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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 (formerly 

Impetus Trust) 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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Executive Summary  

The project 

The CREST Award programme (a whole-school intervention with levels differentiated by number of required hours 

and age of participating students as Discovery, Bronze, Silver, and Gold) aims to help students build their science, 

technology, engineering, and maths (STEM) skills and demonstrate personal achievement through project work. 

Students develop their own project ideas and conduct desk-based and practical research with support from an 

educator (for example, a teacher, club leader, or supervisor). The programme is coordinated by the British 

Science Association (BSA) and 13 regional CREST support organisations promote the award scheme.  

In this study, CREST Silver was focused on science projects only and targeted to Year 9 students (13–14-year 

olds) completing a required 30+ hours of project work in total. Year 9 science teachers supported pupils through 

their projects, which were submitted online to the BSA for this trial. The intervention was delivered throughout the 

academic year 2017/2018, with the trial beginning in September 2017 and concluding with post-intervention 

testing of students in July 2018. 

The evaluation comprised an efficacy trial during which Year 9 staff delivered the CREST Silver Award 

programme across three terms (one academic school year) to 2,810 pupils from 180 schools. The primary 

outcome of interest for the trial was science attainment, as measured by the raw scores achieved in the Progress 

Test in Science (PTS), level 14 (GL Assessment). Alongside the impact evaluation, a mixed-methods process 

study to assess implementation fidelity was carried out. The process study included observations of CREST 

lessons, interviews with both treatment and control school staff, and a post-intervention teacher survey. 

Key conclusions 

1. Pupils that were offered participation in the CREST Silver Award made, on average, no additional progress 
in science attainment in comparison to those in the control group, equivalent to zero months of additional 
progress. This is our best estimate, which has a moderate to low security rating. 

2. There is no evidence to suggest that the CREST Silver Award improved self-efficacy in science or increased 
the proportion of students aspiring to a STEM career. Small positive impacts were found for pupil confidence 
and attitudes to school. This is our best estimate. 

3. There is no evidence that participation in CREST Silver impacts science attainment differently for girls and 
boys. 

4. There is some indication that the delivery model of CREST might influence the programme’s impact on 
science attainment. Exploratory analysis found that pupils participating in CREST outside of class time made 
two months’ additional progress while those that participated during class time made three months less 
progress than similar pupils in control schools. These results should be treated with caution as the trial was 
not designed to measure the difference between the groups and the statistical uncertainty around the results 
is consistent with larger or null impacts in both cases.  

5. The process evaluation indicates that both CREST educators and students found that they had little time to 
work on CREST alongside other commitments such as preparing for GCSEs. This may be one possible 
explanation for a low proportion of final submitted student projects. 

EEF security rating 

These findings have a moderate to low security rating. This was an efficacy trial which aimed to understand the 

impact of the programme under developer-led conditions. The trial was an RCT which saw greater attrition than 

expected and statistically significant differential attrition between trial arms: attrition in the intervention group 

between randomisation and the primary analysis model was 26.6%, compared with 16.2% in the control group. 

A self-selection element of recruitment also affected the trial’s external validity: impacts can only be generalised 

to students who would self-select to take part in CREST and not to the whole student population. 
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Additional findings 

There is no evidence that participation in the CREST Silver Award has a positive impact on science attainment, 

or that the programme has a differential impact on students eligible for free school meals. This is our best estimate. 

As with any study, there is always some variability around this ‘best estimate’ result: the possible impacts of this 

study also include negative or positive effects. 

Although the vast majority (85%) of CREST educators who responded to the survey said they would recommend 

CREST, due to the time commitment needed, only a small proportion (22%–29%) of students successfully 

submitted their final projects to the BSA. Revising guidance and making it more accessible for teachers and 

students may help teachers to manage expectations around the level of effort needed by students to complete 

their CREST projects. A more prescriptive approach setting out the balance of time on group work in CREST 

sessions and homework would facilitate planning and support schools to achieve the minimum required dosage 

time of 30 hours. 

Around half of participating schools were able to achieve the minimum dosage of 30+ hours of project work. This 

may have been a factor in the low compliance and a reason for the null findings. 

In relation to observed secondary outcomes, taking part in CREST had no effect on student confidence, attitudes 

to school, or their self-efficacy. Perceived benefits identified by CREST educators and students alike included 

educators incorporating inquiry-led learning into science lessons, and students acquiring transferable skills such 

as time management, problem solving, and team working. Whilst taking part in CREST was perceived to have 

made science topics more interesting and relevant for students, this did not translate into an increased interest in 

a future STEM-related career. 

Cost 

The cost rating for CREST is ‘very low’, as the per student cost is £17.25 per year and below the £80 threshold 

prescribed by the EEF in Appendix A.  

Impact 

Table 1: Summary of impact on primary outcome 

Outcome/ 

Group 

Effect size 

(95% confidence 

Interval) 

Estimated 
months’ 
progress 

No. of pupils P value 
EEF security 

rating 
EEF cost rating 

Progress in 
Science 

-0.01 

(-0.24, 0.21) 
0 2209 0.865 

 
£ £ £ £ £ 

Progress in 
Science (FSM 

students) 

-0.01 

(-0.20, 0.20) 
0 

2209  

(817) 

0.986 
(0.901) 

N/A £ £ £ £ £ 
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Introduction 

Background evidence 

The U.K. has been experiencing a skill shortage in STEM-related industries (Campaign for Science and 

Engineering, 2014). Developing a strong STEM workforce involves engaging students in sciences and maths 

throughout secondary school. However, evidence suggests this is a challenge as students’ interest in STEM 

declines as they age: an ESRC-funded longitudinal study tracking students’ attitudes and take-up of STEM found 

that although 74% of Year 6 students reported being interested in science, by the time they reached A-levels, 

only 25% took two or more STEM courses, showing that interest does not necessarily result in take-up (Archer et 

al., 2013). A follow-up qualitative study investigating the drivers of STEM choices found students were more likely 

to choose STEM subjects if they had parent and teacher support for continuing in STEM, an interest in learning 

science, the belief that science is useful for obtaining a good job, and confidence in their ability to do well in STEM 

(AT Kearney, 2016). This research suggests that effort must be made to engage students’ interest in STEM 

courses and careers throughout secondary school.  

 

Inquiry-led learning, in which students learn by solving a problem or answering a question, is one model of science 

teaching holding potential as a means to improve science attainment and encourage interest in STEM (Cotabish 

et al., 2013). Evidence from evaluations and reviews suggests that inquiry-led science programmes have a 

positive impact on science attainment and attitudes to STEM subjects and careers, particularly amongst lower 

socioeconomic groups (Lui, Lee and Lin, 2010; Mehalik, Dopplet and Schuun, 2008). A systematic review of 39 

studies investigating the impact of practical independent science research projects (the form of inquiry-led 

learning that CREST follows) undertaken by secondary students reported that such projects are associated with 

improvements in students’ learning, attitudes, and motivation to science, an increased interest in a career in 

science, and improvements in students’ practical skills and abilities. Additionally, analysing a subset of six studies, 

the review found evidence that uptake was higher amongst low socioeconomic groups than other groups (Bennett 

et al., 2018). Another review of 138 studies of inquiry-led teaching found that compared to passive learning 

strategies, strategies that emphasize active thinking and engage students through scientific investigations are 

more likely to increase students’ understanding of science topics (Miner, Jurist and Century, 2010). 

By allowing students to investigate a research question, CREST provides an opportunity for students to engage 

in inquiry-led STEM learning. There are six variations of the CREST programme (Star, Superstar, Discovery, 

Bronze, Silver, and Gold) that differ by the number of required hours and age of participating students. Previous 

quasi-experimental evaluations and non-experimental studies of CREST have found positive, albeit possibly 

short-term, results in relation to the programme’s impact on students’ attitudes and attainment in science (Moote, 

2019). An evaluation of the Bronze and Silver CREST Award expansion scheme in disadvantaged areas in 

England from 2009–2011 reported that of the 661 students surveyed, 75% of participants believed the programme 

was worthwhile as it allowed for the development of independent skills and fostered an understanding of the use 

of STEM in the real world. Subsequently, after completing the programme, 42% of students reported becoming 

more interested in a career in STEM (Fisher, Titford and Gammon, 2011). Comparatively, a long-term study of 

the impact of the Bronze CREST Award on the self-regulation and motivations of 194 students age 12 and 13 

found that three and six months after the programme students showed higher levels of self-regulation and 

motivation compared to students who did not participate in CREST. However, nine months after completion the 

difference was no longer observed (Moote, 2014). It is important to note that the Bronze CREST Award requires 

a time commitment of ten hours from students, compared to 30 hours required by the Silver Award. Therefore, it 

is possible that Silver Award students exposed to greater doses of CREST may experience longer-term impacts. 

 

Regarding science attainment, a quasi-experimental study (Stock Jones et al., 2016) produced for the British 

Science Association investigated the impact of the CREST Silver Award using Propensity Score Matching to 

compare students participating in CREST to all other Key Stage 4 and 5 students in England. The study found 

that students who took part in CREST achieved half a grade higher on their best science GCSE result, compared 
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to the statistically matched comparison group.1 Additionally, the CREST students eligible for free school meals 

(FSM) saw a larger increase in their best GCSE science score compared to a matched comparison group of other 

students also eligible for FSM (Stock Jones et al., 2016).  

 

This study builds on the previous evaluations of CREST by undertaking the first RCT of the programme to 

evaluate the efficacy of the CREST Silver Award under ideal conditions when delivered to Year 9 students in 

schools with average or above average proportions of students ever eligible for FSM in the previous six years 

(everFSM). The study was designed to explore differential impact for subgroups based on prior evidence 

presented above. NatCen Social Research, as the independent evaluator, was responsible for the randomisation 

of students, student testing, undertaking the process evaluation, conducting independent analysis, and reporting. 

Intervention 

The CREST programme is a U.K.-wide award scheme set up to help students build their science, technology, 

engineering, and maths (STEM) skills and demonstrate personal achievement through project work. CREST has 

been running for 30 years and was set up to reward and recognise the importance of pupil independent research 

projects in schools. CREST encourages ‘beyond the curriculum’ STEM research and activities. The programme 

is designed as an inquiry-led extracurricular STEM programme offering Gold, Silver, or Bronze awards to 

participating secondary school students. The CREST Silver award programme was selected by the EEF. It is 

usually completed by students in Year 10 (age 14 or over). Students (on their own or in a small team) develop 

their own project ideas and conduct desk-based and practical research with support from an educator (for 

example, a teacher, club leader, or supervisor). The programme aims to improve students’ attainment and 

progression in STEM subjects and develop students’ transferable skills for further education and future 

employment, including, for example, self-management, team working, communication, and problem-solving skills. 

The CREST Award programme is coordinated by the British Science Association (BSA) and 13 regional CREST 

support organisations promote the award scheme.2 

The rationale for CREST is that because the curriculum offers limited opportunities for inquiry-led learning, there 

is a need for enrichment activities. In inquiry-led learning students learn by solving a problem or answering a 

question rather than being presented with information by a teacher. There is some evidence that inquiry-led 

learning has a positive impact on students’ attainment in science (Cotabish et al., 2013).  

This section describes the requirements and usual practice in the delivery of CREST Silver.   

Students interested in achieving the CREST Silver award work independently or in groups to plan and run a 

project that addresses a real-world STEM problem. Projects types covered by the award scheme are: Practical 

Investigation, Design and Make, Research, and Communication.  

Recipients 

Recipients are Year 9 pupils. 

Finding out about CREST Silver 

Pupils are made aware of the scheme by teachers with prior experience of CREST, a STEM professional, or a 
CREST regional coordinator who is part of a network of BSA coordinators involved in recruiting and supporting 
schools to deliver CREST awards. 

Information about CREST Silver 

The main source of information is the CREST website: http://www.crestawards.org/run-crest-awards/crest-silver/  
Schools can also get in touch with a CREST help centre or RCSO for additional information. 
 

                                                      
1 These pupils were matched on KS2 attainment in English, maths, and science and other characteristics such as gender, 
ethnicity, region of school, year of GCSEs, whether they are studying double or triple science, type of school, free school meal 
status (everFSM), Income Deprivation Affecting Children Index (IDACI), and English spoken as an additional language and 
special educational needs (SEND) status. 
2 https://www.crestawards.org/crest-silver; 
  https://help.crestawards.org/portal/kb/articles/regional-crest-support-organisations-rcsos 

http://www.crestawards.org/run-crest-awards/crest-silver/
https://www.crestawards.org/crest-silver
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Registering for CREST Silver 

Schools were not required to formally register when they submitted students’ projects for assessment. This was 
under review by the BSA and the process for signing up to a CREST account may have changed since trial 
delivery. 
 
The standard process for participating in CREST Silver is: 
 

• Teacher registers students online. 

• Teacher receives the documents. 

• Once the project is completed, the teacher submits projects and then the BSA provide the assessment 
and the invoice. 

Materials used in the intervention 

Access to the BSA’s online bank of project documents is free. Teachers could also purchase materials and 
equipment relevant to their students’ projects (this is not provided by the BSA who do not sell any materials).  

Procedures, activities, and processes used in the intervention 

Teachers ultimately decide which project topics students work on. Projects can be literature reviews, engineering 
or designing projects, science hypothesis testing, or science communication projects. BSA also recommends that 
new teachers use existing models rather than create their own. The core requirements are: 
 

• 30 hours of project work in total;  

• working at top end of KS3; 

• pupils are involved in decision-making in relation to their project; 

• pupils should demonstrate creative thinking; and 

• students are able to reflect on, and clearly communicate, the process undertaken and the project findings. 

 
Students need to set out a clear aim for the project and break it down into smaller objectives, demonstrate task-
planning, the use of materials, show that they have conducted background research, and demonstrate 
understanding of the science behind the project. Students have to meet at least 11 out of the 15 criteria set out 
on the CREST Silver webpage to receive the award. The award is not competitive but students need to meet a 
set of criteria to achieve the award. They also have the option to re-submit their project to meet all the criteria. 

Intervention providers/implementers 

Teachers implement CREST Silver and support students. Teachers can access support via BSA’s online 
helpdesk. Whilst the trial was running, the BSA was testing a remote support model. 

Mode of delivery 

Teachers support students in developing their own projects. There are no requirements as to how this support is 
given. BSA recommends linking with a science mentor, in or out of school, but this is not a requirement for the 
award. 

Location of the intervention 

There is no constraint as to where and when the intervention can take place. It could take place during class time, 
as a school club, or take the form of a placement. 

Duration and dosage of the intervention 

There are no constraints as to when the intervention takes place. The requirement is for 30 hours of project work. 
BSA does not monitor if the 30 hours of project work are achieved. When assessments are submitted, the BSA 
estimates whether the project work reflects 30 hours of effort. 
 

Tailoring—adaptation of the intervention 

The intervention is adaptable apart from following the core components: 
 

• 30 hours of project work; 
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• a student-led decision-making process; and 

• a report that includes reflection about the findings. 

Strategies to maximise effective implementation 

There is no system in place to monitor whether the project is student-led and whether students are able to carry 
out the required 30 hours of project activity. Documents to support implementation and past projects are available 
on the CREST website. 

Evidence of implementation variability 

Implementation variability is established at the assessment stage. If BSA estimates that one element has not 
been completed, it invites pupils to address the gap and re-submit the project. 

Award process 

A CREST Silver certificate is awarded for projects meeting the BSA requirements. 

How does it work from school perspective? 

The Pupil Profile Form is submitted by the teacher and assessed by the BSA.    
 
Students are supported in undertaking the CREST award by an educator such as a STEM teacher, technician, 

or club leader. These CREST educators support students to choose a project, supervise students through the 

projects, and act as a sounding board for students’ ideas. They also submit students’ work online. 

CREST is flexible in nature, and as such, implementation can vary widely across schools. CREST sessions can 

take place during STEM classes, at lunchtime, as an after-school club, or as a placement outside of school. 

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

lengths of time (typically over one to two terms).  

There is no formal monitoring by the BSA of the time students spend on CREST projects. Completed projects are 

submitted to BSA local coordinators for independent assessment against a set of 15 criteria.3 If few of these 

criteria are met, this is taken as an indication that insufficient time has been spent on the project. If the BSA 

deems elements have not been completed adequately, it invites students to address the gap and re-submit the 

project. 

The CRESTAwards.org website provides CREST Educators with online resources such as student guides, FAQs, 

student profile forms, assessment criteria, and material from the resources library.  

Delivery of CREST during the trial 

CREST was delivered to Year 9s in schools in South East England and London between November 2017 and 

May 2018. While CREST can normally be delivered by any STEM department in the school, for the trial, CREST 

was delivered by the science department in each school. Schools appointed a CREST educator, usually a science 

teacher, who delivered the project-based activities and acted as the main point of contact in the school for the 

evaluation period. Schools had the flexibility to decide how they would deliver CREST (for example, as a whole 

class activity or as a STEM club) and when they would run the programme (during school, after school, lunch 

break, class time, and so forth). Only one CREST club was delivered in each school. The CREST logic model, 

set out in Figure 1, was developed in conjunction with representatives of the BSA at the start of the project. No 

modifications were made during the course of the trial. 

                                                      
3 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 can be found here: 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
http://www.crestawards.org/site-content/uploads/2016/10/CREST_Silver_student_profile.pdf
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Figure 1: CREST Silver Award logic model 

 

Evaluation objectives 

The evaluation investigated the impact and implementation of the intervention. The evaluation aimed to assess 

whether and to what extent participation in CREST Silver improves academic science outcomes for Year 9 

students and improves their transferrable skills. The principal research questions guiding the study were:  

• What is the impact on science attainment of Year 9 students’ participation in the CREST Silver 
programme? 

• How does the impact differ by everFSM eligibility and gender? 

• What are the effects of the programme on intermediate outcomes along the hypothesised causal chain 
such as students’ confidence and aspirations?   

The impact evaluation tested the following primary hypothesis:  

• 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. 

The impact evaluation tested the following secondary hypotheses: 

• 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. 

• Students participating in CREST will have higher science attainment than non-participating students.  

• CREST will have a different (higher or lower) impact on students eligible for free school meals compared 
with those ineligible for free school meals. 

• CREST will have a different (higher or lower) impact on female and male students.  

• CREST will have a different (higher or lower) impact on students depending on whether the programme 
was implemented using a whole-class, after-school, or lunch-time club approach.  

The process study examined how CREST was delivered and explored the key challenges around delivery. In 

addition, it explored perceived benefits of participation among students and staff.  
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The evaluation protocol4 for CREST and the statistical analysis plan (SAP)5 can be found on the Education 

Endowment Foundation’s website. 

Ethics and trial registration 

Schools signed a Memorandum of Understanding (Appendix F) expressing their agreement to take part in the 

trial and all evaluation tasks. Schools that signed the MoU sent letters to parents/carers of students that included 

a form for objecting to data processing. A two-week window for the receipt of any objections from parents/carers 

was observed after which students interested in taking part were asked to complete a pre-intervention survey 

which allowed them to express their interest in taking part. Ethical approval for the evaluation was obtained from 

NatCen’s Research Ethics Committee for the trial, communication methods, materials, and interviews with 

schools. Approval was granted in April 2017. The trial was registered with the ISRCTN (number: 36563952) at 

protocol stage. 

Data protection 

Upon the introduction of the General Data Protection Regulation (GDPR) on 25 May 2018, a privacy notice for 

the evaluation of CREST was introduced. Schools were informed that NatCen would have access to pupil, school, 

and teacher information, recordings of interviews, transcripts, charted data, sample files (including contact 

details), survey responses, and anonymised test results. They were also informed that all responses would be 

anonymised before being analysed and subsequently archived. 

NatCen was the data controller and data processor for this study. A privacy notice was published on the study 

page on NatCen’s website and issued to all schools.6 The privacy notice (see Appendix G) explained the legal 

basis for data collection, provided information on who has access to the data, and information on how the data 

will be used.  

Project team 

The intervention team 

The intervention was developed and delivered by the British Science Association. The team at the British Science 

Association consisted of: 

 

Maria Rossini, Head of Education—overall management;   
Beejal Parek, CREST Projects Manager—managed the project from February 2017 until January 2018;  
Jane Dowden, Education Innovations Manager—managed the project from February 2018 until August 2018; and 
Angus Woodhams, Project Officer—supported from October 2017 until August 2018. 

The evaluation team 

The team at NatCen Social Research carrying out the independent evaluation consisted of: 

 

Fatima Husain and Rakhee Patel, Research Directors. Rakhee Patel was the PI on the study until July 2018. The 
protocol authors were Rakhee Patel, Nico Jabin, and Allison Dunatchik.  
 
Margaret Anderson, Senior Researcher; 
Robert Wishart, Senior Researcher (Analyst); 
Nevena Ilic, Kaushi Attygalle, Phoebe Averill, Molly Mayer, and Loraine Bussard, researchers; and 
Emma Forsyth, research assistant. 
 
The statistical analysis plan was developed by Nico Jabin, Research Director, and Allison Dunatchik, Senior 
Researcher (Analyst). 

                                                      
4https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/CREST_trial_protocol_ammended.
pdf 
5https://educationendowmentfoundation.org.uk/public/files/Projects/Round_10_-_CREST_SAP.pdf 
6 The CREST study page can be found here: http://natcen.ac.uk/taking-part/studies-in-field/evaluation-of-the-crest-silver-
award-programme/ 

http://natcen.ac.uk/taking-part/studies-in-field/evaluation-of-the-crest-silver-award-programme/
http://natcen.ac.uk/taking-part/studies-in-field/evaluation-of-the-crest-silver-award-programme/
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Methods 

Trial design 

Trial type and number of arms Two-armed cluster randomised controlled trial 

Unit of randomisation Schools 

Stratification variable(s)  
(if applicable) 

Percentage of pupils with everFSM status and percentage of pupils 

achieving 5+ A*–C or equivalents in both English and mathematics 

GCSEs in the 2016 academic year. 

Primary outcome 

variable Science attainment 

measure (instrument, 

scale) 
GL’s Progress Test in Science 

Secondary 

outcome(s) 

variable(s) 
Confidence, attitudes to school, self-efficacy in science, future 

aspirations in science 

measure(s) 

(instrument, scale) 

These measures were collected at baseline and follow-up pupil 

surveys. 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). 

 

The evaluation of the CREST Silver Award was a three-level, two-armed, cluster-randomised controlled efficacy 

trial. The randomisation strata (Level 3) were controlled for using fixed effects, whilst School (Level 2) and 

Students (Level 1) were random effects. 

 

Randomisation was carried out independently by NatCen Social Research using Stata in November 2017. 

Schools were chosen as the unit of randomisation as the intervention delivery makes individual level 

randomisation unsuitable. Although teachers identified students they thought met the eligibility criteria for 

participation, students still self-selected to take part in CREST (prior to randomisation). It was anticipated that 

individuals who were allocated to business-as-usual may deviate from their allocation and participate in CREST 

projects that their friends were involved with. Five schools withdrew from the evaluation prior to randomisation 

(reasons unknown). 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 students to carry out a CREST project; and 

• schools in Group 2 (control schools) did not invite interested students, but students received a £10 high-

street voucher instead. 

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

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

groups of high and low measures of the dimension’s scale (based on the median of the schools in the sample). 

Two schools were missing data on average GCSE outcomes and were therefore randomised as a separate 

stratum, resulting in five total strata. 

Students in control schools were expected to continue their participation in STEM classes as if there had been 

no trial. This was clearly communicated in the MOU signed by all schools during recruitment (see Appendix F: 

Memorandum of Understanding). Control schools could offer participation in CREST Silver in the following 

academic year to students in Year 9. 
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Participant selection 

Recruitment of schools 

Schools in England were recruited by the BSA, initially drawing on the population of schools that had previously 

applied to participate in the CREST programme. To be eligible, the proportion of FSM-eligible students in the 

school had to be at least as high as the England average (34%). Eligibility was limited to schools that had not 

participated in CREST Bronze, Silver, or Gold in the academic year prior to the intervention (2016/2017), although 

they may have participated in CREST Discovery7 which introduces project work to students aged 10–14 and 

requires 5+ hours of work. Participating schools could also not be in special measures.8 

During the school recruitment process, schools identified a teacher to lead the CREST programme (the CREST 

educator) with Year 9 students. To participate in the trial, schools also had to agree not to take part in CREST or 

Go4Set (a 10-week STEM project that incorporates CREST) with the same group of students if they were 

assigned to the control condition. Schools were asked to maintain this condition until this group of students 

completed their GCSEs. 

At recruitment, a Memorandum of Understanding (MoU) was signed by the headteacher of the school, the BSA, 

and NatCen. The MoU set out the roles and responsibilities of the three parties and formalised the school’s 

commitment to take part in the trial. 

Recruitment of students 

Recruitment of eligible students was conducted by schools. Each school was required to recruit between 6 and 

35 students. In schools that would deliver CREST as a whole class, the whole class was recruited. In the 

remaining schools, teacher could encourage students to take part, but students still had to express interest by 

completing the pre-intervention online survey. Of the recruited students, 25% had to be eligible for free school 

meals (under the everFSM category). All students signed up by completing an online survey prior to 

randomisation, which also collected baseline data on students’ non-cognitive outcomes. CREST educators were 

invited to complete a short survey which gathered contextual information about the school and student details 

including: 

• Unique Pupil Number (UPN); 

• date of birth; 

• first name, surname; and 

• FSM eligibility.  

Schools and students that had completed the above were included in the trial. Schools in both the control and 

intervention groups were offered £600 (£150 at the start of the project and £450 at the end, on completion of the 

evaluation activities). After randomisation, students in schools assigned to the control group were offered a £10 

high street voucher. 

Self-selection took place prior to randomisation and therefore this does not impact on the internal validity of the 

evaluation. However, the self-selection mechanism in recruiting students to the trial may affect the trial’s external 

validity. Students who self-select, particularly in schools delivering CREST outside of class hours, may have 

greater interest in science or more motivation than peers who did not express an interest. In practice, delivering 

CREST Silver outside of class may result in a similar mechanism of self-selection. The self-selection element to 

recruitment should be considered when considering the generalisability of the trial findings. 

                                                      
7 https://www.crestawards.org/crest-discovery 
8 If a school is judged by OFSED to be in special measures it means the school is failing to provide its students with an 
acceptable standard of education and is not showing the capacity to make the improvements needed. Refer to OFSTED 
(May 2018) Schools inspections: a guide for parents; 
https://researchbriefings.parliament.uk/ResearchBriefing/Summary/SN07091 
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Outcome measures 

The primary outcome was science attainment, measured by GL’s Progress in Science Test.9 The test has 60 

questions covering biology, chemistry, and physics. Although a pupil might undertake their project in biology and 

be assessed on all three science topics, the test was the best fit to test science attainment given the flexibility of 

the intervention. The questions were developed by science subject experts and material was selected and 

adapted by the National Foundation for Education Research (NFER) and additional questions were created. This 

test (PTS 14) has a test re-test reliability (Cronbach’s Alpha) of 0.86, suggesting it is a reliable measure (GL 

Assessment, 2015). It was agreed with the developers at the outset of the trial that this outcome measure was 

the best fit to capture change in the main outcome of interest as listed in the logic model, ‘Improved children’s 

science (STEM) attainment’. The testing took place from 29 May to 6 July 2018 by invigilators who were not 

provided any information on the treatment and control allocation. Most CREST students had not submitted their 

projects before testing took place, though they should have been exposed to the programme over the school 

year. Compliant with the latest EEF guidance (EEF, 2018), the analysis used the ‘raw scores’ from the Progress 

in Science test rather than GL’s age-adjusted scores. The primary analysis used KS2 science (teacher assessed) 

as a baseline measure. 

The evaluation assessed several secondary outcomes: confidence, attitudes to school, self-efficacy in science, 

and future aspirations towards a STEM career. These were measured in the pre- and post-intervention student 

surveys, administered by NatCen, and were preferred by the BSA as they were felt to be the most appropriate 

measure of what CREST wants to achieve. The questions used to assess these outcomes were sourced from 

previous surveys with children of similar ages. These were the National Citizenship Service baseline 

questionnaire (Confidence, Clery and Kotcha, 2012), the Longitudinal Study of Young People in England 

(Attitudes to school, UCL, 2018), the Wellcome Trust Pathways survey (self-efficacy in science and career 

aspirations, Hamlyn et al, 2017). The full question wording is available in Appendix C: Appendix Charts and 

Tables. For each of the secondary analyses, the corresponding measure from the pre-intervention survey is used 

as the baseline with the outcome sourced from the post-intervention survey. 

For the analysis, the responses are aggregated from categorical variables (for example, ‘strongly agree’, ‘agree’, 

‘neither agree nor disagree’, and so on) into continuous variables. Full details on the derivation of these outcome 

measures are described in the methodology section and the distribution of each of the continuous scores are set 

out under impact analysis. 

Sample size 

In the trial protocol, power calculations were estimated using PowerUp! (Dong and Maynard, 2013) to power the 

trial to detect an effect of 0.18 standard deviations based on the following assumptions: 

• an intra-cluster correlation of 0.18, based on the EEF guidelines for maths scores at Key Stage 4 for East 
of England and Inner London; 

• pre-test/post-test correlations of 0.50 at student level (level 1) and 0.20 at school level (level 2), informed 
by Torgeson and Torgeson (2013) and Allen et al. (2018); 

• a type 1 error rate of 0.05 and a type 2 error rate of 0.20; 

• two-tailed significance testing; 

• recruiting 214 schools, allocated to intervention and control groups of equal size; and 

• a harmonic mean of nine children per school. 

In addition to these, school-level attrition rate of 10% and loss-to-follow-up at student level at 10% were assumed. 

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

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

                                                      
9 https://www.gl-assessment.co.uk/products/progress-test-in-science-pts/ 
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school, 185 schools were recruited with an average of 11 students per school taking part. Five schools dropped 

out prior to randomisation. 

As anticipated, there was attrition both at school and student level, reducing the power of the trial, however attrition 

was greater than expected. Attrition was primarily a result of non-completion of endline testing. The full CONSORT 

diagram, detailing the losses and exclusions from the trial, can be found later in this report (Figure 2). The statistical 

power was also affected by a higher intra-cluster correlation (ICC) at analysis stage than was assumed when the 

sample size was initially calculated. Consequently, the trial at analysis stage was powered to detect an MDES of 

0.24 (compared with an MDES at protocol of 0.18), or alternatively, an effect of approximately three months’ 

additional progress (Table 9). 

The sample size calculations for the free school meal subgroup analysis followed similar assumptions to the 

above. Schools agreed (Appendix F: Memorandum of Understanding) that 25% of the students recruited to the 

trial were eligible for free-school meals (FSM_6_P). Subsequently the average cluster size was assumed to be 

two students per school at protocol. On average, three students per school were FSM-eligible. Consequently, the 

trial was powered to an MDES of 0.26 for the FSM subgroup analysis. This is relatively similar to the MDES of 

0.25 estimated at protocol. 

Randomisation 

Randomisation was conducted by a trial analyst who was blind to the identity of the schools. Schools were 

randomised using a block randomisation. There were two block variables, proportion eligible for free school meals 

and GCSE prior attainment, creating four blocks. Two schools were randomised separately because GCSE prior 

attainment data was missing. Each stratum therefore contained the following number of schools: 

Table 2: Randomisation strata 

Prior school GCSE 

attainment 
Proportion of students ever eligible for free school meals 

 Lower than median Higher than median 

Lower than median Stratum 1: 28 schools Stratum 2: 62 schools 

Higher than median Stratum 3: 62 schools Stratum 4: 26 schools 

No prior attainment Stratum 5: 2 schools 

 

Randomisation was conducted using a random number generator in Stata, with a stable seed (ensuring that the 

result would be the same if re-run) established by using a random number from random.org. The full 

randomisation syntax can be found in Appendix D: Randomisation Syntax. 

Statistical analysis 

Primary analysis 

The primary analysis was conducted on an intention-to-treat (ITT) basis, assessing differences in science 

attainment between students allocated to treatment and students allocated to control. The primary outcome, GL’s 

Progress in Science, was therefore the dependent variable in a multilevel model with students nested within 

schools. As specified in the SAP (Jabin and Dunatchik, 2018) and in line with current statistical analysis guidance 

from the EEF (EEF, 2018), the analysis model included an indicator of treatment allocation and prior attainment 
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(KS2 Science Teacher Assessment)10 at level one (student), with a random intercept at level two (schools) and 

the randomisation strata as a fixed-effect at level three:11 

𝑆𝑐𝑖𝑒𝑛𝑐𝑒 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡𝑖𝑗 =  𝛽0 +  𝛽1𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑖𝑗 +  𝛽2𝐼𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑖𝑗 + 𝛾𝑗 +  𝜇𝑗 + 𝑒𝑖𝑗 

 

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

strata at randomisation, µj is the school random effect and 𝑒𝑖𝑗 is the individual error term. The intervention effect 

is estimated by β2. In accordance with the EEF analysis guidance, other covariates were not included in the 

primary analysis model. 

This approach was deemed the most robust way to account for clustering of students within schools at the time 

of writing the SAP. To ensure comparability with other EEF trials, the results presented in this report are Hedges’ 

g effect sizes using the unadjusted variance. These effect sizes were estimated using the esizei command in 

Stata. The intra-cluster correlation is also reported, using the unconditional variance components. The ICC was 

estimated using the post-estimation command estat icc in Stata. 

To carry out sensitivity analysis, the primary analysis model specification was extended to include additional 

covariates: the proportion of SEN students within the school, whether the school was single-sex or mixed, and 

the level of deprivation in the local area of the school (measured by the Indices of Multiple Deprivation, 2015).  

Secondary analysis 

The logic model for the CREST Silver Award indicates that participation in CREST is likely to improve students’ 

non-cognitive outcomes, or ‘soft skills’ such as attitudes to school, student self-efficacy, and student confidence. 

It is also hypothesised that participation in the CREST Silver Award may influence students’ aspirations to pursue 

a career in STEM. These four areas are each assessed as secondary outcomes. 

Student confidence, attitudes, and self-efficacy are continuous measures aggregated from categorical responses 

to survey questions. Each model used the secondary outcome measured from the post-intervention survey as 

the outcome.12 

The secondary outcome scores13 were derived from the aggregation of categorical survey questions. The 

derivation varied slightly to the specification outlined in the SAP. The measure of confidence was derived from 

nine questions, each with five categories for responses (‘very unconfident’, ‘unconfident’, ‘neither confident nor 

unconfident’, ‘confident’, and ‘very confident’). The SAP incorrectly stated that these questions had four categories 

of responses. Hence the measure derived for the analysis in the report has a valid range of 9–45, rather than 9–

36 as specified in the SAP. 

Attitudes were measured using eight questions. The first seven questions have four categories SAP (‘strongly 

agree’, ‘agree’, ‘disagree’, and ‘strongly disagree’) and question eight had three response categories. The valid 

range for the continuous outcome is therefore 8–31. Self-efficacy was assessed using seven questions, each with 

five categories for responses (rather than four as erroneously specified in the SAP)—‘strongly agree’, ‘agree’, 

‘neither agree nor disagree’, ‘disagree’, and ‘strongly disagree’. This measure therefore has a valid range of 7–

35, rather than 7–28. 

                                                      
10 Unlike English and mathematics, science is not assessed through examination at KS2. Whilst teacher assessment is less 
reliable than attainment assessed through exams, teacher assessment was considered preferable to pre-intervention testing 
(due to the burden on schools and students and the implications for the cost of the trial). This data was sourced from the NPD 
and linked to trial records for analysis. 
11 Note that the individual error term was excluded in error from the SAP. 
12 The models also included an equivalent baseline measure (assessed from the same questions administered in the pre-
intervention survey), an indicator of treatment allocation and the randomisation strata as independent variables, and a random 
intercept to account for clustering within schools. 
13 There is no reported evidence about the reliability of this measures, though they have been used in previous studies of 
young people (Clery and Kotcha, 2012; UCL 2018; and Hamlyn et al., 2017). 
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Career aspirations were assessed using a single question with four possible responses (‘very interested’, ‘fairly 

interested’, ‘not very interested’, and ‘not at all interested’). As outlined in the SAP, this was collapsed into a binary 

variable: whether the student was interested in a STEM career (very or fairly interested) or not (not very or not at 

all interested). The variable was collapsed as there was insufficient variance to analyse it as a continuous variable. 

Following EEF guidance, the Relative-Risk Ratio (RRR)14 was estimated using a multilevel logistic regression 

model. The model included independent variables for treatment allocation, career aspirations at baseline, a 

random intercept for schools, and the randomisation strata as a fixed effect. 

Compliance analysis 

Additional analysis assessed whether the CREST Silver Award had an effect on students who complied with the 

programme. The Complier Average Causal Effect (CACE) analysis outlined in the SAP (Jabin and Dunatchik, 

2018) adopted a strict definition of compliance, defined at student level. To be compliant, a student had to submit 

their project to the BSA team and be awarded the CREST Silver award. Failure to submit a project, or a project 

falling below the required standard (therefore, either receiving a CREST Bronze award, or no award) was deemed 

non-compliant. The assumption of one-sided non-compliance was to be tested by cross-referencing the list of 

submitted projects with pupils in the control schools. This did not indicate non-compliance amongst control pupils. 

Consequently, CACE was estimated using the proportion of compliance as outlined in Bloom (2006): 

𝐶𝐴𝐶𝐸 =  
𝐼𝑇𝑇

Pr (𝐶𝑜𝑚𝑝𝑙𝑖𝑒𝑟𝑠)
  

The CACE estimate was produced by dividing the ITT effect size estimate by the proportion of compliers in the 

intervention group. 

However, information from the post-intervention pupil survey on control group activities indicated that four pupils 

participated in ‘CREST’ or ‘CREST Bronze’. This violated the control condition outlined in the MOU and hence 

these pupils could be deemed non-compliant. Additional analysis to account for two-sided non-compliance was 

therefore conducted, though this was not specified in the SAP. This analysis used an instrumental variable (IV) 

two-stage least squares (2SLS) regression (Angrist and Imbens, 1995) as this was considered a more rigorous 

approach than per-protocol or on-treatment analyses (McNamee, 2009; Tillbrook et al., 2014). The IV regression 

was run as a single-level model using cluster-robust standard errors15 (using the ivregress command in Stata). In 

the first stage equation, the outcome was compliance (as measured through the administrative data provided by 

the BSA). This was regressed against all the variables used in the primary analysis16 in a multilevel logistic 

regression. 

𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑖 =  𝛽0 +  𝛽1𝐼𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛 +  𝛽2𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 + 𝜇𝑖   (1) 

Compliance is instrumented by the intervention group indicator and all other covariates included in the stage one 

equation were included in the stage two equation (Angrist and Imbens, 1995). The predicted values from this 

regression were then be included in the second-stage equation as an independent variable. 

𝑆𝑐𝑖𝑒𝑛𝑐𝑒 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡𝑖 =  𝛽0 +  𝛽1𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒  ̂ + 𝛽2𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 + 𝜇𝑖   (2) 

On reflection, it also appeared that this definition may have also been too strict. Gerber and Green (2012, p. 165) 

argue that ‘classifying partially treated as untreated leads to a violation of the exclusion restriction when partial 

treatment affects the outcome’ and it could be argued that submitting a project, even if it did not receive the pass 

mark, should therefore be considered as compliant. Therefore, the IV analysis is also run under the definition of 

                                                      
14 Relative risk ratios are interpreted differently to the effect sizes presented for the other outcomes discussed in this report. 
In this trial, the relative risk ratio indicates the probability of a student in the intervention group aspiring to a STEM career 
relative to the probability of a student in the control group aspiring to a STEM career. An RRR of greater than one would 
indicate that aspiring to a STEM career was more likely if a student participated in CREST, whilst a RRR of less than one 
would indicate that aspiring to a STEM career was less likely if a student participated in CREST. 
15 It is not possible to implement an instrumental variable regression using a multilevel model as the standard errors of the 
second stage equation would be biased. 
16 This includes treatment allocation, prior attainment, the randomisation strata, and a random intercept to account for 
clustering within schools. 
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submitting a project, though this analysis was not pre-specified in the SAP (Jabin and Dunatchik, 2018). As there 

was a substantial variation in the number of submitted projects reported by the BSA data and self-reported by 

pupils in the post-intervention survey, two estimates of the impact under each definition of compliance were 

calculated. As these alternative definitions were not pre-specified in the SAP, they should be treated as 

exploratory analyses only. 

Subgroup analysis 

Two subgroup analyses were conducted assessing if CREST Silver had a differential (higher or lower) impact on 

student attainment for: 

• students eligible for free school meals;17 and 

• girls relative to boys. 

The subgroup analysis model is similar to the primary analysis model with the addition of a binary indicator for 

the subgroup, interacted with the randomisation allocation. If the interaction models indicate a statistically 

significant (95% confidence level) impact, a separate model is estimated for that subgroup. 

Additional analysis 

Analysis was conducted to assess if CREST Silver had a different impact depending on the delivery model (during 

class time or outside of class time). The SAP specified this would be analysed using an interaction term following 

the same approach as the other subgroup analyses. However, as the delivery approach could not vary in the 

control group (as there was no intervention in these schools), this could not be analysed using an interaction term. 

Therefore, the analysis estimates effect sizes for delivery in class or as a club, using separate models but the 

same control group. 

In addition, a multilevel logistic regression model was used to assess if there were patterns of missing data. This 

included all the available data to predict missing values in the outcome. The model included treatment allocation, 

randomisation strata, everFSM, gender, KS2 science (teacher assessed), IMD Rank (school), IDACI Rank 

(school), proportion of SEN pupils (school), school single sex or gendered, whether the school is religious, 

urban/rural, number of full-time equivalent students at the school, proportion White British students (school), and 

proportion of students whose first language is not English. If significant predictors of missing values were found 

a multiple imputation model would have been estimated as a sensitivity analysis. 

Implementation and process evaluation  

The implementation and process evaluation (IPE) was designed to explore how the CREST Silver award scheme 

was delivered, including the barriers and facilitators to delivery and student engagement with support. It aimed to 

explore implementation models in treatment schools and describe ‘business as usual’ in control schools. The 

main research questions for the IPE, as reported in the protocol, were: 

• What are the effects of the programme on hypothesised intermediate outcomes along the causal chain 
such as pupils’ confidence and aspirations? 

• How is the programme delivered, and what are the key challenges in the delivery of the programme?  

• What is the per-pupil cost of the CREST Silver Award programme? 

 

The key dimensions of implementation that the IPE assessed were fidelity, dosage, quality, reach, 

responsiveness, usual practice, and adaptation. As such, to fully explore implementation the following research 

questions were also included: 

• How is the intervention delivered and what factors influence delivery as intended (fidelity, quality)? 

• What types of adaptation were made by schools (adaptation)?  

                                                      
17 In line with EEF guidance, the analysis used everFSM_6_P. In cases where this data was missing in the NPD data, this 
was recoded using data collected by NatCen (with the same definition). 
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• What more generally are the barriers and necessary conditions for success (quality)? 

• What is teachers’ level of engagement with available external support and guidance (responsiveness)? 

• What were the self-reported benefits of taking part in the intervention (perceived outcomes)? 

• What constitutes ‘Business as Usual’ in the control group (usual practice)? 

 

The logic model for the CREST Silver Award indicates that participation in CREST is likely to improve students’ 

non-cognitive outcomes, or “soft skills” such as attitudes to school, student self-efficacy and student confidence. 

It was also hypothesised that participation in the CREST Silver Award may influence students’ aspirations to 

pursue a career in STEM. Each of these four outcomes were assessed as secondary analyses in the impact 

evaluation section and not as part of the IPE. 

The process evaluation was designed as a mixed methods study. Fieldwork was carried out between September 

2017 and June 2018 and included data collection methods set out in the Table 3 and explained below. 

Table 3: Research questions mapped to methods 

 

School surveys   

Prior to randomisation, CREST educators, as representatives of the school, completed an online survey. The 

purpose of the survey was to gather contextual information on the school, such as the types of extracurricular 

STEM activities the school plans to offer in the next two academic years, information on STEM activities in the 

past year, and the reasons for the school’s interest in joining the scheme. 

At the end of the intervention delivery, a follow up survey was conducted with the CREST educators in treatment 

schools only. The post-intervention school survey was answered by a single CREST educator for each school. 

The survey gathered information on the delivery model, any adaptations made, and the number of hours of project 

work undertaken by students to determine whether the 30 hours criterion had been met. The number of hours of 

project work reported by CREST educators was gathered throughout the course of the year as part of their routine 

data gathering. It was not stipulated how this information should be collected, nor was it possible to verify this 

data. Its other main purpose was to collect cost information from all intervention schools (refer to Cost section 

below). 
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An end of trial, a survey was also conducted with control schools to understand ‘business as usual’. The survey 

gathered information on the types of extracurricular STEM activities control schools had delivered throughout the 

academic year. 

Student surveys 

Pre-randomisation, all students selected by schools to take part in the trial were invited to complete an online 

survey to gather baseline data on students’ non-cognitive outcomes such as self-efficacy, attitudes to school, 

career aspirations, and reasons for taking part in CREST Silver. It also gathered contextual information on STEM-

related extra-curricular activities that students had taken part in or could do in Year 9. The CREST educator was 

asked to distribute the letters with a link to the survey to students and give them time to complete the survey in 

school. 

A follow up online survey was issued at the end of the trial on the same day as endline testing, administered by 

NatCen invigilators. In addition to the questions on the non-cognitive outcomes, this survey included questions 

on students’ views and experiences of the CREST Silver Award.  

In total, 2,775 students completed the pre-intervention survey and 2,257 completed the post-intervention survey.   

Case studies with treatment schools 

To build a broader understanding of programme implementation and variation in delivery, school-based case 

studies were conducted. Table 4 provides a detailed description of the case study data collection methods which 

were replicated in each case study school. 

 

Table 4: Case study data collection methods 

Method Respondent 

Number of 

interviews/focus 

groups 

When 

fieldwork 

took place 

Length Purpose 

Start of trial 

telephone 

interviews 

Crest educator (one per 

school) 
10 interviews 

December 

2018–

January 

2019 

30 

mins To gather information on school 

context, resource requirements, 

delivery expectations, and the 

expected benefits of programme 

participation. Head of science/head of 

KS4 (one per school) 
10 interviews 

December 

2018–

January 

2019 

30 

mins 

Follow up 

face-to-face 

interviews 

Crest educator (one per 

school) 
10 interviews 

June–

August 

2019 

45 

mins 

To gain up-to-date contextual 
information, gather information on the 
perceived benefits of programme 
participation, as well as 
implementation fidelity and key 
delivery challenges and successes. 

Student 

focus 

groups 

One discussion (5–6 

students) per school 

9 group 

discussions18 

June–

August 

2019 

45 

mins 

To gather information on students’ 
experiences of the programme and 
the perceived benefits of taking part. 

                                                      

18 One of the case study schools opted out of the trial after agreeing to be a case study school and taking part in 
the start-of-trial telephone interviews. However, it agreed to stay in the evaluation and do the follow-up interview. 
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The sampling criteria for case studies ensured the inclusion of a combination of schools with above average FSM 

student proportions and schools that did and did not provide STEM extra-curricular activities in the year preceding 

the trial. Schools were categorised as ‘above average’ if they had between 15–29% of EverFSM (Pupil Premium) 

students and ‘high’ if they had 30% or above EverFSM (Pupil Premium) students. All schools in the treatment 

group with high and above average proportions of FSM students were invited to express their interest in being a 

case study school. The first ten schools that met the sampling criteria and where both a CREST educator and the 

head of science/head of Key Stage 4 were recruited were included as a case study school. Table 5 provides a 

breakdown of the target and achieved samples for case studies with treatment schools.  

Table 5: Target and achieved sample for school case studies 

Criteria Target sample Achieved sample 

High FSM and STEM activity—yes to both 3 3 

High FSM and STEM activity—no to both 3 3 

Above average FSM and STEM activities—yes to both 2 2 

Above average FSM and STEM activity-no to both 2 2 

Total 10 10 

Interviews with the head of science or head of Key Stage 4 at control schools 

Towards the end of the trial, telephone interviews with the head of science or head of Key Stage 4 in six control 

schools were conducted. The purpose of these interviews was to develop an understanding of business as usual 

in relation to STEM subjects in Year 9, with the sampling criteria the same as those used for case study schools.  

 

All control schools meeting the sampling criteria were sent an email inviting them to take part in an interview. The 

first five that agreed to take part were recruited, however, a sixth interview was conducted to meet our target for 

each criterion. These telephone interviews lasted approximately 30 minutes each. 

Table 6: Target sample and achieved sample for interviews with control schools 

Criteria 
 

Target sample Achieved sample 

High FSM and STEM activity—yes  2 3 

High FSM and STEM activity—no  1 1 

Above average FSM and STEM activities—yes 1 1 

Above average FSM and STEM activities—no  1 1 

Total 5 6 

 

Conduct of interviews  

The content of each interview was based on a topic guide to ensure systematic coverage of key themes that 

addressed the IPE research questions. This included exploring early implementation, ongoing delivery, fidelity, 

                                                      
The topic guide was altered to suit the opt-out status of the school. As the school did not deliver CREST, a pupil 
discussion was not carried out with this school.  
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perceived benefits, and sustainability at different timepoints throughout the academic year. An example topic 

guide can be found in the Appendix H. It was intended to be flexible and interactive, allowing issues of relevance 

to be covered through detailed follow-up questioning. Separate topic guides were produced for participants from 

control and treatment schools.  

Interviews were digitally recorded and professionally transcribed. Framework, a systematic approach to 

qualitative data management and analysis developed by NatCen, was used to chart (collate and summarise) and 

analyse transcribed data. Charting in Framework involves sorting and synthesising data by theme and case 

thereby helping to understand and extract patterns in the data. In this project, qualitative research and data 

analysis used an inductive-deductive approach which began with specific observations and measures, and then 

moved to detecting themes and patterns in the data that might lead to general conclusions. The deductive 

elements were pre-fieldwork, when thematic topic guides were developed, and during final synthesis analysis. 

Anonymised quotes using unique identifiers were selected to illustrate key points and included throughout the 

IPE section. All participants were assured that interview discussions would remain confidential and would be 

treated in accordance with the Data Protection Act. Interviews conducted after 25 May 2018 were done in 

accordance the General Data Protection Regulation (GDPR).  

SPSS was used to analyse survey data and syntax files were used to ensure a record was kept of how analyses 

were conducted. Triangulation of data from across all phases of research was conducted by theme and by school 

using the Framework approach and cross-referenced with data collected in the pre- and post-intervention surveys. 

Analysis of project marks 

BSA collected information on whether or not schools submitted projects on behalf of students. This data was 

analysed to inform the assessment of fidelity and responsiveness as part of the compliance analysis. In addition, 

analysis of the proportion of the Award criteria that was met in submitted projects was carried out to assess the 

quality of the delivery of the intervention in treatment schools. 

Costs  

NatCen provided a template for CREST educators to log information on direct costs incurred and staff time spent 

on the intervention on a monthly basis over the course of the academic year (see Appendix I: CREST Activity 

Record). The end-of-year school survey was used to collect cost information from all intervention schools. The 

total cost per student was calculated based on the following information:  

• direct costs, including any equipment the schools purchased to support CREST projects, printing and 

photocopying costs, travel, and subsistence; and 

• indirect costs, such as the time spent by the CREST educator and other staff to prepare and plan for 

CREST sessions, supporting and supervising students. 

Schools also paid a per-student fee to BSA to take part in CREST. Information related to this fee payment and 

the operational services covered by this fee were collected directly from the BSA.  
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Timeline 

Table 7: Timeline 

Date Activity 

December 2016–May 2017 Schools recruitment 

June–July 2017 Information sharing with parents  

September–October 2017 Pre-intervention data collection 

November 2017 Randomisation 

November 2017 Intervention delivery 

December 2017–February 2018 Qualitative—early stage interviews with school staff 

May 2018 End of intervention delivery 

May–July 2018 Post-intervention data collection 

September 2018–June 2019 Analysis and reporting 

January–March 2021 Obtain GCSE results from NPD and repeat analysis 
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Impact evaluation 

Participant flow including losses and exclusions 

The flow of participants is detailed in Figure 2. Of the original 218 schools that were approached, 185 schools 

agreed to participate in the trial and met the eligibility criteria. Five schools dropped out prior to randomisation. 

The remaining 180 schools were randomly allocated to the intervention and control groups using a block stratified 

randomisation, as described in the previous section. At randomisation, 1,398 students were allocated to the 

intervention and 1,413 to control. It later emerged that one of the students in the control group had a duplicated 

record and therefore the actual number of students randomised to control was 1,412, meaning the total number 

of students in the trial was 2,810. 
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Figure 2: CONSORT diagram 
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Attrition 

Attrition from follow-up testing 

This trial suffered most of the attrition when conducting outcome testing. Of the 1,398 students allocated to the 

intervention, 1,067 completed testing (attrition of 23.7%). The control group suffered attrition of 11.8% from 

outcome testing;19 1,245 of the 1,412 students allocated to the control group completed follow-up testing. 

To mitigate attrition from follow-up testing, ‘mop-up testing’ was conducted in schools after the initial testing 

period. In total, 26 mop-up testing sessions were scheduled. However, several schools did not respond to 

communications from the evaluators or declined to undertake testing citing that staff and pupils were too busy 

with end of year tests. 

Attrition at analysis 

Further attrition occurred at analysis for two reasons: a small number of student records in the trial data could not 

be linked to the NPD (n = 10 for the intervention group, n = 5 for the control group); in addition, some NPD records 

did not contain the required baseline attainment data, KS2 science attainment (n = 31 for intervention group, 57 

for the control group). 

Total attrition 

In total, student level attrition for the trial was 21.4% and there is statistically significant differential attrition 

between trial arms.20 The attrition in the intervention group between randomisation and the primary analysis model 

was 26.6%, compared with 16.2% in the control group. This differential attrition could introduce bias into the effect 

estimates and should be considered when assessing the security of the trial findings. 

Pupil and school characteristics 

The balance of baseline characteristics for the intervention and control groups is illustrated in Table 8. Overall the 

two groups were relatively balanced on the observed characteristics. At school level, there were no imbalances 

on the observed characteristics. 

Table 8: Baseline comparison 

School level (categorical) 

Intervention group Control group 

n/N (missing) Count (%) n/N (missing) Count (%) 

School sex 
   Single sex 
   Mixed 

 
12/89 (1) 
77/89 (1) 

 
12 (13.5%) 
77 (86.5%) 

 
†/† (2) 
†/† (2) 

 
† (†%) 
† (†%) 

School level (continuous) n (missing) Mean n (missing) Mean 

Proportion of SEN 
students 

89 (1) 11.0 88 (2) 11.0 

Index of Multiple 
Deprivation (2015) 

89 (1) 15,771 88 (2) 15,815 

Number of participating 
students 

90 (0) 15.5 90 (0) 15.7 

Student level (categorical) n/N (missing) Count (%) n/N (missing) Count (%) 

Eligible for FSM 478/1397 (1) 34.2 528/1410 (2) 45.3 

Gender** 
   Boys 
   Girls 

 
710/1347 (51) 
637/1347 (51) 

 
52.7 
47.3 

 
609/1345 (67) 
736/1345 (67) 

 
45.3 
54.7 

                                                      
19 Statistically significant difference between the intervention and control groups: T-statistic, -8.32; P-Value: 0.000. 
20 T-statistic, -6.76; P-Value: 0.000. 



CREST Silver 

Evaluation Report 

 

27 
 

Student level (categorical) n/N (missing) Mean n/N (missing) Mean 

KS2 science attainment 1345/1398 (53) 4.5 1344/1412 (68) 4.5 

* and ** indicates statistically significant differences at the 5% and 1% level respectively. 
† indicates that numbers have been supressed21 to prevent statistical disclosure as required by the Department for 
Education (NPD data owner) and the Office for National Statistics (data access provider).22 

At randomisation there was a slightly higher proportion of boys allocated to the intervention (52.7%) than control 

(45.3%). There are no differences in prior attainment (KS2 Science attainment, teacher assessed). 

Outcomes and analysis 

Table 9 outlines the power calculations at protocol, randomisation, and analysis. The trial was powered to achieve 

an MDES for the final analysis of 0.20. To take account of anticipated attrition, for example, because of students 

moving schools, the initial power calculations included a larger number of students and schools, giving an MDES 

of 0.18 at protocol stage. In total, 218 schools were approached. Of these, 180 schools were randomised. This 

was less than the recruitment target of 214 schools, but some of the loss in power was mitigated by a larger 

number of students recruited in schools than was anticipated at protocol. Consequently, the MDES at 

randomisation was 0.19. 

At analysis stage, the attrition resulted in a smaller sample of schools (164) and students (2,209) than at 

randomisation, though the total number of students at analysis exceeded the expectations of the power 

calculations conducted at protocol stage. However, the intra-cluster correlation (ICC) was much higher than 

expected. At protocol and randomisation, the ICC was assumed to be 0.18, based on EEF guidance. However, 

the true ICC was 0.38, more than double what was anticipated at protocol. 

It is not possible to prove the cause of such high clustering in this trial, but it is possible that the self-selection 

element of recruitment to the trial results in students in the trial being more similar on unobserved characteristics 

than would ordinarily be the case. Hypothetically, this could include motivation to take part, encouragement from 

parents/teachers, or students agreeing to participate in CREST projects with their friends. The MDES of the 

primary analysis is therefore 0.24. 

The power calculations for the FSM subgroup analysis has an MDES of 0.27 at analysis, slightly higher than the 

estimated MDES at protocol of 0.25. Despite the ICC being higher than assumed at protocol and the number of 

schools recruited being less than targeted, the proportion of students eligible for free school meals 

(EVERFSM_6_P) was higher than expected. 

Table 9: 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 0.24 0.27 

Pre-test/post-test 
correlations 

level 1 (student) 0.50 0.50 0.50 0.50 0.54 0.54 

level 2 (school) 0.20 0.20 0.20 0.20 0.30 0.30 

Intracluster 
correlations 
(ICCs) 

level 2 (school) 0.18 0.18 0.18 0.18 0.38 0.38 

                                                      
21 The suppression rule was to ensure no cell with a count of less than ten individuals or schools was reported (as per DfE/ 
ONS suppression rules at the time the analysis was completed). 
22 This work was produced using statistical data from ONS. The use of the ONS statistical data in this work does not imply the 
endorsement of the ONS in relation to the interpretation or analysis of the statistical data. This work uses research datasets 
which may not exactly reproduce National Statistics aggregates. 
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Alpha 0.05 0.05 0.05 0.05 0.05 0.05 

Power 0.80 0.80 0.80 0.80 0.80 0.80 

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

Average cluster size 9 2 11 3 9 3 

Number of 
schools 

intervention 107 107 90 90 78 78 

control 107 107 90 90 86 86 

total 214 214 180 180 164 164 

Number of 
students 

intervention 920 230 1398 348 1026 363 

control 920 230 1413 347 1183 455 

total 1840 460 281123 695 2209 818 

Primary analysis 

Figure 3 illustrates the distribution of the raw scores in the randomised sample. The raw scores of GL’s Progress 

Test in Science have a possible range of 0–60, with an actual range of 8–59. Both intervention and control scores 

can be described as having a slight negative skew, though there is no indication of floor or ceiling effects. The 

distribution of the age-adjusted scores which are not analysed in this report and the distribution of the baseline 

measure, KS2 science attainment (teacher assessed) are available in Appendix C: Appendix Charts and Tables. 

Figure 3: Distribution of GL Progress in Science—raw scores 

 

Base: Intervention, 1,067; Control: 1,244. 

                                                      
23 The power calculations at randomisation for the SAP, before the duplicate record in the control group was discovered. The 
actual number of students at randomisation was in total 2,810, with 1,412 of these allocated to the control group. 
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The primary analysis estimates the intention-to-treat (ITT) effect size, controlling for prior attainment and the strata 

at randomisation.24 The difference in the raw means and the Hedges’ g effect size are presented in  

Table 10. There are no significant differences in the outcome, GL’s Progress in Science, between students 

allocated to the intervention and students allocated to control. The effect size, -0.01, indicates that the program 

had no effect (0 months’ progress) on students who participated in the CREST Silver award. 

The full parameters of the effect size calculation can be found in Appendix C: Appendix Charts and Tables. The 

confidence intervals were determined using the unadjusted variance,25 as specified in the EEF guidance. 

The analysis yielded an Intra-Cluster Correlation (ICC) of 0.38, indicating relatively high levels of clustering of 

students within schools. As previously discussed, it is possible that the observed high level of clustering is a 

consequence of the self-selection element of recruitment to the trial, though this hypothesis cannot be tested. 

Table 10: 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 

GL’s 
Progress in 
Science  

1,067 (331) 
41.7 

(41.1, 42.2) 
1,244 (168) 

42.1 
(41.6, 
42.6) 

2209 
(1,026; 1,183) 

-0.01 
(-0.22, 0.19) 

0.865 

The statistical analysis plan outlined a sensitivity analysis of the primary outcome using the same approach as 

the primary analysis, but including additional covariates. As outlined above, this analysis incorporates the 

following additional covariates: the proportion of SEN students in the school, whether the school is single-sex or 

mixed, and the level of deprivation in the school’s local area. The results of this analysis are presented in Table 11. 

The analysis was conducted using complete cases and as a consequence of missing data on some of the 

additional covariates, a small number of students were excluded from the analysis (n = 33). 

Table 11: Sensitivity 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 

GL’s 
Progress in 
Science  

1,067 
(331) 

41.7 
(41.1, 42.2) 

1,244 (168) 
42.1 

(41.6, 
42.6) 

2175 (1018, 2175) 
-0.03 

(-0.23; 0.18) 
0.747 

The sensitivity analysis indicates that the CREST Silver Award had no effect on science attainment (0 months 

progress). This result is consistent with the primary analysis. The full parameters of the sensitivity analysis can 

be found in Appendix C: Appendix Charts and Tables. Clustering of students within schools remains high in the 

sensitivity analysis, with an ICC of 0.38. 

The statistical analysis plan indicated that 10% student attrition was expected, and this would result in missing 

outcome data if attrition occurred prior to follow-up testing. As attrition was higher than expected (21.4%), it is 

important to establish whether there were patterns to the missing data. To explore this, multilevel logistic 

regression analysis was undertaken, using loss-to-follow up as a binary outcome measure and controlling for 

available characteristics26. No patterns of missing data could be established. The only significant predictor was 

                                                      
24 The five randomisation strata are discussed in the Randomisation section of the Methods chapter. 
25 The unadjusted variance was calculated using separate multilevel models for treatment and control. The model contained 
no independent variables and a random intercept for schools. 
26 The full list of independent variables in the model were: treatment allocation, randomisation strata, everFSM, gender, KS2 
science (teacher assessed), IMD Rank (school), IDACI Rank (school), proportion SEN (school), school sex, whether the 
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treatment allocation, which was expected given the differential attrition highlighted in the CONSORT diagram 

(Figure 2). As allocation is predictive of loss to follow-up, the data can be described as Missing Not at Random 

(MNAR) and this should be considered when assessing the robustness of the results of the primary analysis. The 

model did not have sufficient predictive power for multiple imputation to be robustly implemented (R-squared of 

less than 0.05). 

Secondary analysis 

The logic model for the CREST Silver Award indicates that participation in CREST is likely to improve students’ 

non-cognitive outcomes, or ‘soft skills’ such as attitudes to school, student self-efficacy, and student confidence. 

It was also hypothesised that participation in the CREST Silver Award may influence students’ aspirations to 

pursue a career in STEM. Each of these four outcomes were assessed as secondary analyses. 

Each outcome was measured in the pre-intervention and post-intervention surveys. The analysis model therefore 

used a similar specification to the primary analysis. Each outcome is regressed in a multilevel regression against 

the pre-intervention measure, allocation, and the randomisation strata, with a random effect for the school 

variance. The continuous outcomes (confidence, attitudes, and self-efficacy) are presented as Hedges’ g effect 

sizes. Students’ career aspirations were measured using a binary outcome and hence are presented as a relative 

risk ratio (RRR) as specified in the EEF Analysis Guidance (EEF, 2018). 

Due to survey and item non-response at both baseline and follow-up, the level of missing data is higher for the 

secondary outcomes relative to the primary outcome analysis. The respective sample sizes are clearly illustrated 

alongside each of the effect size estimates. Full details about the derivation of the scores is detailed in the 

Statistical analysis section of the Methods chapter. 

The distribution of scores for each of the continuous secondary outcomes (confidence, attitudes to school and 

self-efficacy) are available in Appendix C: Appendix Charts and Tables. All three outcome measures are 

approximately normally distributed for both the intervention and control groups, with no indication of floor or ceiling 

effects. Table 12 illustrates the estimated ITT effect sizes of allocation to participate in CREST Silver on these 

secondary outcomes. 

Table 12: Analysis of secondary outcomes 

 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 

Student 
Confidence 

1,033 
(365) 

33.2 
(32.9, 33.5) 

1,213 
(199) 

32.9 
(32.6, 
33.2) 

1984 
(917, 1067) 

0.12 
(-0.01, 0.24) 

0.092 

Student 
Attitudes 

533 
(865) 

24.4 
(24.1, 24.7) 

658 
(754) 

24.6 
(24.3, 
24.9) 

813 
(365, 448) 

0.10 
(-0.05, 0.24) 

0.252 

Student Self-
Efficacy 

1,023 
(375) 

24.0 
(23.9, 24.2) 

1,206 
(206) 

24.1 
(23.9, 
24.2) 

1970 
(908, 1062) 

0.01 
(-0.12, 0.14) 

0.945 

The results presented in Table 12 indicate that the CREST Silver Award had no statistically significant impact on 

non-cognitive outcomes or ‘soft skills’ such as confidence, attitudes to school, and self-efficacy in science. Whilst 

the null hypothesis cannot be rejected, the effect sizes for confidence (0.12) may indicate that CREST Silver had 

a positive impact. Similarly, the effect size for attitudes (0.10) may indicate a positive impact, though this analysis 

is underpowered and potentially less robust as the sample size is much smaller (as a consequence of survey and 

item non-response). 

                                                      
school is religious, urban/rural, number of full-time equivalent students at the school, proportion White British students (school), 
and proportion of students whose first language is not English 
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The ICCs of 0.04, 0.03, and 0.06 for confidence, attitudes to school, and self-efficacy in science respectively 

indicates that within-school clustering of these outcomes was relatively low. 

The logic model also indicated that participating in CREST Silver may influence students’ aspirations towards a 

career in STEM. This was measured using a single item on the pre- and post-intervention student surveys with 

four possible responses (‘very interested’, ‘fairly interested’, ‘not very interested’, and ‘not at all interested’). This 

was then collapsed into a binary outcome indicating if the individual was interested (very or fairly interested) or 

uninterested (not very or not at all interested) in a STEM career. The variable was collapsed as with four 

categories there was insufficient variance to treat it as a continuous variable. As the outcome was binary, the 

impact is estimated as a RRR in Table 13. The statistics for this calculation are available in Appendix Table 2. 

Table 13: Secondary analysis of students' career aspirations 

 Raw proportions Effect size 

 Intervention group Control group   

Outcome n (missing) 
Proportion % 

(95% CI) 
n 

(missing) 

Proportion 
% 

(95% CI) 

n in model  
(intervention; control) 

RRR  
(95% CI) 

p-value 

Student 
Aspires 
to career 
in STEM 

1,022 
(376) 

74.7 
(72.0, 77.3) 

1,208 
(204) 

73.8 
(71.3, 76.2) 

1981 
(912, 1069) 

1.03 
(0.96, 1.09) 

0.367 

 

The relative risk ratio indicates that CREST Silver did not have an impact on the likelihood a student would aspire 

to a career in a science, technology, engineering or maths. The level of clustering for this outcome was also low, 

with an ICC 0.04. 

Compliance analysis 

The effect size estimates presented throughout this report have been analysed as ‘intention-to-treat’. However, 

allocation to the intervention is not the same as active participation in the CREST Silver Award. To assess whether 

CREST Silver has an impact on science attainment for those who participate, a complier average causal effect 

(CACE) was estimated. 

To be deemed compliant, a student had to receive the CREST Silver Award, achieved by submitting a project 

report and scoring 11 or more points (out of 15 criteria related to the scientific process and including evidence 

that the project has been planned, delivered, and interpreted appropriately). If the first submission did not score 

high enough to be granted the Silver Award, students had the chance to re-submit. Students who re-submitted 

their project and were subsequently awarded CREST Silver were considered compliant. Using this definition 

meant that students who actively participated in the programme but submitted a project that did not score highly 

enough to be awarded CREST Silver were excluded from the analysis. 

The assumption of one-sided non-compliance was tested by cross-referencing the BSA data with the list of pupils 

allocated to control. This did not indicate that control pupils violated their allocation. Therefore, an estimate 

adjusting the ITT estimate by the proportion of compliers (Bloom, 2006) was produced. 

However, information from the post-intervention pupil survey indicated four pupils allocated to the control 

condition had accessed ‘CREST’ or ‘CREST Bronze’ in the previous 12 months. This violated the control condition 

outlined in the MOU and therefore these pupils were considered non-compliant. To account for this in analysis, 

an instrumental-variable (IV) regression model was implemented. This model was run on a single level with 

cluster-robust standard errors. 

The compliance analysis has been extended from that specified in the SAP, though the definition used in the SAP 

is still used in the first of the compliance analyses. The original definition, submitting a passing project, used BSA 

data on project submissions; 399 students submitted a CREST project to the BSA, however, not all records could 
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be matched with students participating in the trial.27 This means that between 22% and 29% of students allocated 

to the intervention submitted a project to BSA—if all unmatched pupils are considered to have (a) submitted a 

project or (b) not submitted a project. Of these 399 students, 176 (44%) were awarded CREST Silver. Assuming 

that students with no matched record were non-compliant, 134 of 1,398 (10%) of students allocated to the 

intervention were awarded CREST Silver. This is a low proportion of participants and may explain, in part, the 

null result of the primary analysis. However, it is also likely, in part, to be a low proportion because of issues 

around the data quality. 

An alternative definition of compliance (as described in the Statistical analysis section)—submission of a CREST 

project—indicates slightly higher, though still relatively low, proportions of compliance (22%). However, this 

contrasted with the post-intervention pupil survey, which indicated that a much larger proportion submitted a 

CREST project and reinforced the concerns around data quality. 

This contrasts with the post-intervention pupil survey. Pupils allocated to the intervention were asked: 

• Did you take part in the CREST Silver Award Programme this academic year 2017/2018? Please select 
‘yes’ even if you did not finish your project. 

• Did you submit your CREST Silver Award project? 

This student-led reporting has the limitation that we cannot confirm whether the project was submitted to BSA 
and, if it was not, the reasons behind this decision, such as the project failing to meet required standards. Table 
14 indicates the responses to these post-intervention surveys and how this compared with the BSA data that 
was linked to the trial data. 

Table 14: Different measures of compliance 

 Full sample Analysis sample 

Allocated to the intervention 1,398 1,026 

Sent the post-intervention pupil survey 1,365 n/a 

Completed the post-intervention pupil survey and linked to 

trial data 
1,037 1,026 

‘Did you submit your CREST Silver Award Project?’—yes 

(submitted to CREST educator, subsequently submitted to 

BSA) 

522/1,037 (51%) 511/1026 (50%) 

Submitted project (BSA data) and linked to trial data 303/1,398 (22%) 275/1026 (27%) 

Awarded CREST Silver (BSA data) 134/1,398 (10%) 123/1026 (12%) 

 

The disparity between data sources suggests the low proportion of compliance relating to the first definition may 

have been a consequence of both the strict definition and issues with data quality. The process evaluation 

indicates that both CREST educators and students found that they had little time to work on CREST alongside 

other commitments such as preparing for GCSEs and this may be one possible explanation for the proportion of 

                                                      
27 In total, 303 of 399 records (75.9%) were successfully matched to the trial data. There were two possible reasons for records 
not matching: (1) the student may have participated in the intervention, but not in the trial and/or (2) the students participated 
in the intervention and the trial but could not be linked. If the first is true, this has no consequences for the analysis, but if the 
second is true it could potentially lead to an underestimate of the proportion of compliant students and hence an overestimate 
of the Complier Average Causal Effect. The main cause of the low level of matching is that the only information on which 
students could be linked was first name, surname, and school. 
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submitted projects being so low. The definition could also be considered strict as even under ideal conditions it is 

unlikely that all students would both submit a project and be awarded CREST Silver. 

Consequently, the additional estimates from the IV regression models use three definitions, the latter two being 

exploratory analyses only: 

• submitting a project to BSA that passed the criteria for the CREST Silver Award; 

• submitting a project to BSA, regardless of whether it passed (from BSA data); and 

• submitting a project, regardless of whether it passed (post-intervention pupil survey). 

The estimates from the four analyses (as specified in the SAP and the three IV analyses) are presented in Table 

15. 

Table 15: Compliance estimates 

Compliance definition 
n in model  

(intervention; control) 

Hedges g  

(95% CI) 
p-value 

Submitted a project passing 

the CREST Silver Award 

criteria (BSA data, one-sided 

non-compliance) 

2209 

(1026, 1183) 

-0.12 

(-0.32, 0.08) 
0.859 

Submitted a project passing 

the CREST Silver Award 

criteria (BSA data, two-sided 

non-compliance) 

2209 

(1026, 1183) 

0.01 

(-0.19, 0.21) 
0.877 

Submitted a project (BSA 

data, two-sided non-

compliance) 

2209 

(1026, 1183) 

0.01 

(-0.19, 0.22) 
0.877 

Submitted a project (survey 

data, two-sided non-

compliance) 

2209 

(1026, 1183) 

0.02 

(-0.18, 0.22) 
0.877 

 

Table 15 illustrates the CACE effect size estimates, indicating the impact of the CREST Silver Award on science 

attainment for those who successfully participated in the programme. Notably, the point estimate produced under 

the assumption of one-sided non-compliance is significantly lower than the IV estimates.28 The IV analysis 

consistently indicates that students allocated to the intervention who complied with their allocation did not make 

any additional progress in science than those who did not. 

Subgroup analyses 

The SAP proposed two subgroup analyses to determine if CREST Silver had a differential effect on science 

attainment for: 

• students who have ever been eligible for Free School Meals (EVERFSM_6_P); and  

                                                      
28 Note that the mathematical consequences of the Bloom (2006) adjustment mean that, had the ITT estimate been positive 
rather than negative, the CACE estimate would indicate a positive impact as a consequence of being divided by the proportion. 
This should be considered when interpreting this estimate. 
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• male and female students. 

These analyses use interaction terms to assess the impact of CREST Silver Award on the two subgroups of 

interest. This trial was powered to detect effects for the primary analysis and therefore the results of the subgroup 

analysis should be treated as indicative.29 

The subgroup analyses include all pupils and are carried out on an intention-to-treat basis, that is, not accounting 

for whether pupils participated in the intervention. 

Table 16: Subgroup analyses30 

 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 

GL’s 
Progress in 
Science 
(FSM)  

363 (1) 
40.5 

(39.5, 41.5) 
455 (2) 

41.1 
(40.2, 41.9) 

818 
(363, 455) 

0.00 
(-0.20, 0.20) 

0.956 

GL’s 
Progress in 
Science  
(gender) 

472 (51) 
41.5 

(40.7, 42.4) 
662 (67) 

42.4 
(41.7, 43.0) 

1,133 
(471, 662) 

0.03 
(-0.19, 0.26) 

0.679 

The estimates in Table 16 suggest that participation in CREST did not have a differential impact on progress in 

science for FSM students relative to their peers, or for girls relative to boys. 

Additional analysis—delivery model 

CREST Silver could be delivered in schools either in class time or in a club format (either after school or during 

lunch break). It was hypothesised in the SAP that the impact of the programme could vary with the method of 

delivery. As the method of delivery only applies to the intervention group it is not possible to analyse this with the 

same approach as the subgroup analysis (interaction effects). Therefore, two effect sizes, one for each delivery 

approach, are presented in Table 17.31 

Table 17: Additional analysis of CREST delivery mode 

 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 

GL’s 
Progress in 
Science  
(in class) 

360 (485) 
39.4 

(38.4, 40.3) 
1,245 
(167) 

42.1 
(41.6, 42.6) 

1,526 
(344, 1,182) 

-0.23 
(-0.54, 0.09) 

0.035 

GL’s 
Progress in 
Science 
(club) 

553 (485) 
43.6 

(42.8, 44.3) 
1,245 
(167) 

42.1 
(41.6, 42.6) 

1,717 
(535, 1,182) 

0.16 
(-0.08, 0.40) 

0.118 

The estimates from the additional analysis suggest that the way in which CREST Silver was delivered had an 

impact on science attainment. The effect size of -0.23 indicates that delivering CREST Silver during class was 

detrimental to student achievement. Conversely, delivery through a club format (either during lunch break or after 

school) improved attainment by 0.16 standard deviations (2 months’ progress) relative to students in the control 

                                                      
29 The power calculations indicate that the Free School Meal sub-group analysis has an MDES of 0.27 at analysis. 
30 The base sizes in this table reflect the sub-group of interest (i.e. those eligible for Free School Meals and Girls), though as 
this is included as an interaction term, the sample sizes are the same as the primary analysis (Intervention: 1,026 Control: 
1,182) 
31 This trial is powered for the primary analysis and this should therefore be treated as indicative only. 
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group. These results are not statistically significant. This means that the statistical evidence does not meet the 

threshold set by the evaluator to conclude that the true impact was non-zero. 

Evidence from the process evaluation suggests that the CREST Silver Award might detract from time that would 

be otherwise spent teaching the curriculum. This may be one potential explanation for the negative impact for 

delivering CREST in class.  

A second possible explanation may be the selection process. Students participating in class time were recruited 

through teachers, meaning a wider range of students took part (outside of those who would ordinarily take part). 

Conversely, those participating in the club delivery of CREST had to self-select into participating and hence this 

may mean there are unobserved characteristics that differ in this group (such as motivation to take part, as 

CREST involved additional work outside of the standard school timetable). Although there are schools recruited 

as whole classes in both the intervention and control groups, this may affect the internal validity of findings when 

the intervention group is split by delivery mode. 

Taking both effect size estimates into account, it may be that CREST is not sufficient on its own to boost science 

attainment, but may instead be complementary, boosting attainment when delivered in addition to ‘business as 

usual’. However, as this analysis is underpowered, the risk of the impact estimate being of the wrong sign and 

magnitude is greater (Gelman and Carlin, 2014). 

Cost 

This section estimates the cost to schools of delivering CREST and sets out the per-student cost. Our estimate 
of the cost of delivering CREST includes: 

• payment to BSA; 

• printing and photocopying; 

• resources (materials, equipment); 

• travel; and 

• subsistence. 

 

Schools incurred a payment of £10 per student, which was paid to the BSA. The developer estimated that 40% 

of this went towards the assessment of the project submissions, 20% for producing and posting certificates, and 

the remaining 40% towards operational services such as email and phone support to schools, resource 

development, operational and product management, marketing, and website maintenance. However, this £10 per 

student fee was a subsidised rate given to schools due to funding received from the Department for Business, 

Energy and Industrial Strategy (BEIS) and UK Research and Innovation (UKRI). Currently this subsidy is available 

to all British schools participating in CREST. Without this subsidy, the fee for the CREST Silver Award would be 

higher. BSA were unable to estimate the payment without the subsidy, so for the purpose of this analysis, the 

payment to BSA is taken at its current rate of £10 per student. The costs presented in this study are therefore 

representative of the costs outside of the study whilst the subsidy continues to be paid. 

A breakdown of costs other than the payment to BSA was provided by the CREST educators in the post-

intervention school survey; 65 schools that delivered CREST responded to the cost-related questions in the 

school survey. Table 18 provides a breakdown of the average cost per school and per student based on the 

information provided by schools. Cost per student was estimated based on the average costs to schools per year 

divided by the average number of students per school (n = 15.6).  
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Table 18: Running costs of delivering CREST in one school 

Item 
Average cost per 

school (£) 
Total cost over 3 years 

Total cost per pupil over 3 
years 

Subsidised entry fee 156.07 468.21 30.00 

Printing/photocopying 14.42 43.26 2.77 

Resources (materials, equipment) 80.77 242.31 15.53 

Travel 2.46 7.38 0.47 

Subsistence 0.47 1.41 0.0 

Other costs 14.97 44.91 2.88 

Total 269.16 807.48 51.76 

 

Apart from the payment to BSA, the second largest cost to schools came from purchasing resources such as 

materials and equipment. As CREST is an intervention that involves 30 hours of practical project work, purchasing 

material and equipment was a vital aspect of the intervention and is likely to be a recurring cost to schools 

irrespective of the delivery model. During the follow up interviews with CREST educators it was noted that the 

cost incurred by schools for material resources depended on the type of project work undertaken by pupils. While 

some groups undertook projects that required fewer material resources (for example, creating an educational 

poster based on desk research), other projects required scientific lab experiments for which specific material 

resources needed to be ordered.  

However, school also reported that they did not incur any unexpected costs when delivering CREST, nor were 

the costs reported as being burdensome. Of the schools that responded to the post intervention school survey, 

98% (n = 64) noted that they did not incur any unexpected costs when delivering CREST. ‘Other costs’ to schools 

included providing incentives such as food and drink to students taking part.  

Costs over time 

As the above costs are all running costs rather than upfront costs, it is expected that the cost of delivering CREST 

would remain the same over time as shown in Table 19. There might be a small reduction for resources if some of 

these purchases included lab equipment which could be used again. However, it cannot be assumed that material 

costs would not be a considerable recurring cost to schools and it is likely that the cost to purchase new equipment 

may increase year on year. 

Table 19: Approximate average cost per student over three years 

 Year 1 Year 2 Year 3 

Approximate average cost per student 

per year 
£17.25 £17.25 £17.25 

School staff time spent on CREST  

Table 20 presents the average staff time spent on CREST by schools that delivered the intervention. The average 

staff time was calculated based on estimates reported by the CREST educator in the post-intervention school 

survey (n = 64, one CREST educator per school).  
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Many delivery schools had one or two staff members involved in running CREST (78%, n = 51) and in most cases 

the staff members involved were a teacher (65%) and a technician (28%). Nearly half of the CREST educators 

who responded to the school survey (44%, n = 28) noted that staff members had exceeded the time they had 

expected to spend on CREST.   

Table 20: Staff time spent on CREST (over the duration of the intervention) 

 
Average (mean) staff time spent in 

hours per school  

Delivering CREST during the normal school day 11.92 

Delivering CREST outside the normal school day 13.81 

Attending training to deliver CREST 0.69 

Informally preparing for CREST* 8.31 

Time for which supply cover was needed 1.27 

Total staff time 36.00 

*This included tasks such as lesson planning, organising space and equipment for practical sessions, reviewing and 
purchasing resources, and printing and scanning of resource material.  
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Implementation and process evaluation 

This section synthesises the findings from the implementation and process evaluation of CREST by bringing 

together the perspectives and experiences of individuals who participated in the evaluation research. This 

includes CREST educators, heads of science/KS4, and students that took part in the CREST Silver Award. It sets 

out what worked well, the main challenges to implementation, and areas of improvement that could strengthen 

the delivery. It aimed to explore implementation models in treatment schools and describe ‘business as usual’ in 

control schools.  

Implementation 

The broad research questions set out in the study protocol were: 

• What are the effects of the programme on hypothesised intermediate outcomes along the causal chain 
such as pupils’ confidence and aspirations?  

• How is the programme delivered, and what are the key challenges in the delivery of the programme?  

• What is the per-pupil cost of the CREST Silver Award programme?  

Fidelity 

This section provides a detailed analysis of implementation responding mainly to the first research question. To 

understand how CREST Silver was delivered and whether it was delivered as intended the following aspects 

were considered: 

• attractiveness of intervention and motivation to take part;  

• choice of delivery model; 

• student recruitment and engagement; and 

• staff and student time.  

Outcomes 

The programme was attractive to CREST educators and aligned with their main motivations to take part. In the 

post-intervention survey, 85% (n = 55) of respondents said they would recommend CREST Silver to another 

school. Key factors that were identified in our analysis that motivated schools and students to take part in CREST 

were: 

• The hands-on aspect of CREST. The interactive and project-based focus of CREST offered an 
opportunity to apply STEM knowledge to solve real-life problems. Students were able to explore topics 
outside the curriculum and teachers found the practical aspect of CREST helped to make STEM topics 
more relevant and interesting to students.  

• Benefits to students. In part, the motivation to take part was driven by the perceived benefits of CREST. 
The benefit of improving attainment in STEM subjects was identified as a key benefit. Additional benefits 
cited were the acquisition of transferable skills (such as independent and team working) and more 
confidence to pursue STEM careers.  

• Recognition of students’ effort. The ‘award’ aspect of the intervention was attractive as students felt that 
there was a tangible reward at the end of the intervention. Students felt that the experience and 
recognition gained through CREST would ‘look good’ on their CVs and help with their future educational 
and career prospects.  

• Senior leadership team support. Schools were motivated to take part because they knew that senior 
management in schools was keen to support activities that might boost STEM attainment.  

• Reputation of the programme. Teachers with prior knowledge of, or experience with, CREST were also 
motivated to take part due to their positive prior experience with the programme, or because they were 
aware of the potential benefits of CREST.  
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Choice of delivery model 

Most schools chose to deliver CREST as a club (66%, n = 43) either after school hours or during lunchtime. A 

quarter of schools (26%, n = 17) chose to deliver as a whole class activity and a small minority (8%, n = 5) reported 

delivering CREST through other models such as doing it as an extra-curricular day, by children meeting up after 

school, or by splitting the class into groups.  

The delivery model chosen and the times sessions were held had implications for student attendance and 

engagement, staff presence, and overall quality of output.  

Delivering CREST as a whole class activity 

Delivering CREST as a whole class activity allowed schools to include students who would not have otherwise 

agreed to take part in the intervention. This included students who were not particularly interested in science or 

considered academically strong. CREST educators noted that as fewer disadvantaged students attend 

extracurricular activities, delivering CREST as a whole class activity during lesson time ensured that all students 

in the class took part. This increased the programme’s reach, particularly when the class was made up of students 

of different abilities and socioeconomic backgrounds. 

Educators found it difficult to manage class time effectively in order to deliver both the required curriculum and 

CREST sessions. The unstructured nature of CREST was difficult for classroom management as students who 

were not as engaged tended to misbehave. Furthermore, both educators and attainment-focused students were 

concerned about the time CREST took away from the curriculum and exam preparation. 

‘If they haven’t absorbed anything then it has been quite detrimental, because they’ve lost their 

lessons’ (CREST Educator 1156 CSCO). 

Schools that taught the GCSE over three years—that is, in Years 9, 10, and 11 (instead of two years)—had more 

time for practical activities, in general, and faced fewer delivery challenges as they were able to deliver CREST 

alongside the science curriculum. CREST educators who found the whole class model challenging suggested 

that to deliver CREST as a whole class intervention it would need to be better aligned or integrated into the 

curriculum. However, they did not have suggestions for how this could be achieved. 

Delivering CREST as a club 

Of the schools (n = 43) that reported delivering CREST as a club, most (n = 29) delivered it as an after-school 

activity whilst the remainder did so during lunchtime. Running CREST as an after-school club was thought to be 

advantageous to students and CREST educators. It allowed students more time and flexibility to work on their 

projects and educators the time to mentor and support students. But it should be noted that this model of delivery 

attracted the most enthusiastic students.  

‘In my science class there’s a lot of disruptive people. And the people here they don’t want to waste 

time. Like, we all want to commit to it since we’ve signed up to come after school’ (Student 1217 

CSFG). 

Those that delivered CREST as a lunchtime club rather than an after-school club found that they were able to 

overcome the challenges associated with delivering CREST after school. For instance, educators could ensure 

that students were present, or get staff support to follow-up on absent students. Conducting sessions during 

lunchtime also made the programme accessible to students who found it difficult to attend after school activities.  

The primary challenge to running lunchtime sessions was ensuring that students had time to both have their lunch 

and work on their projects. Moreover, students on free school meals, by nature of being on free school meals, 

usually ate their lunches in the canteen and were therefore unable to attend the full sessions during lunchtime. In 

many cases, students completed aspects of their project work at home as they struggled to manage group work. 

Alternative strategies used for group work included ‘virtual classrooms’ (such as Google Hangouts), and Google 

Documents to communicate with group members.  
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Barriers and conditions for success 

As a response to research question two, barriers to the successful delivery of CREST revolved around three key 

issues:  

• the delivery model; 

• student engagement; and  

• lack of time. 

Delivery model 

Delivering CREST as a whole class activity was problematic. Due to the large number of students and the mixed-

ability nature of classes, CREST educators found it challenging to ensure that all students were able to take part 

and engage in project work. 

However, there were also issues with delivering CREST as an after-school club. While engagement was believed 

to be high among students already enthusiastic about science clubs, educators struggled to maintain overall 

student attendance and engagement when CREST was delivered after school. Sometimes, students failed to 

attend due to personal commitments and other extra-curricular activities. According to educators, absences were 

more frequent among lower-attaining students, influencing the overall reach of the programme. 

‘If you do it extracurricular, you can’t always target the children you want, because they can’t all 

stay behind after school’ (CREST Educator 1151 CSCO). 

Furthermore, educators found it difficult to run both the CREST sessions after school and follow up on absent 

students as there were very few staff members around to help.  

Student engagement 

Students that volunteered for CREST were already motivated to take part, so educators had to use different 

approaches to recruit less-motivated students. This included speaking to students they thought would benefit 

from it directly and encouraging them to sign up, and ‘selling’ the benefits of CREST to students and parents. 

‘For it to be a success, I very much needed the kids to opt-in, for the parents to be knowing that they 

wanted to do this and see the benefits of it’ (CREST Educator 1110 CO). 

Schools also noted that giving students the choice to take part was an important aspect of recruitment and helped 

to ensure that they would remain engaged. However, it is also worth noting that a small minority of students (6%, 

n = 95 stated that they had no choice about taking part in CREST, though these students were likely to be in 

schools that delivered CREST to the whole class.  

Once students were recruited, maintaining student engagement was crucial to the overall success of the 

intervention but also a key challenge for educators. Nearly a fifth of schools responding to the survey (18%, n = 

15) found lack of student interest a key barrier to delivery and a high proportion of students who didn’t submit a 

CREST project said they had lost interest (24%, n = 71). Where CREST was delivered as a compulsory whole-

class intervention, teaching staff thought that students were less engaged during CREST sessions than in normal 

science lessons.  

‘I would say some of them, like, they were less engaged than they would be in a normal lesson because 

they felt like they weren't learning in, in the way that they're used to learning … so for some of them I'd 

say, like, they were quite pleased when it ended because they wanted to go back to normal lessons’ 

(CREST Educator 1070 CSCO). 

Whether students were placed in groups, or worked individually, also affected students’ interest and engagement 

with CREST. Students enjoyed the opportunity to use their creativity and imagination when working 
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independently. Group dynamics influenced ways of working and in cases where the groups were poorly matched, 

students lost interest in the project. 

‘One thing that was kind of annoying was that me and my project partner would plan to do something on 

certain dates, but then she'd go ahead … and do it without me, even though we'd, like, planned to do it 

together’ (Student 1110 CSFG). 

Students and CREST educators also noted that students took a greater interest in CREST when they were given 

the option to choose the topic for their project. When given the choice, students selected a topic they were most 

comfortable with and were therefore more invested in the project.  

‘Whatever topic you pick is what you're comfortable with, so if you're doing something that you're not 

comfortable with, then you probably won't get as much work done’ (Student 1070 CSFG). 

CREST educators also found that student ideas were not always feasible to deliver in schools due to challenges 

around resources, room availability, and educators’ level of knowledge about the chosen topics. Striking a balance 

between allowing students to do something that they were interested in while ensuring that it was still achievable 

was important for the successful delivery of CREST but may have made students feel less invested in the topic if 

they could not pursue their chosen project topic. 

Staff and student time 

Both CREST educators and students reported a lack of time for CREST as a major challenge. Slightly less than 

half of educators (44%, n = 28) stated that they exceeded the time they initially planned for CREST. As the content 

was new to them it took more time to plan a CREST session than a normal lesson and, therefore, tended to be 

more demanding. Furthermore, CREST educators who allowed students to choose their own projects stated that 

while this was seen to be a facilitator to students’ engagement, it took more planning and organisation and 

therefore placed a greater demand on their time. In addition, CREST competed with other responsibilities in 

instances where educators spent more time on CREST than initially planned. For example, the submission of 

CREST reports coincided with GCSEs, revision classes, and marking of exams. 

‘That was hard, because we were running lots of extra revision sessions, so I was involved with 

those. And then straight after we had our Year 10 mocks, so I'd be marking’ (CREST Educator 

1113 CSCO). 

Of those that did not submit their projects, the most common reason given by students was lack of time (46%, n 

= 136). In schools where CREST was offered as an after-school activity, students found it difficult to fit CREST in 

alongside schoolwork, homework, and other extra-curricular activities. Students also said that their time on 

CREST gradually decreased because of competing priorities.  

Adaptations and modifications 

This section comprises a response to research question 2. Two aspects of intervention fidelity were considered. 

The first focused on whether the programme was delivered in the prescribed way, and, if not, why this was not 

the case. The second focused on whether CREST was delivered in the way that schools planned to deliver it. 

While CREST is a flexible and adaptable intervention that can be delivered at a pace most convenient to the 

school, completing the necessary 30+ hours of project work within one academic year is mandatory. While the 

majority of schools started to deliver CREST between November and January (77%, n = 50), a small proportion 

(8%, n = 5) began delivery in April or May, which gave these schools less than a full term to carry out CREST.  

Just over half of schools (65%, n = 42) said that their students met the required minimum of 30 hours of project 

work over the school year. CREST educators used a number of strategies to ensure students completed the 30 

hours of project work. This included offering support to students outside of scheduled CREST sessions, sending 

letters and texts home to remind students and parents of approaching deadlines, encouraging students to keep 

a log of how much time they spent on CREST, and asking them to complete some aspects of their CREST project 
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at home. Barriers to meeting the 30 hours included lesson time being too short (commonly 50 minutes) and 

internal school deadlines and school calendar not aligning with project work (for example, Easter break).  

Variations in delivery models 

CREST is designed to be adaptable to school needs and lesson structures. Schools were allowed to choose their 

preferred delivery approach at the start of the trial. Only one CREST club was delivered in each school. CREST 

was mostly carried out as planned by the educators. All schools mainly delivered CREST either during STEM 

classes, during lunchtime, or as an after-school club.32 In some cases, staff and resource constraints led schools 

to divert from what they had initially planned and find alternative delivery approaches, such as combining CREST 

with other extra-curricular activities. Schools asked students to complete CREST projects as homework and to 

meet the required 30 hours of project work. In such cases, schools chose to split project time into 15 hours of in-

school work and 15 hours of homework or relied more heavily on project completions as homework. In these 

schools, students felt that doing a lot of CREST work unsupervised at home did not work well because they could 

not get the support they needed.  

Support and guidance 

This section focuses on support and guidance to students and CREST educators and includes a response to 

research question 3.  

Student support and guidance 

Having the right level of support from the CREST educator was deemed to be important to students. Across the 

schools, 75% (n = 615) of students strongly or very strongly agreed that their CREST educator provided them 

with sufficient support. An appropriate level of support involved guidance in developing and executing project 

work, allowing for independence and creativity, and not taking control over project work. The types of support 

given by CREST educators included:  

• ordering materials required; 

• helping to assemble and build projects; 

• helping with ideas of what to do with projects; 

• providing support in areas they had expertise in; 

• helping with time management; 

• making sure students got their work done, helping them to understand it; 

• providing space; 

• checking over written and practical work and giving advice about how to improve it; and 

• going through the student guide with students. 

 
While the majority of students were satisfied with the support they received, 7% (n = 60) of students disagreed or 

disagreed strongly that their CREST educator provided them with sufficient support, and 18% (n = 151) neither 

agreed nor disagreed.  

Schools and educators with prior experience running extra-curricular STEM activities found CREST less 

challenging than those who were running it for the first time. A lack of confidence and knowledge to deliver CREST 

and similar extra-curricular STEM activities resulted in students not receiving adequate support and guidance. 

Students identified this as a barrier to successfully completing their project work.  

Role of CREST educator 

                                                      
32 Some schools used a combination of delivery modes and the survey question was multicode;  43 schools in total responded 
to this survey question, of these, 29 offered the interventions as an after-school club, 17 during lunchtime, and 7 in class. 
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Analysis of qualitative data identified a range of ways in which the CREST educator supported students to deliver 

their projects. The role of the educator was to guide students and act as a mentor. However, the extent of the 

educator’s input into students’ projects varied from school to school. While some educators had a good balance 

of supervision and independent working, others were less involved in supporting students, leaving them to work 

most things out themselves. Possible reasons for this included the educator’s approach to delivery, but also lack 

of time, knowledge, or confidence to provide adequate support.  

‘I mean, I know it's about being independent, but it would have just been a bit more useful if, like, the 

teachers knew a bit more about how to do it’ (Student 1151 CSFG). 

On the other hand, there were educators who provided more input into students’ projects than recommended, 

chose the project topics for students, and were more prescriptive or strict in how students carried out project work. 

In such cases, educators wanted to make sure that the project was deliverable with the resources and within the 

time available resulting in a more controlled and hands-on delivery approach.  

‘Overall content is decided by us but we want to build in the ability for independent thought as well’ (Head 

of Science 1113 R2). 

Level of teacher control influenced student decision-making and creativity. The consequences of giving students 

too much independence were that students were unsure of what to do and struggled to complete their projects. 

On the other hand, where the educator chose the projects and provided more guidance than recommended, 

students’ decision-making skills and creativity were compromised. 

Support given to CREST Educators 

• Support from school 

 

Support from colleagues—including the school’s senior leadership team, teaching assistants, technicians, and 

teachers across departments—was cited as an important factor in the successful delivery of CREST. Cross-

department working made it possible to draw on other staff’s expertise and helped CREST educators to oversee 

a diverse range of projects. CREST educators also relied on regular assistance from at least one other staff 

member during CREST sessions and stated that they would not have been able to delivery CREST on their own. 

 

• Support from the BSA 

 

CREST educators found the BSA CREST website difficult to navigate and find the information they wanted. They 

suggested that it would be better if all relevant resources were available in one place as it took them a long time 

to find some information, for example, the marking criteria for projects. In addition, they found broken links on the 

website and the self-help centre did not work. CREST educators also pointed out that the language used to 

describe experiments was too complex and additional guidance would be needed to make them accessible to 

Year 9 students. The available website resources were felt to be not engaging enough, especially to raise 

students’ enthusiasm.  

 

‘Some of them had sort of sheet resources that went with it for researching … None of them 

grabbed me, to be honest. As I was looking through I was struggling to find one that I thought 

would get the students’ enthusiasm’ (CREST Educator 1113 CSCO). 

It is also worth noting that many educators had no contact with the Regional CREST Support Organisation 

(RCSO) or used the Teacher Advisory Network. Both students and educators suggested providing educators with 

adequate training, whether in person or online, to deliver CREST. Schools mentioned that they would have found 

it helpful if a specialist or a STEM ambassador had visited the school to check on progress with projects and 

provide guidance.  

‘I think it would be useful if, if they did it next time, that the people who did CREST would, like, 

I don't know, do like a, a briefing to the teachers in saying how they can help. Almost like a 

training, telling them how to help us while we do it’ (Student 1151 CSFG). 
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Figure 4 sets out the materials sought by CREST educators and students from the CREST web pages on the 

BSA website. From the range of resources and materials available, students cited accessing mainly the student 

guide and the student profile form whilst the top two materials sources for CREST educators were the student 

guide and the page listing the assessment criteria. 

Figure 4: Materials accessed from the CREST website 

 

Base: All students (n = 827) and CREST educators (n = 65) that responded to this question in the survey (n = 827).  

Perceived benefits of participation 

This section is a response to research question 5. Interviews with students and CREST educators yielded 

important insights into the potential benefits and unintended consequences associated with participating in the 

CREST programme. These included improved attitudes to school, improved student confidence, as well as 

benefits to teachers and schools.  

• Building important life skills 

Students and teaching staff agreed that taking part in CREST had helped students to build transferable skills in 

areas such as project management, time management, planning, and problem-solving. Students also explained 

that they were better able to manage working independently and as part of a group.  

Students acknowledged that they had developed greater self-awareness and had learned to communicate and 

work with peers more effectively as a consequence of taking part in CREST. 

‘I think we also learnt that like school is not just like your normal lessons and then that's it. Like there are 

like extracurricular things that you can do to find out just, just to learn about yourself and how, how you 

work with people and how you are as a person and it's not, it's not just that we come to school to learn’ 

(Student 1151 CSFG). 

This was mirrored in teaching staffs’ accounts, where around 83% (n = 54) of CREST educators identified 

improved student team-working skills as a benefit of CREST participation. 

• Improved engagement with science subjects 

Both pedagogical and student-level benefits of completing the CREST Silver Award programme were reported. 

CREST educators described adopting approaches to foster independence of thought and learning. Educators felt 

that there were few opportunities to apply these approaches when teaching to the curriculum. 
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Students also enjoyed the inquiry-based learning approach required by CREST which was a change from the 

typical didactic style of classroom teaching and learning. In some cases, it was reported that this appeared to aid 

learning and engagement in science. 

‘In class we kind of learnt from the textbook … whereas when we were doing our CREST … we did it 

ourself [sic], it was very independent. It kind of, like, made you feel more involved and made you feel like 

you were actually digesting the information, instead of just being, like, like copying something from a 

book. It kind of, like, helped me’ (Student 1151 CSFG).  

CREST helped students to understand the relevance and applications of STEM to the real world and seemed to 

contribute to students’ aspiration to study separate sciences at GCSE (instead of combined science). Moreover, 

students described enjoying STEM subjects more as a result of CREST participation. 

‘Beginning of the year, I thought, oh, science is an okay lesson or I didn't really find it that interesting but 

since CREST, well, it's actually quite interesting. I was – been looking forward to science like every week 

and that’ (Student 1093 CSFG). 

Teaching staff also recognised students’ increased engagement in STEM subjects, with 75% (n = 49) of CREST 

educators associating this with CREST participation. 

Both students and teaching staff were able to identify key scientific skills developed through CREST participation. 

Examples of areas in which students improved their skills were practical experimentation, report writing, and team 

and independent working to complete research projects. Despite identifying these multiple positive benefits of the 

programme, CREST educators were concerned that these benefits would not translate into improved student 

attainment in STEM due to the specialised nature of CREST topics and their distinctness from the core curriculum.  

• Improved attitudes to school 

Among students and CREST educators one view was that participating in the CREST Award had also influenced 

students’ attitudes to school more generally. Students discussed enjoying CREST participation despite disliking 

science lessons previously and explained feeling more enthusiastic towards other subjects too. 

‘I feel like it's helped me be more excited for not just them [STEM] classes but other classes like now I 

know that you can that [project work] in each class, there's also fun to it’ (Student 1170 CSFG). 

CREST educators and Key Stage 4 leaders felt that the process of receiving an award for successfully completing 

a project of their choice would be beneficial for students’ attitudes towards the school. CREST educators also 

observed changes in students’ motivation at school more broadly.  

‘They're very motivated, so they're much more motivated than they were at the start. They feel like they've 

been rewarded for all their hard work’ (CREST Educator 1170 CSCO).  

CREST educators speculated that participation in CREST was in itself beneficial, strengthening students’ sense 

of involvement and social inclusion within school. For example, CREST participation was believed to have played 

a key role in reducing a student’s absenteeism and isolation in school. 

‘I think just socially with some of them socially, as well. They've, like I say, the, the particular student who, 

who was a persistent absentee, they've been coming into school far more regularly, and from sitting sort 

of on their own and not really talking to anyone, is now quite a part of it’ (CREST Educator 1113 CSCO). 

Responses to the student survey did not indicate an increase in positive attitudes to school. When asked whether 

students ‘on the whole I like being at school’, 83% (n = 1084) agreed or strongly agreed that they did while at 

follow up 79% (n = 681) agreed or strongly agreed to the same statement. It is possible that the change in 

proportions observed in both groups may in part be due to the smaller sample that responded to the post-

intervention pupil survey. 
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Table 21: Percentage of survey respondents (students) who strongly agreed or agreed that they liked being at school  

 Intervention group Control group 

Outcome Baseline Follow-up Baseline Follow-up 

Whether 

on the 

whole, like 

being in 

school % 

(n) 

83% (1,084/1,301) 79% (681/864) 86% (1,175/1,363) 80% (844/1056) 

 

• Career aspirations 

Increased aspiration to pursue STEM related education and career was also cited as a beneficial outcome of 

CREST. Teaching staff felt that students were more likely to view STEM related disciplines as viable career 

options. This was reflected in students expressing more certainty about their future career trajectories. 

‘I think I know much more about science than I did before. I think I'm more clearer based on my future 

pathways of careers and work, which college I want to go to, actually … CREST and everything. I think 

it's really helped out’ (Student 1110 CSFG). 

This benefit appeared to be particularly pertinent for female students who described learning more about women 

working in STEM careers during a CREST field trip. 

‘I definitely think it benefited me, the trip, just seeing how many girls worked in science because I know 

the scientific industry really want girls to start working in science’ (Student 1217 CSFG). 

In some cases, students felt that learning about people working in STEM industries and the contributions science 

makes to society provided valuable encouragement to pursue similar careers. 

‘It really encouraged me to carry on reaching for my dream because although at secondary school you 

do get all that peer pressure and have people following in the crowd, you can see how individual each of 

these people are but what a difference they make to the world, and think that you could be one of those 

people that makes a difference to society’ (Student 1217 CSFG). 

Student survey responses did not indicate that a high level of interest in pursuing a STEM careers was as a result 

of CREST participation. Although the level of interest in a STEM career fell slightly at follow-up, both intervention 

and control groups indicated a high level of interest in a STEM career.  

Table 22: Percentage of students who were very or fairly interested in a future career involving science, technology, engineering, or 
maths 

 Intervention group Control group 

Outcome Baseline Follow-up Baseline Follow-up 

Interest in 

a STEM 

career % 

(n) 

79% (1,204/1,520) 75% (763/1,024) 79% (1,228/1,561) 73% (8951,220) 
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The main reasons given for not wanting to pursue a career in a STEM related profession were a preference for 

other subjects (60%, n = 153) and having alternative career plans (58%, n = 147). 

• Improved confidence 

CREST was regarded as beneficial to students’ confidence, with students reporting feeling more confident in 

making independent decisions about how to approach their work and being less concerned about undertaking 

similar projects in the future.  

‘It made you, like, more sure of yourself, so instead of doubting yourself and, like, being like, “Oh, I should 

have done what they've done, 'cause they've done it a lot better than me”, you could have been like, “Oh, 

yeah, I've, like, I can do the work the way I want, and what I like to do with it”, and all that’ (Student 1151 

CSFG). 

In some cases, students emphasised being more confident in interacting with new people, as well as speaking 

out in class discussions. 

‘I would never contribute 'cause I would think, oh, people would laugh at my ideas. They'd think my ideas 

are silly, whereas now I think I can put my hand up’ (Student 1217 CSFG). 

Similarly, teaching staff suggested that taking part in and completing CREST was important for bolstering the 

self-esteem and self-efficacy of lower-attaining students. 

‘They spend their whole school life feeling that they can't achieve. Because they're struggling all the time. 

And they're not the high fliers, and, and I think it's very undermining for students, to their self-confidence. 

And this has made them feel that, actually, yeah, I can do it. I have achieved. I've got this ’ (CREST 

Educator 1113 CSCO). 

• Benefits to teachers and schools 

CREST participation was felt to benefit teacher-student interactions. The majority of CREST educators (75%, n 

= 49) reported an improvement in interpersonal relationships. This was thought to result from a teacher promoting 

a more independent style of learning and students taking on more responsibility. They felt that participating 

students seemed to have more respect for them because of the support given to students to complete their 

CREST projects.  

‘I think that doing something after school has in a sense almost elevated my position a little bit, in the 

eyes of the students a little bit, they now realise that I'm willing to put the time in to help them out as well, 

which is always nice’ (CREST Educator 1217 CSCO). 

Teaching staff expected that these strengthened relationships would also increase students’ readiness to 

approach staff to seek support with difficulties in the future.  

‘It gives you a little bit of one-on-one time with them, you know, to develop that, those interpersonal skills, 

to develop those relationships, that when they get older and they're struggling with something, then they 

feel confident enough to come and speak to you because you've already got that relationship pre-existing’ 

(CREST Educator 1170 CSCO). 

CREST enjoyed the opportunity to engage students in practical science projects, beyond teaching curriculum 

content. A large proportion of CREST educators stated that they would recommend the CREST Silver Award to 

another school (85%, n = 55). Respondents felt motivated by the benefits they felt they had observed in students. 

A consequence of CREST participation was that educators were inspired to provide additional extracurricular 

STEM activities for students. 

‘It's a small, a small thing that I'm giving up and actually there is quite a big benefit out of it ’ (CREST 

Educator 1217 CSCO). 
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Unintended or negative consequences 

• Disruption to core curriculum learning 

A concern raised by CREST educators was that CREST participation was disruptive to regular lessons, 

particularly in schools that had opted to deliver the intervention as a whole class activity. CREST educators 

indicated that for students with additional learning needs—such as those with English as an Additional Language 

(EAL) or special educational needs (SEN)—CREST may have been detrimental to their progress. 

‘We've got students who are very low-attaining and struggling with their curriculum. They would really just 

have benefited from more time on the core curriculum to boost their confidence with that. … students with 

SEN who would have benefited from more time on the core content, it probably had a negative impact on 

them’ (CREST Educator 1070 CSCO). 

This account was corroborated by some students who discussed spending less time on homework required for 

classes in order to work on their CREST projects. 

Formative findings 

The findings from the process study indicate that the intervention in its current form was, for the most part, well 

received by teachers and students. Aspects of intervention delivery that should be reviewed are:  

Support from the BSA 

Face-to-face support  

Some CREST educators felt they lacked the confidence and skills required to deliver CREST. Educators with 

previous experience of delivering CREST found it easier to manage the CREST Silver programme than those 

who delivered it for the first time. Students also said that it would have helped them to have a BSA representative 

visit their school and check their work to let them know how they were doing. CREST educators and students 

also felt that a briefing at the start of the programme would have been helpful. Reviewing the current level and 

nature of BSA support could help delivery and help student motivation to continue with their projects.  

CREST web resources 

Educators found it difficult to locate CREST resources on the website and not receiving adequate guidance on 

project submission. Students and educators felt receiving the following material would improve the delivery of 

CREST:  

• more detailed resources for educators—whilst CREST educators understood that student guides were 
non-prescriptive in order to encourage independent thinking, they felt that there should be more detailed 
guidance for school staff delivering CREST; 

• sample project report—CREST educators asked for an exemplary piece of work to understand the 
standards that they needed to achieve; the available checklist, although helpful, contained very broad 
descriptors; 

• greater variety of projects—students and CREST educators suggested that a greater variety of project 
topics to select from should be provided; and  

• increased support, and contact with, CREST Teacher Advisory Network (TAN) and Regional CREST 

Support Organisation (RCSO)—CREST educators made limited use of the TAN and the RCSO; only a 

small minority of educators had any contact with RCSOs and the TAN; BSA could take a proactive 

approach to promote these resources and ensure that schools are made aware of the type of support 

they offer.  

Implementation model 

Both implementation models, whole class and club (lunchtime and after school), had benefits and weaknesses. 

However, it seems that the club model was most suited to students receiving a high level of support from CREST 

educators. The lunchtime club was considered more inclusive as it was delivered during the school day but 
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potentially offered less time for sessions than when delivered as an after-school activity. Although it was 

considered more inclusive, it was viewed as challenging for children on free school meals, potentially reducing 

their time to take part because they would need to eat in the canteen. The BSA may want to consider how best 

to optimise the club model and support schools to deliver it during the lunch break.   

The other aspect of implementation to consider relates to the balance of project work conducted during school-

based session and as homework to achieve the required minimum of 30 hours to be spent on CREST. Further 

clarification and guidance to schools on the desired balance of group session work and homework would be 

helpful.  

The delivery of CREST as a whole class activity would benefit from further reflection on how to align CREST with 

the Year 9 science curriculum so that lesson disruption is minimised. 

Student interest and engagement 

Students found it difficult to commit time for one full term and felt the CREST sessions were too much like lessons. 

In addition, they struggled to keep up with their other curricular and extra-curricular priorities alongside working 

on their CREST project. Schools would need to consider providing more information to students so they are aware 

of the time commitment required and the type of work it would involve. Schools would need to find a balance 

between ensuring the programme appeals to students while also being clear about the expectations.  

Control group activity 

This section is a response to research question 6. This trial assumed a ‘business as usual’ approach, whereby 

schools allocated to the control group were not invited to take part in the CREST Silver Award programme. The 

survey administered to control schools is aimed at capturing what business as usual looked like. In this case it 

captured an overview of extra-curricular STEM activities delivered. The control group survey found that almost 

half (45%, n = 550) of control group students reported having taken part in extra-curricular STEM activities in 

school within the preceding academic year, and more than a third (36%, n = 32) of coordinators in control schools 

reported having delivered one or more programmes of this nature for Year 9 students (see Table 23).  
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Table 23: STEM activities reported by students 

 Control pupils Control educators 

Activity n/N (missing) % n/N (missing) % 

Taken part in STEM 
activities in the past 
12 months? 

550/1213 (200) 45.3 32/88 (2) 36.4 

Field trips 235/1211 (202) 19.4 13/88 (2) 14.8 

Competitions 177/1211 (202) 14.6 17/88 (2) 19.3 

Special events 135/1211 (202) 14.6 9/88 (2) 10.2 

Clubs 281/1211 (202) 23.2 20/88 (2) 22.7 

Debates 47/1211 (202) 3.9 2/88 (2) 2.3 

Work placements 17/ 1211 (202) 1.4 2/88 (2) 2.3 

Volunteering 93/1211 (202) 7.7 1/88 (2) 1.1 

Training/activities 
delivered by an 
external organisation 

98/1211 (202) 7.7 7/88 (2) 8.0 

Other 73/1211 (202) 6.0 1/88 (2) 1.1 

Table 23 indicates the activities reported by students and schools in the ‘business as usual’ control group post-

intervention. Just under half (45.3%) of control group pupils reported taking part in STEM activities in the previous 

12 months with clubs (23.2%), field trips (19.4%), and competitions (14.6%) the most commonly reported 

activities. Over a third (36.4%) of CREST educators reported STEM activities in the previous 12 months. Similar 

to the activities reported by pupils, the most common activities were clubs (22.7%), competitions (19.3%), and 

field trips (14.8%). 

As discussed in the compliance analysis, four pupils allocated to control claimed to have participated in CREST 

in the previous 12 months in the post-intervention survey, which would violate the control condition for these 

pupils (as described in the MOU). It is possible that the pupils may have confused participation in the trial (but not 

in the intervention) with other activities undertaken in the previous 12 months, though this hypothesis cannot be 

tested. Therefore, additional sensitivity analyses were conducted as part of the compliance analysis. 

Examples of STEM activities described by pupils and coordinators in control schools were: 

• clubs—including robotics, aiming to teach practical science skills and increase students’ enjoyment of 
STEM; 

• competitions—including Tomorrow’s Engineers; 

• targeted support sessions—focusing on improving attainment or studying towards additional 
qualifications such as Further Maths; 

• special events—including science fairs for British Science Week, involving talks, visits from people 
working in STEM industries, and screenings of science programmes; and 
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• STEM careers information activities—increasing students’ awareness of non-academic routes into STEM 
careers such as apprenticeships. 

Control schools also described taking action to support the attainment of FSM students in STEM subjects, such 

as closer monitoring in class, prioritising these students to receive revision guides and to take part in science 

related school trips, and to attend revision sessions. A focus was on trying to find a consistent way of delivering 

additional STEM activities. 

‘The aim is basically to get consistent extracurricular STEM activities that go on throughout the year but, 

you know, like a weekly thing with a certain group of pupils’ (Science Teacher, 1136 COCO). 

Schools that ran weekly sessions described using both the after-school and lunchtime delivery models to engage 

students. They echoed the concern about attending lunchtime sessions being challenging for FSM students:  

‘Lunchtime clubs rely on students really bringing a packed lunch in with them. ... and this is one of the 

things that I'm worried about [for] the disadvantaged students because, of course, the whole point is their 

free school meals … if they're having to go to refectory at lunch, it almost takes them out of doing any 

clubs’ (1003 COCO). 

The main barriers identified to providing regular STEM activities at a consistent time were understaffing, workload, 

and the priority given to STEM topics. Low student uptake was an issue if the schools’ priority was a non-STEM 

subject such as sports, which meant that most students would take part in sports activities in their spare time.     
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Conclusion  
 

Key conclusions 

1. Pupils that were offered participation in the CREST Silver Award made, on average, no additional 

progress in science attainment in comparison to those in the control group, equivalent to zero months of 

additional progress. This is our best estimate, which has a moderate to low security rating. 

2. There is no evidence to suggest that the CREST Silver Award improved self-efficacy in science or 
increased the proportion of students aspiring to a STEM career. Small positive impacts were found for 
pupil confidence and attitudes to school. This is our best estimate. 

3. There is no evidence that participation in CREST Silver impacts science attainment differently for girls and 
boys. 

4. There is some indication that the delivery model of CREST might influence the programme’s impact on 
science attainment. Exploratory analysis found that pupils participating in CREST outside of class time 
made two months’ additional progress, while those that participated during class time made three months 
less progress than similar pupils in control schools. These results should be treated with caution as the 
trial was not designed to measure the difference between the groups and the statistical uncertainty around 
the results is consistent with larger or null impacts in both cases.  

5. The process evaluation indicates that both CREST educators and students found that they had little time 
to work on CREST alongside other commitments such as preparing for GCSEs. This may be one possible 
explanation for a low proportion of final submitted student projects. 

Interpretation 

The impact evaluation indicated that the CREST Silver Award did not positively impact on pupils’ science 

attainment and this did not vary for pupils eligible for free school meals or between male and female pupils. 

 

There are several possible explanations for the null findings. The level of observed compliance was low: between 

22% and 29% of students submitted a project, and less than half of these (9.6% of CREST students) gained a 

pass.33 However, this may in part be an issue with data quality as different measures of project activities, such as 

the post-intervention student survey, find that 50% of students allocated to the intervention submitting a project. 

 

The null findings may also be explained by the difference in the effect size estimates depending on how the 

CREST Silver Award was delivered in schools. Schools delivering in class time experienced a negative impact 

on attainment. Conversely, pupils in schools that delivered the intervention in a club format (at lunchtime or after 

school) achieved approximately two months’ additional progress in science (though this was not statistically 

significant). Although lunchtime clubs were considered more inclusive, the participation of FSM students may 

have been restricted because they would need to eat lunch in the school canteen. The combination of negative 

and positive impacts may explain the null findings.  

 

However, these secondary analyses use a smaller sample size and therefore have less statistical power and less 

confidence relative to the primary outcome analysis. The findings of the additional analyses are also less robust 

than the primary analysis because of the recruitment process. When comparing the whole sample, schools in 

both the intervention and control groups are comprised of schools delivering CREST Silver in class time and in a 

club format. Whilst the intervention group is split by delivery mode in the additional analysis, the control group is 

not because control settings did not deliver CREST Silver. It is likely that the composition of students in schools 

that recruited a whole class will differ to students who self-selected to take part (because of, for example, greater 

motivation). Consequently, these findings should be treated with greater caution. 

 

CREST Silver also had no statistically significant impact on non-cognitive outcomes or ‘soft skills’ (confidence, 

attitudes to school, self-efficacy in science, and career aspirations in STEM). Whilst the null hypothesis cannot 

be rejected, it is possible that the intervention did have a positive impact on pupil confidence, though the analysis 

                                                      
33 Assuming all unmatched students (a) do not submit a project or (b) all submit a project. 
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did not have sufficient power to detect this effect. Similarly, the effect size for pupil attitudes indicates a positive 

(though statistically insignificant) impact of the intervention, though this is less robust as the sample is significantly 

smaller (as a result of survey and item non-response). 

 

This efficacy trial found no evidence that the CREST Silver Award positively impacts upon progress in science, 

though there are several plausible reasons that could explain the null findings. Based on analysis of qualitative 

data collected as part of the IPE, one reason may be that CREST Silver lacked prescriptiveness. Students could 

choose the topic of their own projects; teachers without substantive knowledge of the chosen topic found this 

challenging as they were unable to provide the relevant support needed for project completion. However, in other 

cases, students felt over-limited by having to choose project areas familiar to their teachers or those available on 

the BSA website. This may have resulted in different levels of engagement with the programme. Students were 

also supposed to complete 30 hours of project work, which was generally considered demanding on top of other 

school and extra-curricular commitments. These two factors may have contributed to the small proportion (22%–

29%) of students submitting their final projects to the BSA and being awarded CREST Silver (10%).  

 

The intervention’s logic model also indicated that the CREST Silver Award was expected to positively impact on 

non-cognitive outcomes, the ‘soft skills’ noted above. A number of perceived benefits were reported by CREST 

educators and students alike. These included educators incorporating inquiry-led learning into science lessons, 

and students acquiring transferable skills such as time management, problem solving, and team working. 

However, the impact evaluation found no evidence to suggest the CREST Silver Award positively impacted upon 

these non-cognitive outcomes. This stands in contrast to previous research which observed a positive impact on 

attitudes as a result of participating in inquiry-led programmes (Liu et al., 2010; Mehalik et al., 2008) and CREST 

(Moote, 2009).  

 

Finally, the way CREST was delivered appears to be a crucial factor in the programme’s success. When delivered 

during class time, CREST negatively impacted on students’ progress in science, possibly because delivering 

CREST as a whole class activity detracts from time that would otherwise be spent teaching the curriculum. In 

addition, less time spent on the curriculum may adversely affect students already struggling in STEM subjects. 

Conversely, delivering CREST in a club format, either during lunchtime or after school, may be beneficial to 

students’ progress in science, though this result is not statistically significant. However, delivering CREST outside 

of class may attract a smaller and more engaged cohort of students meaning that disadvantaged or disinterested 

students may be less likely to participate. The findings related to CREST delivery should be treated as indicative 

only as this analysis was underpowered and may also be influenced by the self-selection mechanism of 

recruitment to CREST when delivered in a club format. 

 

Schools had designated one member of staff as the CREST educator. The CREST educator then included other 

staff in delivery if they needed support. Despite the delivery challenges and the low rate of completion, 85% of 

CREST educators said they would recommend CREST to another school. This may be because the focus on 

STEM attainment is a key education priority as evidenced by the range of STEM activities delivered in control 

schools, such as extracurricular clubs, competitions, and field trips.   

 

Based on these findings, the developer may wish to consider revising the CREST Silver logic model developed 

at the start of the study. However, the evidence suggests that the evaluated lack of impact relates to issues with 

implementation fidelity mainly arising from a high level of flexibility in how it was delivered rather than ‘theory 

failure’. 

Limitations  

There are two key limitations to this trial. Firstly, the differential student attrition could bias effect estimates as a 

significantly higher proportion of students allocated to the intervention did not complete follow-up testing (26.6% 

of students allocated to the intervention, relative to 16.2% of those allocated to control). This limitation affects the 

trial’s internal validity and should be considered when interpreting the trial findings. In addition, the timing of the 

follow-up outcome testing was before many students had submitted their projects. This may be addressed through 

long-term follow-up analysis of GCSE science attainment. 
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A second key limitation of this trial is the self-selection element of recruitment which affects the trial’s external 

validity. The impacts discussed in this report can only be generalised to students who would self-select to take 

part in CREST and not to the whole student population. Both the intervention and control arms contained schools 

that had, or would have, whole classes assigned to CREST and some schools where students self-selected. The 

randomisation did not stratify by proposed delivery model and this could affect the primary analysis. However, as 

these students self-selected before randomisation and there were a mixture of schools proposing different 

delivery modes in each group, it is less likely to impact on the validity of the primary analysis. However, the 

additional analysis splits the treatment group by delivery mode and may be more substantially affected by this 

issue. 

 

The multiple delivery models are also a limitation making it difficult to make conclusions about implementation 

fidelity. 

 

At least 25% of pupils selected for the trial had to be FSM-eligible and this should be considered when generalising 

the findings of the evaluation. An additional issue with generalisability is that the CREST Silver Award is not 

usually limited to science, as is the case for this trial. CREST projects can also include technology, engineering, 

and maths meaning that the findings from this trial cannot be generalised to students participating in CREST on 

non-pure science projects. 

Future research and publications 

There is an option to extend this analysis for a long-term follow-up by assessing the impact on GCSE science 

attainment (depending on the security of the main trial result). This analysis would use the same analytical 

technique as the primary analysis with GCSE science as the outcome.  
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Appendix A: EEF cost rating 

Cost ratings are based on the approximate cost per student per year of implementing the intervention over three 

years. More information about the EEF’s approach to cost evaluation can be found here. Cost ratings are awarded 

as follows: 

Cost rating Description 

£ £ £ £ £ Very low: less than £80 per pupil per year. 

£ £ £ £ £ Low: up to about £200 per pupil per year. 

£ £ £ £ £ Moderate: up to about £700 per pupil per year. 

£ £ £ £ £ High: up to £1,200 per pupil per year. 

£ £ £ £ £ Very high: over £1,200 per pupil per year. 

  

The CREST Silver Award has an average cost of £17.25 per student per year, giving it a cost rating of £. 

 

 

  

https://educationendowmentfoundation.org.uk/public/files/Evaluation/Setting_up_an_Evaluation/EEF_guidance_to_evaluators_on_cost_evaluation_2016_revision_FINAL.pdf
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Appendix B: Security classification of trial findings 

Rating Criteria for rating 
Initial 
score 

 
Adjust  

Final 
score 

 Design  MDES  Attrition    

 

Adjustment for 
threats to internal 

validity 

[-1] 

 

 
5  Randomised design <= 0.2 0-10% 

   

4  

Design for comparison that 
considers some type of 
selection on unobservable 
characteristics (e.g. RDD, 
Diff-in-Diffs, Matched Diff-in-
Diffs) 

0.21 - 0.29 11-20% 

 

   

3  

Design for comparison that 
considers selection on all 
relevant observable 
confounders (e.g. Matching 
or Regression Analysis with 
variables descriptive of the 
selection mechanism) 

0.30 - 0.39 21-30% 3  

   

2  
Design for comparison that 
considers selection only on 
some relevant confounders 

0.40 - 0.49 31-40% 
   

2 

1  
Design for comparison that 
does not consider selection 
on any relevant confounders 

0.50 - 0.59 41-50% 
    

0  
No comparator 

>=0.6 >50% 
    

 

Threats to validity 
Threat to internal 

validity? 
Comments 

Threat 1: Confounding Moderate 

Risk of bias from pupil self-selection, and also teacher bias in initial 

selection of pupils was not accounted for in the recruitment and 

randomisation of this trial. There could be differences between the 

groups in terms of the characteristics of pupils who ended up 

chosen for the trial (a mix of whole class, pupil self-selection, then 

teacher invitation/ prevention in order to get the group FSM % to at 

least 25%, as required).  

Threat 2: Concurrent 

interventions 
Low No evidence for this risk. 

Threat 3: Experimental effects Low 

Only four pupils reported intervention delivery in the control group. 

Pre-trial and post-trial control group STEM activity was similar, so 

John Henry risk is minimal. 

Threat 4: Implementation 

fidelity  
Moderate 

There are a number of conflicting reports of compliance. Only 10% 

of the pupils were compliant according to the definition agreed at 

set-up of submitting a project that passed (being awarded a Silver 

award). But then other records say 22-29% submission rate and pupil 

reports suggest 51% submission rates. Only 76% of pupils who 

submitted a project to the BSA could be matched to trial data. This 

means at best there is low quality of data but moderate 

compliance, or at worst, very low compliance. As pupil estimates of 

compliance were 51%, there is a chance that compliance was not 

as low as the original strict definition of compliance suggest. There 

is, therefore, additional uncertainty in interpreting the result. This is a 

conservative categorisation of risk as Moderate, based on the 

argument for a less strict definition of compliance included in the 

report. 
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Threat 5: Missing data Moderate 

Moderate missing data and this is differential between groups. Drop 

out from intervention higher than control group and data is not 

missing at random.   

Threat 6: Measurement of 

outcomes 
Low 

No judgement from assessors or floor/ceiling effects (though slight 

skew noted). 

Threat 7: Selective reporting Low 

All planned outcome analyses have been reported. More 

transparency would have been needed regarding how IPE data 

were analysed and how the research questions were answered.  

 

• Initial padlock score: 3 padlocks – RCT with MDES of .19 at randomisation but with 21.4% pupil 

attrition. 

• Reason for adjustment for threats to validity: -1 padlock – moderate risk of low compliance or low 

quality of data on compliance (introducing additional uncertainty in interpreting the result); moderate risk 

of potential confounding due to selection bias from pupils and teachers; and moderate missing data, 

which was differential between groups.  

• Final padlock score: initial score adjusted for threats to validity = 2 padlocks. 
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Appendix C: Appendix Charts and Tables 

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; 16  
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 Welcome Trust Pathways survey  
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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 Welcome Trust Pathways survey 
  
Impact on future aspirations in science will be assessed using a binary indicator measuring whether students 
are (1) interested in a career involving STEM or (0) not interested in a STEM career.  



CREST Silver 

Evaluation Report 

 

62 
 

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 students’ 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 18  
9. Another reason (please tell us why) 
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Distribution of scores at baseline and age adjusted scores at follow-up 

Appendix Figure 1: Distribution of KS2 Science Attainment (Teacher Assessment) 

 

Base: Intervention 1,345, Control 1,34434 

Appendix Figure 2: Distribution of student confidence at follow-up 

 

Base: Intervention, 1,033; Control, 1,213 

                                                      
34 Note that a small proportion of students were assessed by their teacher of having baseline attainment at level 2 and level 
6. These have been suppressed from this graph to avoid statistical disclosure. 
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Appendix Figure 3: Distribution of student attitudes to school at follow-up 

 

Base: Intervention, 533; Control, 658 
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Appendix Figure 4: Distribution of student self-efficacy in science at follow-up 

 

Base: Intervention, 1,023; Control, 1,207 
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Appendix Figure 5: Distribution of GL Progress in Science: Age adjusted scores 

 

Base: Intervention, 1,067; Control: 1,244 
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Statistics from effect size calculations 

Appendix Table 1: Effect Size Estimation for continuous outcomes 

Outcome 
Unadjusted 

differences in 
means 

Adjusted 
differences 
in means 

Intervention group Control group 
Pooled 

variance n (missing) 
Variance 

of 
outcome  

n 
(missing) 

Variance 
of 

outcome 

Primary Analysis (H1): 
GL’s Progress in 
Science 

-0.44 -0.16 
1,026 
(372) 

468.12 
1,182 
(230) 

584.47 530.40 

Sensitivity Analysis: 
GL’s Progress in 
Science 

-0.44 -0.30 
1,018 
(380) 

476.34 
1,157 
(255) 

576.65 529.70 

Secondary Analysis 
(H2): Student 
Confidence 

0.31 0.39 
917 

(481) 
413.09 

1067 
(345) 

557.84 490.94 

Secondary Analysis 
(H2): Student 
Attitudes 

-0.16 0.23 
365 

(1,033) 
142.15 

448 
(964) 

267.60 211.30 

Secondary Analysis 
(H2): 
Student Self-Efficacy 

-0.06 0.01 
908 

(490) 
405.83 

1062 
(350) 

552.90 485.12 

Compliance Analysis 
(H3): GL’s Progress in 
Science 

-0.44 1.01 
1,026 
(372) 

468.12 
1,182 
(230) 

584.47 530.03 

everFSM (H4): GL’s 
Progress in Science 

0.64 -0.34 363 (1) 468.12 455 (2) 584.22 530.41 

Gender (H5): GL’s 
Progress in Science 

-0.82 0.29 471 (51) 468.12 662 (67) 584.22 530.41 

CREST Delivery (H6): 
GL’s Progress in 
Science (Class) 

-2.75 -3.06 344 (485) 578.28 
1,182 
(230) 

584.22 583.08 

CREST Delivery (H6): 
GL’s Progress in 
Science (Club) 

1.48 1.73 535 (485) 315.69 
1,182 
(230) 

584.22 500.77 

 

Appendix Table 2: Effect Size Estimation for binary outcomes 

Outcome 
Unadjusted 

differences in 
proportions 

Adjusted 
differences 

in 
proportions 

Intervention group Control group 

Pooled 
variance n (missing) 

Variance 
of 

outcome  

n 
(missing) 

Variance 
of 

outcome 

Secondary Analysis: 
Career Aspirations 

0.01 0.02 
912 

(486) 
222.39 

1,070 
(342) 

142.28 179.14 
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Appendix Table 3: Unconditional and conditional Intra-Cluster Correlations (ICCs) 

Analysis 
Outcome 

type 
Unconditional 

ICC 
Conditional ICC 

Primary Continuous 0.38 0.36 

Sensitivity Analysis Continuous 0.38 0.35 

Secondary: 
Confidence 

Continuous 0.10 0.04 

Secondary: 
Attitudes 

Continuous 0.07 0.03 

Secondary: Self-
Efficacy 

Continuous 0.07 0.06 

Secondary: 
Aspirations 

Binary 0.13 0.04 
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Appendix D: Randomisation Syntax 

log using "CREST randomisation.13.11.17.txt", replace text 

set more off 

******************************************************************************** 

* Stage 1: Randomisation for schools with full data (stratified by GCSE and everFSM) 

******************************************************************************** 

use "file for randomisation.dta", clear 

 

*create strata groups based on high/low GCSE/EverFSM 

xtile everFSM_gp = everFSM, nq(2) 

sort  everFSM 

list everFSM everFSM_gp, sepby(everFSM_gp) 

ta everFSM_gp 

 

* Drop the 2 schools missing prior GCSE data (to be randomised separately) 

drop if missing(GCSE)  

ta everFSM_gp 

* both are from same FSM strata 

 

xtile GCSE_gp = GCSE, nq(2) 

sort  GCSE 

list GCSE GCSE_gp, sepby(GCSE_gp) 

 

*Create a random number 

sort Respondent_ID 

set seed 67985360 /*from random.org, generated on 10.11.17 

random number between 10,000,000 and 99,999,999 */ 

gen double random = uniform() 

 

*Within each FSM and GCSE group, sort randomly 

sort everFSM_gp GCSE_gp random, stable 
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*Figure out how many schools there are in each stratum 

by everFSM_gp GCSE_gp: gen strata_size = _N 

 

*Assign a value reflecting the current (random) order of these schools in each stratum 

by everFSM_gp GCSE_gp: gen strata_index = _n 

 

*Create a variable treatment which equals 1 if treatment and 0 if control, which is based oly on the random order 

gen treatment = 0 

replace treatment = 1 if strata_index <= (strata_size/2) 

tab treatment 

 

* last replication correction not needed as each strata has an even number of observations 

 

// Save file 

keep Respondent_ID Respondent_Serial treatment  

save "I:\Workdocs\P12153 Evaluation of Crest\Secure\Randomisation\randomisation results 1", replace 

 

******************************************************************************** 

* Stage 2: Randomisation for those those missing GCSE data  

******************************************************************************** 

use "file for randomisation.dta", clear 

 

* keep only those missing GCSE data (don't need to strastify by FSM as both are from the same strata) 

keep if missing(GCSE)  

 

*Create a random number (same as above) 

sort Respondent_ID 

set seed 67985360 /*again, from random.org, generated on 10.11.17 

random number between 10,000,000 and 99,999,999 */ 
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gen double random = uniform() 

 

*Within each FSM and GCSE group, sort randomly 

sort  random 

 

*Figure out how many schools there are in each stratum 

gen strata_size = _N 

 

*Assign a value reflecting the current (random) order of these schools in each stratum 

gen strata_index = _n 

 

*Create a variable treatment which equals 1 if treatment and 0 if control, which is based oly on the random order 

gen treatment = 0 

replace treatment = 1 if strata_index <= (strata_size/2) 

 

* We have an even number so no need to run last replication correction as above.  

 

// Save file 

keep Respondent_ID Respondent_Serial treatment  

save "randomisation results 2", replace 

 

******************************************************************************** 

* Stage 3: Append the randomisation results 

******************************************************************************** 

use "randomisation results 1", clear 

append using "randomisation results 2" 

 

ta treatment 

save "randomisation results final", replace 

 

log close _all 
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Appendix E: Analysis Syntax 

use "$working\SRS_CREST_Silver_Analysis_FINAL.dta", clear 

*** Initial checks 

* Check sample size 

ta treat, m 

* Remove cases that are missing values needed for the analysis model 

*Note - ought to add schoolid here for transparency - it is complete case, but include for follow up by others as it 

is included in final model below. 

keep if !missing(treat, totalrawscore, strata_ID, KS2_SCILEVTA) 

ta treat, m // check complete case sample size 

***** 

* 1. 3-Level Hierachical Linear Model 

***** 

mixed totalrawscore treat i.KS2_SCILEVTA i.strata_ID || schoolid:, mle variance // Highest level is stratification 

(Fixed Effects), then schools, then pupils 

***** 

* 2. Treated and Control group sample sizes 

***** 

ta treat, matcell(x) 

matrix list x 

local n1=x[2,1]  //Treated 

local n2=x[1,1]  // Control 

local N=x[1,1]+x[2,1] //Total 

display _column(20) `n1' _column(40) `n2' _column(60) `N' 

***** 

* 3. Adjusted means 

***** 

mixed totalrawscore treat i.KS2_SCILEVTA i.strata_ID || schoolid:, mle variance 

matrix define k=r(table) 

local Yadj_treated=k[1,1]  + k[1,12] // update co-ordinates 

local Yadj_control=k[1,12] // update coordinates 

display  _column(20)  `Yadj_treated' _column(40) `Yadj_control' 
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***** 

* 4. Pooled standard deviation 

***** 

/*        ____________________________________ 

Pooled standard deviation = \_/((n1-1)*sd1^2+(n2-1)*sd2^2)/(n1+n2-2) 

*/ 

* EEF Preference is to use the unconditional variance 

* Treated 

mixed totalrawscore || schoolid: if treat==1, mle variance 

matrix define z1 = r(table) 

local se1 = z1[2,1] // takes the standard error 

local sd1 = `se1'*sqrt(`n1') // convert the std.error to std.deviation 

* Control 

mixed totalrawscore || schoolid: if treat==0, mle variance 

matrix define z2 = r(table) 

local se2 = z2[2,1] // takes the standard error 

local sd2 = `se2'*sqrt(`n2') // convert the std.error to std deviation 

* Estimate pooled standard deviation: 

display `sd1' `sd2' 

local pooled_sd = sqrt((((`n1'-1)*((`sd1')^2))+((`n2'-1)*((`sd2')^2)))/(`n1'+`n2'-2)) 

display `pooled_sd' 

***** 

* 5. Number of schools 

***** 

preserve 

keep if treat==1 

keep schoolid 

duplicates drop 

count 

local m_t=r(N) 

restore 
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preserve 

keep if treat==0 

keep schoolid 

duplicates drop 

count 

local m_c=r(N) 

restore 

***** 

* 6. Estimation of ICC's 

***** 

* Conditional ICC 

mixed totalrawscore treat i.KS2_SCILEVTA i.strata_ID || schoolid:, mle variance 

estat icc 

local icc_school = r(icc2) 

* Unconditional ICC 

mixed totalrawscore treat || schoolid:, mle variance 

estat icc 

local rho = r(icc2) 

***** 

* 7. Nu 

***** 

* Number of pupils in treatment squared minus number of pupils in each school squared and then summed 

sort schoolid 

by schoolid: gen number_pupils=_N 

gen number_pupils2 = number_pupils^2 

preserve 

keep if treat==1 

keep schoolid number_pupils2 

duplicates drop 

egen temp = total(number_pupils2) 

sum temp 
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local sum_nt_squared = r(mean) 

restore 

preserve 

keep if treat==0 

keep schoolid number_pupils2 

duplicates drop 

egen temp=total(number_pupils2) 

sum temp 

local sum_nc_squared=r(mean) 

restore 

local nu_t = ((`n1'^2)-`sum_nt_squared')/(`n1'*(`m_t'-1)) 

local nu_c = ((`n2'^2)-`sum_nc_squared')/(`n2'*(`m_c'-1)) 

***** 

* 8. Estimation of Cohen's D 

***** 

 

local d = ((`Yadj_treated'-`Yadj_control')/(`pooled_sd'))*sqrt((1-`rho')*(((`N'-(`nu_t'*`m_t')-

(`nu_c'*`m_c'))+(`nu_t'+`nu_c'-2)/(`N'-2)))) 

***** 

* 9. Calculation of A 

***** 

gen number_pupils3 = number_pupils^3 

preserve 

keep if treat==1 

keep schoolid number_pupils3 

duplicates drop 

egen temp=total(number_pupils3) 

sum temp 

local sum_nt_cubed=r(mean) 

restore 

preserve 

keep if treat==0 
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keep schoolid number_pupils3 

duplicates drop 

egen temp=total(number_pupils3) 

sum temp 

local sum_nc_cubed=r(mean) 

restore 

local A_t = (((`n1'^2)*`sum_nt_squared')+(`sum_nt_squared'^2)-(2*`n1'*`sum_nt_cubed'))/(`n1'^2) 

local A_c = (((`n2'^2)*`sum_nc_squared')+(`sum_nc_squared'^2)-(2*`n1'*`sum_nc_cubed'))/(`n2'^2) 

local A = `A_t'+`A_c' 

display _column(20) `A_t' _column(40) `A_c' _column(60) `A' 

***** 

* 10. Calculation of B 

***** 

local B = (`nu_t'*(`m_t'-1))+(`nu_c'*(`m_c'-1)) 

***** 

* 11. Calculation of N Tilda 

***** 

local n_tilda = ((`n2'*`sum_nt_squared')/(`n1'*`N'))+((`n1'*`sum_nc_squared')/(`n2'*`N')) 

***** 

* 12. Estimate the variance of D 

***** 

local V_d = (`N'/(`n1'*`n2'))*(1+(`n_tilda'-1)*`rho')+(((`N'-2)*((1-`rho')^2)+(`A'*(`rho'^2))+(2*`B'*`rho'*(1-

`rho')))*(`d'^2))/(2*(`N'-2)*((`N'-2)-(`rho'*(`N'-2-`B')))) 

display `V_d' 

***** 

* 13. Calculate confidence intervals 

***** 

local d_lb = `d'-(1.96*sqrt(`V_d')) 

local d_ub = `d'+(1.96*sqrt(`V_d')) 

***** 

* 14. Calculation of J 

***** 
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* J = 1 - (3/(4(df)-1)) 

local q = 5 // number of covariates 

local j = 1-(3/(4*(`q'+2)-1)) 

display _column(20) `j' 

***** 

* 15. Hedge's G plus confidence intervals 

***** 

 

local g = `d'*`j' 

local V_g = `V_d'*(`j'^2) 

local g_lb = `g'-(1.96*sqrt(`V_g')) 

local g_ub = `g'+(1.96*sqrt(`V_g')) 
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Appendix F: Memorandum of Understanding 

 

 

 

 

 

 

 

 
Agreement to participate in the evaluation of the 

CREST Silver Award 

 
Thank you for participating in this evaluation of the CREST Silver Award. The purpose of the following 

agreement is to outline the commitments of all parties involved.  

 

Please sign both copies, retaining one and returning the second copy to [NAME OF CONTACT] at 

[PROJECT DELIVERY ADDRESS/EMAIL] by [ADD DATE] 

 

School Name: ____________________________________________________________ 

 

School Postcode: _____________ Head teacher Name: ____________________________ 

 

 

 

1. Aims of the Evaluation  

The aim of this project is to evaluate the impact of the CREST Silver Award. 

 

CREST is a nationwide Award scheme rewarding student-led, independent STEM project work. 

Previous research by Pro Bono economics (2016) suggested that students who do a CREST Silver 

Award are more likely to improve their educational outcomes and choose STEM A-levels.  

 

By participating in this research, you will make an important contribution to understanding how 

independent, hands-on project work can impact student achievement and progression in STEM 

subjects. 

 

 

 

2. Evaluation Design  

The research design is a randomised controlled trial and it will involve around 200-215 secondary 

schools in England.  Half the schools will be randomly assigned, by computer, to the treatment group 

and will deliver the CREST Silver Award in 2017-18 and the other half will be allocated to the control 

group. All schools (control and treatment) are required to administer science tests and attitude 

questionnaires to participating Year 9 pupils at the end of the treatment year in summer 2018, 

alongside other evaluation activities detailed in Section 3 of this document. The control schools can 

then offer the CREST Silver Award to the next cohort of Year 9 pupils if they would like to. The 

evaluation is being conducted by an independent research team from NatCen Social Research. 

 

Random assignment of schools to control and treatment is essential to the evaluation as it is the best 

way of identifying what effect the project has on children’s outcomes. It allows the research team to 

compare progress made by children in treatment and control schools. It is important that schools 

understand and consent to the random allocation process.   
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3. School Responsibilities 

 

3.1. Prior to the trial:  

• Pupil recruitment: Recruit a minimum of 6 and a maximum of 35 pupils to undertake a CREST 

Silver Award, of whom at least 25% will be everFSM students. Student names will be finalised at 

the start of the 2017/18 school year. 

• Have a named CREST Award Educator: The CREST Award Educator (e.g. teacher or 

technician) will play a key role in delivering the treatment and supporting the NatCen 

research team to conduct the evaluation tasks. They will be the main point of contact when 

NatCen is scheduling evaluation tasks. A member of the senior management team at each 

school also needs to be appointed and named as a key contact.  

• Consent to randomised allocation and commit to the outcome: whether assigned to the 

treatment or control group. 

 

3.2. During the trial:  

• Control schools are requested not to run CREST/ CREST linked activities with the 2017/ 18 Year 9 

cohort: Control schools can deliver their planned activity with Year 9 the following academic 

year (2018/ 2019) but are asked not to run CREST and CREST linked activities with the 2017/18 

Year 9 cohort.35  

• Allow and plan time for CREST project work: Teachers in treatment schools will allow and plan 

time in the school day (either within the curriculum or in a club situation) for students to 

complete 30+ hours of STEM project work for a CREST Silver Award. This will be with a selected 

group of Year 9 students (as per the selection criteria), between November 2017 and May half 

term 2017. The CREST project should follow a process that fits with the CREST Silver Award 

criteria.  

• Support students in their CREST project work: by assisting them with ideas, resources and 

providing time and a suitable space and equipment to carry out the work. Provide guidance 

to enable students to complete a project report or portfolio of evidence to present to their 

CREST assessor.  

• Keep a record of additional costs incurred while running the CREST Silver Award, if allocated to 

the treatment group.  

 

  

                                                      
35 A full list of CREST link schemes is available on the CREST website 
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3.3. Evaluation tasks: 

• Commit to completion of all pre- and post-trial tasks and liaise with research staff to find times 

and dates for these tasks: evaluation tasks will be conducted with school staff and with pupils. 

The tasks required for the control and treatment groups are summarised in the table, and 

described in more detail below. 

 

 

 

4. British Science Association Responsibilities 

• Provide information about CREST, and guidance in planning projects. For schools allocated to 

the treatment group, this will be in November 2017 and for schools allocated to the control 

group who can choose to offer the CREST Silver Award to the next cohort of Year 9 pupils, this 

will be in September 2018. 

• Be the first point of contact for any questions about the trial.  

• Provide on-going support to the school through the digital platform/ website and CREST 

support network. 

• Facilitate assessment of the CREST Silver Awards. 

5. NatCen Responsibilities 

• Provide materials to enable schools to undertake the parental opt-out process. 

• Conduct the random allocation of schools to treatment or control groups. 

• Provide templates to schools to help them record any additional costs incurred by 

participating in the trial.  

• Be a secondary point of contact for questions specifically about the evaluation. 

Evaluation 

Activity 

Control Group Treatment 

Group 

1. Distributing opt-out letters to parents of Year 8 pupils 
Parents of all Year 9 pupils (at the end of Year 8) must receive a letter enabling them 

to opt-out of the project evaluation. 

✓ ✓ 

2. School beginning of trial survey and collection of pupil data 
CREST Award Educators in all schools will be asked to complete a short pre-trial 

questionnaire in September 2017. Schools will also be asked to provide selected school 

and pupil level information in September 2017.  

✓ ✓ 

3. Pupil beginning of trial survey  
The CREST Award Educator will distribute an online survey link to pupils in 

September 2017, assessing their attitudes to science, school, and reasons for wanting 

to take part in the CREST Silver Award, and give pupils time to complete the survey 

during school hours. 

✓ ✓ 

4. Case studies in 10 schools 
Case studies will be undertaken in 10 treatment schools. A small number of staff at 

these schools will be asked to take part in a telephone interview before the trial in 

November 2017.  

 
These schools will then be invited to take part in a visit from the NatCen research 

team after the trial in May 2018; interviews will be carried out with staff involved in 

CREST, alongside discussion groups with pupils who took part. 

 
✓ 

5. End of trial telephone interviews in 5 schools 
A small number of staff at control schools will be asked to take part in a telephone 

interview at the end of the trial in May 2018. 

✓  

6. School end of trial survey  
All CREST Award Educators will be asked to complete a short post-trial 

questionnaire in June 2018. 

✓ ✓ 

7. Pupil end of trial survey and science assessment  
All schools will take part in a telephone call with NatCen staff to schedule and plan a 

science assessment for pupils. The school will facilitate the completion of the one hour 

online assessment by all eligible pupils. As part of this, the school will ensure that a 

teacher is present on the day of the assessment to support in managing the behaviour 

of pupils. A short survey on attitudes to science will follow this assessment. 

✓ ✓ 
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• Collect and analyse the data from the project to estimate the impact of the treatment, 

including pupil and school data, pupil survey data (pre-and post-trial), assessment results, 

interviews with CREST Award Educators and discussion groups with pupils. 

• Write a report, published by EEF, on the findings of the project and disseminate research 

findings (through publication on NatCen website) in which no school or pupil will be identified. 

6. Payment 

• Control and treatment schools will receive £600: This will be a staged payment with £150 at the 

start and £450 later on when all evaluation tasks are complete.  

 

7. Use of Data  

All data, including pupils’ test responses and any other pupil data, will be treated with the strictest 

confidence. Pupil assessments will be administered by NatCen Social Research. Named data will be 

matched with the National Pupil Database and shared with NatCen, the BSA, the Department for 

Education, EEF, EEF’s data contractor FFT Education and in an anonymised form to the UK Data 

Archive. No individual school or pupil will be identified in any report arising from the research.  

 

We commit to the evaluation of the CREST Silver Award as detailed above  

 

Head teacher/Senior leader 

 

Name: 

 

Signature: _______________________________ Date: ___________  

 

CREST Award Educator 

 

Name 

 

Signature: ________________________________ Dates____________ 
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Appendix G: Privacy Notice 
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Appendix H: Example of a topic guide 
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Appendix I: CREST Activity Record 
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This work was produced using statistical data from ONS. The use of the ONS statistical data in this 

work does not imply the endorsement of the ONS in relation to the interpretation or analysis of the 

statistical data. This work uses research datasets which may not exactly reproduce National Statistics 

aggregates. 

You may re-use this document/publication (not including logos) free of charge in any format or 

medium, under the terms of the Open Government Licence v3.0. 

 

To view this licence, visit https://nationalarchives.gov.uk/doc/open-government-licence/version/3 

or email: psi@nationalarchives.gsi.gov.uk 

 

Where we have identified any third-party copyright information you will need to obtain permission from 

the copyright holders concerned. The views expressed in this report are the authors’ and do not 

necessarily reflect those of the Department for Education. 

 

This document is available for download at https://educationendowmentfoundation.org.uk 

 

The Education Endowment Foundation 
5th Floor, Millbank Tower 
21–24 Millbank 
London 

SW1P 4QP 

 

https://educationendowmentfoundation.org.uk 

 
@EducEndowFoundn 

Facebook.com/EducEndowFoundn 
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