are not well paid 

7. Narrow range of career options 

8. I have other career plans 
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97. Another reason (please tell us what) 

 


