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Executivesummary

The project

Fit to Study aimed to increase the amount of physical activity undertaken by Year 8 children in PE lessons. Previous
studies had suggested that increasing studentso6 physical act i
attainment. However, these studies had not tested interventions that could work at scale. This project was designed to

test whether Fit to Study could support a large humber of schools to increase physical activity in order to benefit
academic attainment. It was developed and delivered by a team of academics based at the University of Oxford and

Oxford Brookes University.

The intervention required teachers to include two key activities in every PE lesson:

1. Four minutes of vigorous physical activity during the warm-up at the start of each lesson
2. Three o6f it n ¢heogghoutnhe kessdn avirich éonsist of two minutes of intense physical activity

The delivery team provided a two-hour, face-to-face training session for teachers on how to deliver the intervention.
Teachers who were unable to attend were invited to a live webinar covering the same content. Teachers who attended
a training session were expected to pass on what they had learned to other PE teachers at their school. The delivery
team provided ongoing support throughout the school year through email and phone communications, and school visits.

Fit to study was evaluated using a randomised controlled trial involving 104 schools and 8,707 pupils. The primary
outcome of interest for the trial was maths attainment, measured using the Progress Test in Mathematics. Alongside

the impact evaluation, a mixed-methods process study e x pl or ed i mpl ement at i ors toahed t ¢
programme. The process study included observations of the initial training delivered to PE teachers, observations of

PE lessons, interviews with staff, and a teacher survey. The intervention was delivered throughout the academic year
2017/2018, with teacher training beginning in July 2017 and the post-test in June and July 2018.

Fit to Study was funded as part of the Education and Neuroscience scheme, a collaboration between the EEF and
Wellcome Trust to provide funding for collaborative projects between educators and neuroscientists.

Key conclusions

1. There is no evidence that Fit to Study had an i mpact c
rating.

2. There is no evidence that Fit to Study had an impact on the maths outcomes of pupils eligible for free school meals.

3. Generally, PE teachers struggled to implement Fit to Study as intended in each PE lesson as required. Implementation
was difficult in lessons where skill development was a priority or large amounts of equipment were in use.

4. Attendance at the initial face-to-face training was poor. Furthermore, training participants felt that the content of the training
should focus less on theoretical aspects and more on how the intervention should be delivered in PE lessons and how
delivery challenges can be addressed. Teachers reported that there were instances where Fit to Study disrupted lesson
flow.

5. Despite the implementation issues experienced by teachers, the majority of schools said they would recommend Fit to
Study as a way to promote physical exercise.

EEFSecurityrating

These findings have a low security rating. This was an efficacy trial, which tested whether the intervention worked under
developer-led conditions. It was a well-designed, two-armed randomised controlled trial. The trial was not as well-
powered as other EEF trials because recruiting a larger number of schools could have affected the quality of
implementation under ideal developer-led conditions. 44% of the pupils who started the trial were not included
the final analysis because of, problems around the implementation of the trial and difficulties with testing, and in some
instances, due to external pressures.
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Additional findings

Additional analyses did not suggest that Fit to Study had a differential effect according to gender or prior maths
attainment.

The findings of this study are not consistent with previous research that has suggested that physical exercise
interventionshada positive i mpact on pupilsd cognitive functions
research that looked at the impact on academic attainment, which also failed to demonstrate impact, even with
interventions using higher doses. An important difference between the current study and prior research is that while

most prior studies have delivered longer sessions of moderate activity, the current study delivered brief bursts of
vigorous activity. Therefore, it is important to note that the amount of vigorous activity specified for the intervention by

the developers was an estimate to accommodate the structure of PE lessons in English state secondary schools.

The process evaluation suggested additional possible explanations for the lack of positive impact:

1 Some PE teachers felt that bringing pupils together for the physical activity infusions required making regular
stops to the |l esson which resulted in the increase of
lessons being less active overall than regular PE lessons.

1 There was inconsistent implementation and intervention fidelity was low. Only a small majority (53%) of the
treatment schools that conducted the post-intervention testing indicated that more than half of all Year 8 PE
lessons had been delivered as planned.

Although there is no evidence for positive effect on academic attainment in this trial, the majority of teachers felt that
the intervention could be useful for increasing physical activity and fithess. This will be explored in the future by the
developers through analysis of fithess data they collected.

Cost

The cost of Fit to Study is very low, between £4.56 and £4.80 per pupil per year over 3 years, depending on whether a
school opted for face-to-face or online training. Participating teachers attended an initial two-hour training session.

Table 1: Summary of impact on primary outcome

Effect size :
Outcome/ _ Estimated . EEF security :
% confidence mo n ¢ No. of pupils value ; cost rating
G (95% fid t he N f I P val rating EEF t rat
rou
> Interval) HIBUIES
-0.008
Maths 0 4,845 0.661 8 £
(-0.06, 0.05)
Maths -0.01
. 0 1,448 0.709 N/A £
FSM pupils (-0.12, 0.09)
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Introduction

Background evidence

The role of regular physical activityinpeopl eé6s | ives has been the subject

most obviously in medicine, focusing on the benefits of following healthy lifestyles at both the individual and societal
level (Ortega et al 2018; Warburton et al 2006; However, there is increasing focus on the benefits that participation in
sport or PE provision that requires Moderate to Vigorous Physical activity(MVPA)c an have on other
lives, including mental well-being, social development (such as leadership skills and team working), social interactions,
cognition, and educational attainment (Booth et al 2014; Roberts et al. 2010) .

Participation in physical activity has been the focus of policy makers for some time. A 2013 cross-government initiative
in the UK set out a priority to increase participation in sport amongst people of all ages, but with a focus on engagement
amongst children and young people (DCMS and DfE, 2015). The initiative set out funding through the PE and Sport
Premium, to expand the School Games Programme. It included a commitment to support Sport England to help 14-15
year olds to keep playing sports throughout their lives. An Ofsted review found that whilst there had been an increase
in Good and Outstanding PE teaching in schools, there was still significant progress to be made for PE in secondary
schools to consistentlyc ont r i but e t oTherevigw suggésted incteasimg tene given to teaching core PE
each week and providing weekly opportunities to attain high standards of performance and engage in regular, high-
intensity vigorous activity for sustained periods of time.

In addition to general concerns about participation in physical activity, the level of activity and engagement during PE
lessons may vary by pupil characteristics, such as gender. A Government review of participation in sport among girls
highlighted low levels of engagement as a concern. Thedropingi r I sé participation | ev
becomes more pronounced in years 8 and 9 of secondary school (between 12-14 years of age) (DfE, 2013). This trend

of

asfy

el s

continues as girlsd experiences of PE and sports at scho

i fe. Mor eover, girl sé6 and wocastin Bwer gmang fower sopi@ecananmic groups
(House of Commons, 2014)1. Schools, particularly those in deprived communities, have an important role to play in
motivating all pupils to increase participation in PE and sports through effective PE provision and teaching.

Recent reviews of studies looking at the impact of increasing MVPAZ2 in children on academic achievement, found that
heart rate increases during PE lessons had either a positive relationship with attainment or none at all with virtually no
studies reporting a negative effect3(CDCP, 2010)., Evidence from the field of neuroscience has shown that MVPA
increases brain volume, blood flow and connectivity, particularly in the hippocampus (Erikson et al, 2011, Chaddock-
Heyman et al., 2013), which may help improve cognitive functions such as working memory and attention (Phan et al.
2018) . Analysis of longitudinal datasets confirms neuroscience findings in relation to physical activity and improved
cognitive function as well as on classroom behaviour, which may enhance academic performance (Steed and Nevill,
2010 and Booth et al, 2014). Steed and Nevill (2010) suggest that further research is needed to establish the optimal
intensity and duration of physical activity (and MVPA) to improve cognitive function. Also, conclusions from two recent
studies pointed to the positive effects of physical exercise interventions on precadol escentsé co
including working memory and brain development (Kamijo et al, 2011; Chaddock-Heyman et al., 2013).

However, some other studies failed to detectany i mpact of the physical Athreyear
cluster randomised trial in the USA involving 24 schools tested Physical Activity Across the Curriculum (PAAC), a school
based intervention that promoted 90 minutes of MVPA/week in addition to a 60 minute PE lesson* found no significant

2 An MVPA fact sheet (2009) defines moderate physical activity as activities equivalent in intensity to brisk walking or bicycling.
Vigorous physical activity is an activity that produces large increases in breathing or heart rate, such as jogging, aerobic dance or
bicycling uphill. http://www.californiaprojectlean.org/docuserfiles/200911_MVPA_FactSheet%5B1%5D.pdf

3 EEF (2014) Neuroscience and Education: A review of Educational Interventions and Approaches Informed by Neuroscience.

4 This intensity of physical activity was based on the U.S Department of Health and Human Services guidelines set out in Healthy
People 2010.

spo

gni t

i se
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difference in attainment (a secondary outcome measure) among a sub-sample® of participants (Donnelly, 2009). More
recently, a trial based in England that tested two interventions to modify MVPA among Year 7 pupils in 60 secondary
schools analysed accelerometer data and assessed levelofwell-bei ng. 1t concluded t hat,
such as 1:1 peer mentoring sessions between Year 9 and Year 7 pupils to increase physical activity, are unlikely to
have a meaningful impact on MVPA or feelings of well-being (Tymms et al, 2016).

There is some evidence pointing to the differential impact of physical activity on academic attainment for boys and girls.
For example, Carlson et al. (2008) observed a small but significant benefit of extra physical exercise for academic
achievement in mathematics and reading for girls but not for boys. Also, some studies testing the impact of physical
interventions on academic achievement found different effect sizes for pupils with low and high prior attainment. Testing
a new classroom physical intervention, McClelland et al. (2015) found that the improvements in pupil academic
performance were largest for struggling pupils performing in the lowest 20 percent.

The majority of evidence on physical activity and academic attainment or cognitive function has focused on MVPA.
However, there is increasing interest in the possible role of short bursts of high intensity or vigorous physical activity
(VPA) at influencing the brain and cognition (Moreau, D. et al, 2017; Costigan, S. A. et al, 2016; Kujach S, et al., 2018;
Cooper, S. B. et al, 2016).

The Education Endowment Foundation and the Wellcome Trust are working together to build research expertise and
knowledge at the interface between neuroscience and education. The evaluation of the Fit to Study intervention, an
EEF and Wellcome Trust collaboration, adds to this body of evidence by measuring levels of physical activity and
assessing changes in cognitive function and attainment among secondary school pupils.

Intervention

The Fit to Study intervention was designed by academics at Oxford University and Oxford Brookes University in
collaboration with stakeholders including the UK Sports Partnership, PE teachers and head teachers. The intervention
was piloted in a small number of schools and evidence from the evaluation of the pilot, conducted by NatCen, informed
the review and redesign of the intervention. Further information on the rationale for and design of the intervention, as
well as details of secondary measures, are available in a protocol paper published by the developers (Wessenar et al
2019).

As highlighted above, neuroscience evidence suggests that physical activity contributes to improved cognitive function
and then to improved attainment. Therefore, it could be expected that within one academic year an increase in physical
activity will lead to improved attainment.

The Fit to Study intervention aimed to increase activity levels within PE lessons because PE lessons presented the best
opportunity within the school day to improve activity.

Previous intervention trials have tended to focus on MVPA sessions of at least 60 minutes per week. However, the Fit
to Study developers focused on designing an intervention that could be delivered within the context of the school
curriculum. Therefore, in contrast to many previous trials, the Fit to Study intervention focused on short bursts of
vigorous physical activity (VPA) that could be incorporated into a regular PE lesson. Short bouts of VPA or high-intensity
activity, during which individuals work at around 80% of their maximum heart rate for between 45 seconds and four
minutes, have been shown to deliver equivalent fithess benefits to longer, lower-intensity workouts (Buchheit & Laursen,
2013; Costigan et al, 2015). This type of vigorous activity was chosen by the developer as it is brief enough to be
incorporated into PE lessons without disrupting curriculum delivery, and there is evidence that it can improve adolescent
fitness (Moreau et al, 2017; Costigan et al, 2016; Kujach, S. et al, 2018, Cooper et al, 2016; Logan et al, 2014).

The Fit to Study intervention was developed in two stages:

5 Sub-sample measures were obtained at baseline and at three years. Detailed descriptions of all sub-sample evaluations can be
found: DuBose KD, Mayo MS, Gibson CA, Green JL, Hill JO, Jacobsen DJ, Smith BK, Sullivan DK, Washburn RA, Donnelly JE.
Physical activity across the curriculum (PAAC): rationale and design. Contemp Clin Trials. 2008;29:83i 93
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1. A developmental stage during which the developers explored the most appropriate delivery approaches and
design for Fit to Study.

2. A pilot stage involving 8 schools. This was conducted in two phases. 4 schools delivered Fit to Study® in the
first phase. Emerging findings led to a review of the intervention. The remaining 4 schools delivered the revised
Fit to Study intervention during the second pilot phase. Each phase was delivered over one school term.

The intervention was designed as a whole school intervention that could be incorporated in PE lessons. The trial
focused on Year 8 pupils (aged 12-13) because it is around this age that physical activity levels begin to drop off,
particularly among girls (Inchley et al., 2016), and where the adolescent brain is developing rapidly (Blakemore and
Choudhury 2006). Fit to Study is targeted at increasing vigorous physical activity (VPA) during PE lessons. Short bouts
of VPA have been shown to deliver equivalent fitness benefits to longer, lower-intensity workouts (Buchheit & Laursen,
2013). This type of activity has been shown to be brief enough to be incorporated into PE lessons without disrupting
curriculum delivery (Logan et al., 2014) and may be sufficient to bring about cognitive changes, although evidence is
inconclusive (Costigan et al, 2016).

As part of the intervention PE teachers were provided training and guidance so that they could adapt PE lessons to
create more opportunities for pupils to achieve the required level of VPA during PE lessons.

Training was planned to be delivered by the developers face-to-face to all Year 8 PE teachers from every intervention
school. The training comprised a two-hour session delivered at two hubs where teachers from different schools could
attend together. Up to 30 teachers could take part in a session. The initial plan was to deliver the training session before
the end of in July 2017 and before the end of the 2016/2017 school year. The possibility of cascading training within a
PE department was to be used only if a teacher was unable to attend and this possibility was not offered as an alternative
to face-to-face training. Developers provided the face-to-face training where the rationale of Fit to Study was presented
and attending teachers were given the opportunity to discuss the ways in which they would deliver Fit to Study within
their PE lessons.

Four modes of training were implemented: face-to-face training sessions, live webinar, pre-recorded training videos and
cascading.

Teachers who were unable to attend a face-to-face training session were invited to a live webinar covering the content
of the face-to-face training in September 2017. Webinars were offered on multiple dates to suit school availability.
Where teachers were unavailable to attend a live webinar, they were sent a link to a pre-recorded video of the training
hosted online. Uptake of the training by teachers is presented in the implementation and process evaluation section.

Teachers who attended a training session could cascade what they had learned to other PE teachers at their school.
On-going support was provided by the developers throughout the school year, including on-going communication and
school visits. iTop-u p 0 t r ai ni n g edvntoghe initiacsohogb \asitsantade by the developer. These visits also
provided an opportunity for any other ad-hoc support required by schools.

Training covered the scientific rationale for the research, what schools would need to do to deliver the intervention, and
the requirements for trial participation (for example, filling in lesson logs). More details on the contents of the training is
contained in Appendix K.

During the trial Fit to Study consisted of two key components which PE teachers had to implement in each PE class:

1. Four minutes of VPA during the warm-up at the start of each PE lesson
2. Three o6fitness infusionsdéd which are short intense

Therefore, each PE lesson structure included at least 10 minutes of VPA. The assumption was that if pupils would take
part in two Fit to Study PE lessons per week, pupils would be engaged in at least 20 minutes of VPA per week which
would benefit pupil brain structure function and thereby improve executive function, attention and working memory,
which in turn would improve learning T resulting in a positive impact on attainment.

6 https://educationendowmentfoundation.org.uk/projects-and-evaluation/projects/fit-to-study
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The intervention was delivered by PE teachers during scheduled PE lessons. The intervention rationale is set out in
the logic model below:

Figure 1: Fit to Study logic model

FITTO STUDY

Online
resources for
teachers
including
PE Teacher training tr::\(;nﬁil(ies Teachersdaliver20 Increase in pupil
about Fit to Study, mins of VPA per week cognitive »
the evidence base, (i.e. 10 minutes per / functioning <
school — and how to Assembly and hour of PE) g
increase VPA in promotional hcreneaim ;‘ci
H warmups and materials for e Achieved through 4 pupils VPA =
v through infusions pupils minutes of VPA during lovale §
PE teacher ‘buy | » S — Yvarm .UP 3{‘d 3x2 é
in’ i Ongoing minute infusions after \ ‘ ‘ RS
, monitoring and warm up Increase in pupil
geographic hubs feedback T
(during RA

visits and using
lesson logs)*
*during trial
only

The cognitive domains that have been previously reported to improve with physical activity interventions include
executive function and memory (Khan, N. A., and Hillman, C. H., 2014; Mura, G. et al, 2015; Fisher, A. et al, 2011;
Monti, J. M., Hillman, C. H., Cohen, N. J., 2012; Hillman, C. H. et al., 2014), functions that would be relevant across a
wide range of academic disciplines. In line with this, prior studies have reported effects of physical activity on both maths
and literacy (Donnelly et al, 2016; Hillman et al., 2008). However, testing constraints and cost and a desire to minimise
school burden meant that a single outcome measure had to be defined for this study. In conjunction with the developers,
and agreed upon by EEF, the attainment measure used was a maths test’.

The National Foundation for Educational Research (NfER) recruited schools for the trial, leading to the total recruitment
of 104 schools (more detail can be found in the participant flow diagram in the Impact Evaluation section). The delivery
of the Fit to Study intervention in schools was varied, and a number of factors were found to influence its implementation.
These are explored in more detail in the implementation and process evaluation section of this report. Thirty-one schools
dropped out of the study for a variety of reasons listed in the participant flow diagram in the impact evaluation section.

Evaluation objectives
The efficacy trial aimed to answer the following principal research questions:

1 What is the impact of Fit to Study intervention on Maths attainment of participating pupils?

1 What is the impact of Fit to Study intervention on Maths attainment of participating pupils (a) with low prior
attainment and (b) eligible for free school meals?

1 What is the impact of Fit to Study intervention on Maths attainment of participating (a) girls and (b) boys?

Alongside the impact evaluation, a process study to assess implementation fidelity (that is, whether the intervention
was delivered as intended) was carried out. Exploring implementation fidelity is important for furthering understanding
of any contextual and experiential considerations that affect implementation, and to inform analysis of intended primary
and secondary outcomes. The main research questions that the process evaluation sought to answer were:

1 How is the programme delivered and what factors influence implementation fidelity?
1 What type of PE lesson modifications take place in control schools during the treatment period?

7 https://lwww.gl-assessment.co.uk/products/progress-test-in-maths-ptm/
10
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1 What more generally are the barriers and necessary conditions for success?
1 What is PE teachers' level of engagement with available external support and guidance?

The evaluation protocol® for Fit to Study and the statistical analysis plan (SAP)® can be found on the Education
Endowment Foundationbés website

The table below shows which IPE questions will be answered by which data course including the number of encounters.

8 https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neuroscience_-
_Fit_to_Study_Trial_Protocol.pdf
9 https://educationendowmentfoundation.org.uk/public/files/Projects/Fit_to_Study SAP_2018.03.15_FINAL.pdf

11



Implementation and process evaluation research questions and data sources

IPE domain

Fidelity, Adaptation

Compensatory
activities

Conditions for
success

Engagement

IPE RQ

How is the programme
delivered and what
factors influence
implementation fidelity?

What type of PE lesson
modifications take
place in control schools
during the treatment
period?

What more generally
are the barriers and
necessary conditions
for success?

What is PE teachers'
level of engagement
with available external
support and guidance?

Data source

Online school survey

Phase 1 interviews

Phase 2 visits (interviews and
observations)

Phase 3 interviews

Online school survey

Phase 1 interviews

Phase 2 visits (interviews and
observations)

Online school survey

Phase 1 interviews

Phase 2 visits (interviews and
observations)

Phase 3 interviews

Online school survey

Phase 1 interviews

Phase 2 visits (interviews and
observations)

Phase 3 interviews

Fit to Study
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Number of encounters

All schools (treatment and control
group)

15 telephone interviews with treatment
schools

5 interviews with control group schools
Interviews with PE staff and
observations of PE lessons in 7
treatment schools

10 telephone interviews with treatment
schools

All schools (treatment and control
group)

5 interviews with control group schools

Interviews with PE staff and
observations of PE lessons in 3 control
groups schools

All schools (treatment and control
group)

15 telephone interviews with treatment
schools

Interviews with PE staff and
observations of PE lessons in 7
treatment and 3 control groups schools
10 telephone interviews with treatment
schools

All schools (treatment and control
group)

15 telephone interviews with treatment
schools

Interviews with PE staff and
observations of PE lessons in 7
treatment

10 telephone interviews with treatment
schools

Ethicsand trial registration

Ethical approval for the evaluation was obtainedfromUni ver si ty of Oxf or d-digisiobMeRbsearchl Sc
Ethics Committee. Approval was granted in January 2017. Schools were invited to sign a memorandum of
understanding (MoU) to signal their intention to take part in the trial and associated evaluation activities. Once this
agreement to participate in the trial was received, the schools was considered recruited into the trial. See Appendix F

for the MoU and information letter for parents.

The trial was registered with ISRCTN. The trial number is 1573051210, Oxford University separately registered the Fit
to Study trial with ClinicalTrials.gov.

Data protection

Upon the introduction of the General Data Protection Regulation (GDPR) on 25" May 2018, a privacy notice for the
evaluation of Fit to Study 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.

10 http:/ww.isrctn.com/ISRCTN15730512
12
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Third parties who would also have access to certain information were listed as academics from the University of Oxford
and Oxford-Brookes University, McGowan Transcriptions, Formara Print+ and GL Assessment.

NatCen was the data controller and data processor for this project. This means that NatCen were responsible for
deciding the purpose and legal basis for processing data (under Article 6 of GDPR). For this project, the legal basis for
processing data was fdAlegitimate interesto. inthaapeadx@siorpr i v
the NatCen website!*.

Projectteam

The developers at the University of Oxford and Oxford-Brookes University were responsible for the delivery of Fit to
Study in schools.

The evaluation of Fit to Study was led by Na t C eChildren and Families Team, who were responsible for the day-to-

day project management of the study. The team worked closely with impact evaluation experts from Nat Cen 6 s
Evaluation Team, who provided expertise on the design of the trial and testing. Contact with schools, pupil testing and

data entry processeswerec oor di nated t hr ough Nat CeThédsaft alysis @an fordhe studpP e p a
was written by Nico Jabin, Research Director Evaluation, who has since moved to another organisation. The final
version of the plan was agreed with EEF by Vainius Bartasevicius, Fatima Husain, and Lydia Marshall.

Table 2: NatCen evaluation project team

Children & Families Team

Dr Fatima Husain Director (interim) Overall study lead

Dr Lydia Marshall Research Director Project lead (until June 2018)

Sandy Chidley Senior Researcher Day to day project manager

Emma Forsyth Research Assistant Supporting testing and qualitative fieldwork

Evaluation Team

Vainius Bartasevicius Senior Researcher Impact analysis

11 http://natcen.ac.uk/taking-part/studies-in-field/fit-to-study/privacy-notice/
13


http://natcen.ac.uk/taking-part/studies-in-field/fit-to-study/privacy-notice/

Fit to Study
Evaluation Report

Methods

Trial cesign

The trial of Fit to Study was an efficacy trial, e x pl ori ng the interventionds potent.i

circumstances as possible and looking at a restricted cohort (Thorpe et al. 2009). The trial was designed as a two-arm,
two-level cluster-randomised trial, in which pupils (level 1) were clustered within schools (level 2). The intervention was
targeted at all Year 8 pupils in participating schools with all Year 8 PE teachers receiving training. However, given that
the training could also be cascaded to other teachers in the PE department randomisation was performed at school
level. Accounting for the hierarchical structure of the data was necessary to avoid underestimating the standard errors
of the treatment effects'2. Half of the participating schools were randomly assigned to implement the Fit to Study
programme while the remaining half were allocated to control and carried on with business as usual. Within randomised
schools, a sub-sample of Year 8 pupils were randomly selected for the testing for the primary outcome measure
considered in this evaluation report. All Year 8 pupils in participating schools were targeted for secondary outcome
measures collected by the developers. Information about the secondary outcome data collection is available in
Wassenar et al, 2019, the protocol published by the developer (Wassenaar et al, 2019).

Table 3: Trial design characteristics

Trial type and number of arms Efficacy, 2-arm trial

Unit of randomisation School

Stratification variable(s)

(if applicable) Gender-status of schools (co-educational or single-sex)

variable Maths attainment

Primary outcome
Raw scores achieved in the Progress Test in Mathematics (PTM), Level 13

measure (instrument, scale) (in the scale of 0 to 70)

variable(s) -
Secondary
outcome(s) measure(s)
(instrument, scale) -

We made one important change to the original trial design described in the protocol. In the protocol we originally
proposed to stratify randomisation by the gender-status of schools (co-educational or single-sex) and by geography.
Stratification by gender-status was underpinned by the assumption that the delivery of PE lessons may be different in
co-educational and single-sex schools. It was also believed that there might be some differences in the implementation
of PE teacher training across different geographical regions. Due to changes to the way teachers were trained (following
the introduction of the online training element), stratification by geography was no longer required. We also intended to
retain stratification by urban/rural status, as this may reflect different existing exercise regimes and thus influence
treatment effectiveness. However, stratification by both gender-status and an urban/rural status of schools proved to
be impossible because all rural schools selected for the trial were co-educational. Therefore, stratification was done by
gender-status of schools only. This change has been described and explained in the SAP.

Participantselection

To take part in the trial, schools had to meet the following criteria:

12 Education Endowment Foundation, 2018. Statistical analysis guidance for EEF evaluations , p. 3. Available at
https://educationendowmentfoundation.org.uk/public/files/Grantee_guide_and_EEF_policies/Evaluation/Writing_a_Protocol_or_SA
P/EEF_statistical_analysis_guidance_2018.pdf.
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1 Type: state schools including free schools were eligible to take part. Selective/grammar schools were not
eligible.

1 Location: For the developers to have ease of access, schools had to be located in one of following geographic
regions: Greater London; Thames Valley, Southampton and Portsmouth, Bristol and Bath, Birmingham and
Coventry, Cheltenham/Gloucester, Luton, Bedford and Milton Keynes.

School participation was voluntary and financial incentives were used. Both control and treatment schools received
£500 for taking part in the trial. Recruitment of schools was led by NFER with support provided by Oxford Brookes
University. NatCen contributed to relevant recruitment materials and ensured that information about the trial was
provided. These materials included evaluation information documents, the memorandum of understanding (MoU), and
parent information and opt-out documents. These can be found in Appendix F.

In each school, all pupils in all Year 8 form groups received the intervention. However, to reduce the burden of testing
on schools and in consideration of the costs associated with testing, only a set proportion of form groups in each school
were randomly selected for participation in testing for the primary outcome measure. In the protocol we suggested that
three Year 8 form groups per school would be selected for pupil testing for the primary outcome. However, this was
revised as selecting three form groups independent of the school size would have given more weight to smaller schools.
As an alternative, 49% of Year 8 forms were randomly selected for primary outcome testing in each school. Selecting
a proportion of forms relative to the school size ensured a more equal weighting to each pupil, rather than attributing
more weight to pupils in smaller and less weight to pupils in larger schools.

Outcomemeasures

The primary outcome of interest for the trial was maths attainment, as measured by the raw scores achieved in the
Progress Test in Mathematics (PTM), Level 13 (GL Assessment 2015). PTM is a standardised group test that assesses
pupils' mathematical skills and concepts. The test is aligned to the new national curriculum and is an accurate measure
of progress in maths. PTM Level 13 is suitable for pupils completing Year 8 and takes 75 minutes to complete. PTM
assesses two dimensions of learning:

1. Mathematical content knowledge (Curriculum Content Category)

2. Understanding and applying mathematical processes through reasoning and problem solving (Process
Category).

The test was administered by NatCen invigilators in schools post-treatment towards the end of the 2017/18 summer

term. Invigilators were blindtothes ¢c h o melathhenta |l | ocati on and were instructed n
allocation status. However, we could not control for schools disclosing their status to invigilators. The automated
marking was completed by GL Assessment.

No secondary outcomes were assessed during the trial. Apart from attainment, the Fit to Study logic model also
identifies the increase i n pFinéssda@d, albrg witha susnbeadf otheer spcontlaegyn t i a
measures, was collected by the developers and falls out of scope of this evaluation (refer to the protocol by Wassenaar

et al, 2019).

Key Stage 2 (KS2) scores for maths were used as a pre-test measure in this trial. Data on the raw KS2 scores was
obtained from the National Pupil Database (NPD).

Sample sizéor primary outcome assessment

At protocol stage, only preliminary sample size calculations were provided. The aim was to recruit around 100 schools
for the trial and randomly select three Year 8 form groups (around 90 pupils) for assessment in each school. The
estimated pupil sample size was 9,000%3.

13 For full power calculations at protocol, randomisation and analysis stages, please see the impact evaluation section of this report.
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In total 106 schools were recruited to the trial, two of which dropped out before randomisation. All Year 8 pupils received
the treatment in treatment schools. For the trial only 49% of Year 8 form groups in each treatment and control school
were selected for post-intervention assessment. As a result, 8,707 pupils out of 18,299 Year 8 pupils in the 104
randomised schools were randomly selected for testing. However, a further 18 schools dropped out during the
intervention phase, making a total of 31 schools that dropped out of the trial before post-intervention testing was
completed, reducing the sample size to 6,020 pupils*. Pupil absences from post-intervention test further decreased the
analysis sample. Post-test data was only obtained for 5,098 pupils from 73 schools. Due to the absence of baseline
scores (Key Stage 2 data obtained from the National Pupil Database) for 253 pupils, our final number of analysed pupils
was 4,845, with 1,448 of them eligible for FSM. In line with EEF statistical analysis guidance, FSM eligibility was
determined using the EverFSM indicator (EVERFSM_6_P)5. For the full information on sample sizes as well as MDES
achieved at different stages of the trial, please see Figure 2 and Table 7.

Randomisation

School randomisation

Schools were randomly assigned to treatment and control using a stratified block randomisation. Stratification was done
by single-sex / co-educational status of schools. Both treatment and the control group had 10 single-sex schools each.
Due to changes in the training of PE teachers by the developer, geographical stratification as described in the protocol
was not required. Randomisation was performed by Nico Jabin from the evaluation team at NatCen Social Research
(the syntax is provided in Appendix C).

Pupil selection for testing

In addition to assigning schools, 49% of Year 8 form groups in each school were randomly selected to participate in
primary outcome testing. Randomly selecting form groups as opposed to including all Year 8 pupils into the analysis
made the process of post-intervention testing less burdensome for schools and helped to reduce the costs associated
with it. Selecting a proportion of forms ensured that pupils from small and large schools are given the same weight in
the analysis. Choosing 49% of form groups in each patrticipating school allowed us to approximate as much as possible
the number of pupils that we originally planned to test (9,000).

Only those pupils that we intended to test (those in the randomly selected form groups) are considered to be part of the
trial for the purposes of this independent evaluation.

An unequal probability sample without replacement was drawn, meaning that each class could only be selected once.
Sampling probabilities were proportional to class size. Classes with a larger number of pupils had a higher likelihood to
be selected for the trial. With the aim of testing as many Year 8 pupils as possible, we excluded form groups with fewer
than 10 pupils if there were classes with more than 10 pupils in the same school. Selection of form groups for pupil
testing was carried out by Vainius Bartasevicius (the syntax is provided in Appendix C).

Statistical aalysis

Primary intention-to-treat (ITT) analysis

The primary analysis examined the hypothesis that Fit to Study improves attainment in mathematics, as measured by
a post-intervention Progress Test in Mathematics (PTM), Level 13 (GL Assessment 2015). The analysis was conducted
on an intention-to-treat basis and included pupils in all Year 8 form groups that were randomly selected to be part of
the trial within the randomised schools, subject to agreement and successful collection of outcome and baseline data.

Evidence of effectiveness and reported effect sizes were obtained from a baseline-adjusted analysis, in which the
dependent variable was the result of the outcome test, and effects were estimated through a multilevel linear model
containing a dummy variable indicator capturing treatment/control group membership, the stratification variable (gender-
status of school), and pupil level baseline test scores. Baseline test scores was the only pupil-level covariate used to

14 The details on school attrition as well as the reasons for it are outlined in the impact evaluation section.

The indicator shows whether the pupil has ever been elinclgding | e

nursery).
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improve the precision of impact estimates in the main model. The model analysed was a two-level model in which pupils
were clustered in schools, with schools modelled as random effects using a random intercept model (see equation (1)).

YQI 0f T OO QaRE@ 0 Q1 0 Q¢ 6V O QUBRAD | P

where i presents the individual, j presents the school, and uj is the school random effect. The intervention effect was

esti

mated by b

The analysis was run in Stata. Analysts were not blind to treatment status of schools.

Imbalance at baseline for analysed groups

Baseline characteristics were summarised by treatment and control group status across schools and pupils.

At school level, the comparison covered:

=

f
f

School type (academy, free school, etc.)

Number of Year 8 pupils

Number of Year 8 forms

Urban/rural status

Gender status

Percentage of absence sessions in previous academic year (16/17)

Percentage of pupils eligible for FSM

At the pupil level, the following baseline comparisons were presented:

f
f

Eligibility for free school meals
Gender

Key Stage 2 maths scores (obtained from the National Pupil Database)

Number of absences from school in previous academic year (16/17) (obtained from the National Pupil

Database)

Imbalances on baseline covariates between the treatment and control groups in the sample as analysed were assessed
for the covariates listed above using the appropriate statistical test (two-independent-sample t-test for continuous
ables and Fisherds exact t-esdof(f06 or sntaketcengidered as andicatioraof i a b

vari

covariate imbalance. Differences in baselineout c omes wer e reported sas Hedgesé

Sensitivity analyses

Three additional sensitivity analyses were carried out to explore the robustness of the main finding:

1.
2. An adjusted analysis which included the unbalanced covariates in addition to those in the main model;
3. An adjusted analysis that included any variables we believed were likely to be predictive of outcomes.

The second analysis was originally described in the SAP as part of the analyses if imbalances were present.

An unadjusted analysis that did not include any baseline covariates;
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Missing data

Our primary analysis assumed that any missing outcome data was missing completely at random (MCAR) and used
complete case analysis. We also assessed the robustness of our results to alternative assumptions about the
mechanisms leading to missing data. We explored the number, pattern and likely reasons for missing outcome data.
We ran a drop-out model to assess whether any existing covariates predict the observed loss-to-follow up pattern. We
estimated the propensity score using multivariate logistic regression. In this case, the propensity score can be thought
of as the conditional probability that a pupil has been tested given the set of existing covariates capturing pupil
characteristics.

Having found that a number of covariates were associated with the missingness of outcome data, we imputed the
missing post-test scores using multiple imputation, under the assumption that data was missing at random (MAR). We
imputed a number of new datasets using a two-level linear model: pupil (level 1), and school (level 2). The model
included all variables in the main analysis; those variables that were predictive of missingness; and variables associated

with the outcome. The estimated regression equations were then used to generate predicted values for the cases with

mi ssing data and estimate treatment effects and sdswearedar d
used to combine the estimates from multiple datasets into an overall Ml estimate (Rubin, 1987). More details on multiple
imputation procedure are provided in the impact evaluation section.

In the analysis plan, we also said we would explore the robustness of our results to extreme suppositions under the
assumption that data are missing not at random (MNAR). However, after performing the multiple imputation under the
MAR assumption, we decided that additional sensitivity analysis was no longer needed. This decision was informed by
two key considerations. First, we found that missing outcome data was conditional on a high number of covariates in
our dataset. This finding provided support for the MAR assumption and made multiple imputation under the MAR
assumption a robust method for assessing the reliability of the primary findings. Second, analysis with imputed outcome
data generated very similar results to the ones that were observed in the primary analysis. This led us to conclude with
high confidence that the findings of the primary analysis are unlikely to be biased. As a result, further analysis under
the MNAR assumption was not necessary.

Treatment Effects in the presence of Non-compliance

A complier average treatment effect (CACE) was estimated to show the effect of Fit to Study on pupils in schools that
complied with the assignment to their trial status. In the analysis plan, we indicated that teacher logs would be used as
the main source of information for assessing compliance in schools. The developers designed a paper booklet which
was distributed to PE teachers in treatment schools. Teachers were asked to complete the log for each PE lesson
delivered, noting down the number of minutes of VPA, the length of the warm-up, and the number of fitness infusions
implemented. However, only 17 out of 32 treatment schools sent the teacher logs to the developers. Furthermore, 7 of
the teacher logs received were not sufficiently complete. As a result, we decided, in conversation with EEF and the
Developer, to use the post-intervention school survey for compliance estimation. In the survey, schools were asked to
provide an estimate of the % of Y8 PE lessons delivered as intended. Since survey data was retrospective and did not
capture the delivery of Fit to Study in each PE lesson, the compliance analysis conducted was less accurate. However,
it covered more schools than the analysis based on teacher logs would have done (25 out of 32).

Compliance was defined as the proportion of PE lessons that were delivered as intended. CACE estimates were
reported for a range of compliance cut-offs, from 90% compliance to zero compliance. The real CACE estimation was
assumed to be generated somewhere between minimal and optimal compliance thresholds (Gerber and Green, 2012).

Given that teachers and pupils in control schools did not have access to the Fit to Study programme, the CACE could
be estimated under the assumption of one-sided non-compliance. We labelled as non-compliant any pupils that were
selected for testing in treatment schools which did not deliver as many PE lessons with full Fit to Study components as
the cut-off value. A complier average treatment effect (CACE) was estimated by dividing the ITT estimate by the share
of compliers.

Oy
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Subgroup analyses

Three subgroup analyses were carried out, examining whether there was evidence for a differential impact of the
intervention on pupils by:

1 FSM eligibility
1 Gender
Prior attainment

According to EEF statistical analysis guidance, subgroup analysis by FSM status should always be carried out as FSM
pupil s ar e EEF 6 $EEKstatistical amalgsis guidancep208). Also, the level of activity and engagement

during PE lessons may vary by gender. Studies report a clear trend of decreasing levels of activity as girls get older,

and a widening disparity between g¢i (Biley@tala 2004). Diffeyestdevels bfy si ¢
physical activity among boys and girls may lead to differential impacts of PE interventions on academic attainment. For
example, Carlson et al. (2008) identify the relationship between physical activity and learning for girls but not for boys.
Moreover, some studies testing the impact of physical interventions on academic achievement found different effect

sizes for pupils with low and high prior attainment (McClelland et al., 2015).

Estimation of subgroup effects on the primary outcome involved the re-estimation of the adjusted model described
above, with the addition of a further covariate for the particular subgroup concerned. This additional covariate was
interacted with the treatment/control group indicator. Additionally, separate models were estimated and reported for
each subgroup.

Effect size calculation

Calculation of effect sizes, their variances and 95% confidence intervals was carried out in Stata. Effect sizes were
estimated with esizei command (for full syntax, see Appendix E). The effect sizes were calculated following Hedges
(2007), using the total pooled within-groups standard deviation, and assuming unequal cluster sizes (Hedges, 2007).
The effect size was calculated as follows:

Q —— p 3

Where ® ® is the difference between the treatment and control group means taken from the model (1) above,
controlling for baseline and stratification variables only. The denominator (, ) is calculated as the unconditional variance
of model (1), that is, it has no variables entered other than the treatment effect indicator. This calculation assumes meta-
analytic inference is aimed at the population of individuals. It is calculated, as follows:

B B B B
” (4)
The second term on the rhs of (3) is calculated using the following:
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Confidence intervals were calculated using the 95% threshold, i.e. £1.96"Y'Q

Implementation and process evaluation

The implementation and process evaluation was designed to explore how Fit to Study was delivered, including the
barriers and facilitators to delivery and teacher engagement with support. It aimed to assess implementation fidelity in
treatment schools and expl or e 0bxplaingrimpkementation fidebtyisirmpdrtant for ¢ o n
furthering understanding of any contextual and experiential considerations that affect implementation, and to inform
analysis of intended primary and secondary outcomes along with any unintended outcomes. The key dimensions of
implementation that were assessed by the process evaluation were decided at a workshop with the developer and
agreed with EEF. They included fidelity, dosage, responsiveness, adaptation, sustainability and scalability.

The main research questions for the implementation and process evaluation from the protocol were expanded to
include:

How is the programme delivered and what factors influence implementation fidelity?

What type of PE lesson modifications take place in treatment schools during the treatment period?

What more generally are the barriers and necessary conditions for success?

What is PE teacher sd | ev e lextenél supporyendjgeidaacer wi t h avail at
What type of PE lesson modifications take place in control schools during the treatment period?

aprwhdE

The process evaluation was designed as a mixed methods study. The quantitative element involved a pre- and post-
intervention school survey. The qualitative element was longitudinal, delivered in three phases. Fieldwork was carried
out between September 2017 and June 2018 and included the following components set out in

Table 4. Fieldwork was carried out by members of the NatCen Fitto Studyteam, as set out i n the O6F
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Table 4: Elements of the process evaluation

Elements of
the process
evaluation

Online school
surveys

Phase 1
interviews

Phase 2
school visits

Phase 3
interviews

Components

Year 8 PE teachers in all schools (treatment and
control) were invited via email to complete a pre- and
post-intervention survey. The first survey was
conducted in September 2017 and achieved a
response rate of 51%. The post-intervention survey
was conducted prior to pupil testing and achieved a
higher response rate of 78%.

20 telephone interviews were conducted with Year 8
PE teachers 1 15 in treatment schools and 5 in control
schools. These took place during the Autumn term
(November i December 2017). Schools were
purposively selected to achieve a diverse sample
using the following criteria:

- School type (mixed, all female)

- Size

- Geographical location

- Type of training received (online or face-to-
face)

- Sport network status

Researchers visited both treatment and control
schools to conduct a lesson observation and a face-
to-face interview with a Year 8 PE teacher. Lesson
observations were conducted using an observation
pro forma to capture the key features of the class
and lesson, the key elements of the session with
regards to the intervention activities and VPA and
pupil engagement. Schools were selected from the
Phase 1 sample using the same sampling criteria as
listed above. In addition to this, schools were also
selected based on perceived fidelity (high, medium
and low), based on the Phase 1 interviews.

Telephone interviews were conducted with Year 8
teachers in 9 treatment schools during the summer
term (June/July 2018). Participants were selected
from both the Phase 1 and Phase 2 samples based
on emerging evidence.

Fit to Study
Evaluation Report

Aim

This baseline survey sought to confirm pre-randomisation
pupil lists and gather contextual information on how PE was
being taught in schools. The post-intervention survey
explored teacher perceptions of the intervention in
treatment schools and collected cost data. Control schools
were asked to provide information on PE delivery.

To explore early implementation of the intervention.
Treatment school interviews focused on PE provision in the
school, the sign-up process, training experience and early
delivery. Control schools were asked about their reasons
for signing up and the current focus of their Year 8 PE
|l essons to describe 6busine

To explore ongoing delivery of Fit to Study in treatment
schools. Observations recorded how a Fit to Study lesson
was conducted, pupil responsiveness, and any
adaptations. The face-to-face interviews were designed to
capture reflections on the observed lesson and explore
dosage, fidelity, adaptation and responsiveness. In control
schools, lessons were observed to record key elements of
thelessonandi f any Fit to Study
been made.

The final phase aimed to understand how delivery of Fit to
Study progressed over time, adaptations made and
whether Fit to Study can be sustained and scaled up to
include other year groups.

In addition to the above methods we also analysed the lesson logs to measure compliance and an assessment of fidelity
and dosage. The developers collected information on the delivery of Fit to Study during Year 8 PE classes in treatment
schools throughout the year. this took the form of a paper-based document which teachers were asked to complete
after each PE lesson. Teachers returned the completed logs to the developers who then shared log data with NatCen.
The developers had initially planned to use an app but the functionality of the app and the technical glitches with the
tablet device used meant that this approach to collecting PE lesson data was abandoned before the start of the trial
(but after publication of the protocol).

Table 5 below shows the number of planned and achieved interviews and observations during the process study.

Achieved data collection encounters
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Corresponding to each element of the primary data collection set out in Table 1 the table below shows the number of
interviews and observations we planned to conduct, and the numbers achieved.

Table 5: Total number of qualitative data collection encounters

Planned qualitative data ~ Achieved qualitative data collection

Type Theme collection encounters encounters
Phase 1 interviews Early implementation 20 20
9
Phase 2 observations Ongoing delivery 10 (qne school had stopped dglivering
Fit to Study so an observation was
not appropriate)
10
Phase 2 interviews Ongoing delivery 10 (including one with a school that had
dropped out)
9
(including six that had taken part in
Phase 3 interviews Fidelity and sustainability 8-10 Phase 1 and Phase 2, two that had
only taken part in Phase 1 and one
that was new to the sample)
Total 48-50 48

Conduct of interviews

The content of each interview was based on a topic guide to ensure systematic coverage of key themes that addressed
the process evaluation research questions. This included exploring early implementation, ongoing delivery, fidelity and
sustainability at different timepoints throughout the academic year. An example topic guide can be found in the
appendix. 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.

To minimise the research burden on participants, interviews for Phase 1 and Phase 3 were all conducted over the
telephone. As part of the Phase 2 site visits, participants were offered the choice of a face-to-face interview on the day
of the school visit or a telephone interview at a later date. The interviews were digitally recorded and professionally
transcribed. Framework, a systematic approach to qualitative data management and analysis, was used to chart (collate
and summarise) and analyse transcribed data. All participants were assured that interview discussions would remain
confidential and would be treated in accordance with the Data Protection Act. Phase 3 interviews were conducted in
accordance the General Data Protection Regulation (GDPR) after it came into force on 25" May 2018.

SPSS was used to analyse survey data and syntax files were used to ensure a record was kept of how analyses were
conducted for quality assurance purposes. Triangulation of data from across the three phases of research was
conducted by theme and by school using the Framework approach and cross-referenced with data collected in the post-
intervention survey.

Costs

To estimate the per pupil cost to schools of delivering Fit to Study, two sources of data were used.

Information on direct and indirect costs was collected from the Fit to Study development team based on their activities
throughout the trial. This included start-up costs associated with training schools to deliver Fit to Study (either face-to-
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face or online) and annual running costs associated with providing support for schools throughout the academic year.
The approach undertaken was based on EEF guidance?é.

Estimates of time spent by school staff on all Fit to Study related activities (planning and delivery) were collected from
intervention schools via the post-intervention online survey. The post-intervention survey achieved a response rate of
78%. Estimates around time spent on the intervention were based on a sub-set of responses from treatment schools
who reported running the Fit to Study intervention in at least one Year 8 PE lesson (n=21), and so findings based on
the post-intervention survey should be interpreted carefully.

Timeline

A two-stage pilot phase ran from January 2015 to September 2016. At the end of the pilot the intervention design for
the trial was finalised by the developers. Planning for the full intervention trial began in September 2016. The
intervention was delivered during the 2017/18 school year (September 2017 - June 2018). Randomisation took place
in July 2017 and the pre-intervention survey was conducted at the start of the academic year when Fit to Study delivery
commenced. The implementation and process evaluation fieldwork was carried out between October 2017 and July
2018. Research activities concluded with post-intervention pupil testing and school survey in June-July 2018. Table 6
sets out the key evaluation milestones. Analysis and reporting were delayed due to changes in the process for accessing
data from the NPD data following the introduction of GDPR.

Table 6: Timeline

Date Activity
January i April 2017 Recruitment of schools
July 2017 Randomisation of schools and Year 8 form groups
September 2017 Fit to Study delivery commenced and pre-intervention survey
October 2017 Process evaluation commenced
June 2018 Fit to study delivery ends
June i July 2018 Post-intervention testing and school survey
September 2018 7 April 2019 Analysis and reporting

16https://v1l.educationendowmentfoundation.org.uk/uploads/pdf/EEF_guidance_to_evaluators_on_cost_evaluation_1.pdf
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Impact evaluation

Participant flow including losses aegclusions

NFER was appointed by EEF to recruit schools to the trial. In total 1,348 schools were approached. Of these 1,236
declined to participate or did not respond, 112 agreed to take part in the trial. In total, 104 schools were randomised as
two schools dropped out before the randomisation and six schools were excluded. As described in the Methods section,
in each randomised school we randomly selected 49% of all Year 8 form groups for testing. In total, 8,707 pupils were
selected for testing. This is depicted in Figure 2 and attrition explained in more detail below.
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Figure 2: Participant flow diagram
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Table 7 sets out the changes in the minimum detectable effect size (MDES) between the protocol, randomisation and
analysis stages. At the protocol stage, the MDES was estimated to be around 0.24 standard deviations. This estimation
was based on the assumption that 90 schools would be included in the analysis and the intra-cluster correlation (ICC)
was 0.16, and baseline covariates explained 50% of variance at pupil level. At randomisation, the MDES decreased to
0.22. This was mainly due to the higher number of randomised schools (104 compared to 90 schools presumed at the
protocol stage). While pupils from only 73 schools were included in the final analysis, the MDES remained the same at
the analysis stage. This was mainly due to the estimated ICC being lower than originally anticipated (0.11 compared to
0.16). Additionally, the correlation between pre-test and post-test maths scores (0.77) was higher than the one assumed
in the randomisation stage (0.63). The MDES for pupils eligible for FSM was only estimated at the analysis stage and
was equal to 0.25 standard deviations (please see the table below).

Table 7: Minimum detectable effect size at different stages

Protocol Randomisation Analysis
Overall FSM Overall FSM Overall FSM
MDES 0.24 - 0.22 - 0.22 0.25
Pre-test/ post-test level 1 (pupil) 0.71 - 0.63 - 0.77 0.73
SOk level 2 (school) 0 ; 0.32 - 0.23 0.12
inira- gﬁgle ccy  level2 (schoo) 0.16 - 0.16 : 0.11 0.11%7
Alpha 0.05 0.05 0.05 0.05 0.05 0.05
Power 0.8 0.8 0.8 0.8 0.8 0.8
One-sided or two-sided? 2 - 2 - 2 2
Average cluster size 90 - 78 - 49 12
intervention 45 - 52 - 32 32
Number of schools control 45 - 52 - 41 41
total 90 - 104 - 73 73
intervention 4,050 - 4,056 - 2,049 622
Number of pupils control 4,050 - 4,056 - 2,796 826
total 8,100 - 8,112 - 4,845 1,448

Attrition

In total, 8,707 pupils from 104 schools were randomly selected for testing. While the number of Year 8 pupils in recruited
schools was considerably higher, only those pupils who were randomly selected for testing are formally considered as
trial participants. 16 schools with 1,413 pupils dropped out of the trial before scheduling for post-intervention testing
started, and another four schools with 268 pupils dropped out during the course of the scheduling process. Five schools
with 486 pupils left the trial after scheduling, but before the start of post-intervention testing. Finally, six schools with
520 pupils dropped out during the testing. As a result, testing was conducted in 73 schools with 6,020 pupils.

Schools dropped out before and during testing for a variety of reasons including the time required for facilitating testing,
which was considered to be burdensome, clashes with the scheduling of other school activities, such as exams, and
the logistical difficulties of bringing together a disparate groups of pupils from across a year group for testing, where

17 Both overall and FSM ICCs were calculated for the multi-level model containing no covariates (only the intervention allocation
variable). Using the primary analysis model (with prior attainment) has almost no effect on the overall ICC (it would still be 0.11) and
only a marginal effect on the FSM ICC (it would be 0.10).
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form groups had changed from Year 7 to Year 8 (pupil and form lists had been collated pre-randomisation when pupils
were in Year 7). Other unforeseen circumstances included flooding in a school.

Due to scheduling and time constraints, some schools did not agree to scheduling a mop-up testing session for pupils
absent on the main testing day. Taking into account pupil absences, only 5,290 test results were received. After doing
further checking, we found that 158 of these test scores were marked as zero because these pupils did not attend the
test. We also found that we had received test scores from 34 pupils who were not selected for testing. These pupils
were eliminated from the analysis. This left us with 5,098 pupils with post-test data available.

Our primary analysis model uses baseline scores (Key Stage 2) as a covariate. Due to the absence of baseline scores
for 253 tested pupils, our final number of analysed pupils was 4,845. Therefore, the overall rate of pupil-level attrition is
44%. Pupil-level attrition was higher in the treatment group (54%) than in the control group (35%).

Pupil and school characteristics

In expectation, a random allocation procedure should eliminate any meaningful pre-treatment differences between the
intervention and control groups. While the possibility of systematic bias is excluded, any given randomisation may still
lead to imbalances between the two groups due to random error. In the following tables we check for these imbalances
using pupil and school-level characteristics. Four types of imbalances have been assessed: 1) imbalances across
randomised pupils; 2) imbalances across analysed pupils; 3) imbalances across randomised schools; 4) imbalances
across analysed schools. Randomised sample is composed of pupils who were randomly selected for testing (8,707
pupils from 104 schools). Analysed sample is made up of pupils who were included in the main analysis (4,845 from 73
schools).

Key Stage 2 (KS2) scores for maths were used as a pre-test measure in this trial. Data on the raw KS2 scores was
obtained from the National Pupil Database (NPD). Baseline data was missing for 463 randomised pupils (including 253
pupils with available post-test data). As a result, baseline pre-test data for 8,244 pupils was obtained and analysed.
Pupi | $eét scpresevaried from 2 to 110. The mean pre-test score was 71.9 in the randomised sample; standard
deviation 1 23.7. More than half of the randomised pupils had a pre-test score of 75 or higher. Histograms detailing the
distribution of pre-test scores in the total randomised sample as well as in the treatment and control groups are provided
in appendix H. In addition to KS2 scores, a range of other pupil and school-level characteristics were used to check for
imbalance between the two trial groups (please see the tables below).

The analysis of randomised sample revealed that, on average, pupils allocated to treatment status had lower pre-test
scores (Hedgesbg effect size= -0.06), higher number of absence sessions in the preceding academic year (Hedgesog
effect size=0.06) and were more likely to be eligible for FSM than control pupils. These differences were statistically
significant. There were no statistically significant differences between the treatment and control groups according to
gender distribution. It was also found that, on average, treatment pupils belonged to smaller schools (both in terms of
the number of classes and pupils) than control pupils. Moreover, the average treatment pupil was enrolled in schools
with a higher percentage of absence sessions and a higher share of pupils eligible for FSM than the average control
pupil. The full breakdown of the randomised pupil sample by treatment status is provided in

Table 8.
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Table 8: Baseline comparison i randomised sample

School-level
(categorical)

Gender status of
school
Co-educational
Single-sex

Urban or rural
Urban
Rural

School type
Academyi  Sponsor-
led
Academy Converter
Academy Convertor 1
Mainstream
Community School
Foundation School
Free School T
Mainstream
Voluntary aided
School
Voluntary  controlled
School
School-level
(continuous)

Number of Y8 pupils

Number of Y8 classes

Percentage of
absence sessions in
previous academic
year (16/17)
Percentage of pupils
eligible for FSM

Average KS2 score

Pupil-level
(categorical)

Eligible for FSM
Eligible
Not Eligible
Gender
Boys
Girls

Intervention group

n/N (missing)

3,718/4,423(0)
705/4,423(0)

3,995/4,423(0)
428/4,423(0)

716/4,423(0)

197/4,423(0)
1,501/4,423(0)

945/4,423(0)
389/4,423(0)
168/4,423(0)

452/4,423(0)

55/4,423(0)

n (missing)
4,423 (0)

4,423 (0)

4,423(0)

4,423(0)

n/N (missing)

1,533/4,409(14)
2,876/4,409(14)

2,007/4,423(0)
2,416/4,423(0)

Count (%)

3,718(84.1%)
705(15.9%)

3,995(90.3%)
428(9.7%)

716(16.2%)

197(4.5%)
1,501(33.9%)

945(21.4%)
389(8.8%)
168(3.8%)

452(10.2%)

55(1.2%)

Mean (SD)
199.9 (59.7)

7.2 (2.1)

5.5 (1)

15.5 (8.6)

Count (%)

1,533(34.8%)
2,876(65.2%)

2,007(45.4%)
2,416(54.6%)

Control group

n/N (missing)

3,568/4,284(0)
716/4,284(0)

3,898/4,284(0)
386/4,284(0)

721/4,284(0)

82/4,284(0)
1,549/4,284(0)

737/4,284(0)
622/4,284(0)
62/4,284(0)

424/4,284(0)

87/4,284(0)

n (missing)
4,284(0)

4,284(0)

4,105(179)

4,047(237)

n/N (missing)

1,374/4,263(21)
2,889/4,263(21)

2,013/4,284(0)
2,271/4,284(0)

Count (%)

3,568(83.3%)
716(16.7%)

3,898(91%)
386(9%)

721(16.8%)

82(1.9%)
1,549(36.2%)

737(17.2%)
622(14.5%)
62(1.5%)
424(9.9%)

87(2%)

Mean (SD)
208.6 (77.7)

7.5 (3)

5.3 (0.9)

14.9 (9.9)

Count (%)

1,374(32.2%)
2,889(67.8%)

2,013(47%)
2,271(53%)

Fit to Study
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Pupil-level
(continuous)
Pre-test score (Key

Stage 2)

Number of absence
sessions in previous
academic year (16/17)

n (missing)

4,216(207)

4,422(1)

Mean (SD)

71.1(23.9)

16.1(21.3)

n (missing)

4,028(256)

4,262(22)

Fit to Study
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Mean (SD) Effect Size
72.6(23.5) -0.06
15(17.9) 0.06

When assessing the imbalances on pupil-level characteristics in the analysed sample, no statistically significant
differences between treatment and control pupils were found. While differences across the two groups did not reach
the required level of statistical significance (p<0.05), the table provided below shows that treatment pupils had lower
average pre-test score (72.8) than control pupils (74). This represents a Hedgesdg effect size= -0.05 which is slightly
smaller than the difference observed for the sample as randomised. Furthermore, the proportion of boys in the treatment
group was lower than in the control group. Statistically significant differences were observed for four school-level
variables i number of pupils, number of classes, gender status of school and urban/rural status. As in the case of the
randomised sample, analysed treatment pupils were more likely to be enrolled in smaller schools (both in terms of the
number of form groups and pupils). However, treatment pupils in the analysed sample were more likely to study in
single-sex and rural schools. These imbalances were not observed in the randomised sample. The full breakdown of
the analysed pupil sample by treatment status is provided in Table 9.

Table 9: Baseline comparison i analysed sample

School-level
(categorical)

Gender status of
school
Co-educational
Single-sex

Urban or rural
Urban
Rural

School type
Academyi
led
Academy Converter
Academy Convertor 1
Mainstream
Community School
Foundation School
Free School T
Mainstream
Voluntary
School
Voluntary
School
School-level
(continuous)

Sponsor-

aided

controlled

Number of Y8 pupils

Number of Y8 classes

Percentage of
absence sessions in
previous academic
year (16/17)
Percentage of pupils
eligible for FSM

Average KS2 score

Pupil-level
(categorical)

Intervention group

n/N (missing)

1,589/2,049(0)
460/2,049(0)

1,770/2,049 (0)

279/2,049 (0)

163/2,049 (0)

100/2,049 (0)
705/2,049 (0)

527/2,049 (0)
303/2,049 (0)
91/2,049 (0)

115/2,049 (0)

45/2,049 (0)

n (missing)
2,049 (0)

2,049 (0)

2,049 (0)

2,049 (0)

n/N (missing)

Count (%)

1,589 (77.5%)
460 (22.5%)

1,770 (86.4%)
279 (13.6%)

163 (8%)

100 (4.9%)
707 (34.4%)

527 (25.7%)
303 (14.8%)
91 (4.4%)

115 (5.6%)

45 (2.2%)

Mean (SD)
190.2 (54.9)

6.6 (1.8)

5.2 (1)

14.1 (9.3)

Count (%)

Control group

n/N (missing)

2,280/2,796(0)
516/2,796(0)

2,561/2,796 (0)
235/2,796 (0)

413/2,796 (0)

72/2,796 (0)
1,001/2,796 (0)

515/2,796 (0)
385/2,796 (0)
33/2,796 (0)

308/2,796 (0)

69/2,796 (0)

n (missing)
2,796 (0)

2,796 (0)

2,653 (143)

2,597 (199)

n/N (missing)

Count (%)

2,280 (81.6%)
516 (18.4%)

2,561 (91.6%)
235 (8.4%)

413/ (14.8%)

72/ (2.6%)
1,001/ (35.8%)

515/ (18.4%)
385/ (13.8%)
33/ (1.2%)

308/ (11%)

69/ (2.4%)

Mean (SD)
216 (80.5)

7.9(3.2)

5.2 (0.84)

14 (9.6)

Count (%)
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Eligible for FSM
Eligible

Not Eligible
Gender

Boys

Girls

622/2,049(0)
1,427/2,049(0)

832/2,049 (0)
1,217/2,049 (0)

622 (30.4%)
1,427 (69.6%)

832 (40.6%)
1,217 (59.4%)

826/2,792 (4)
1,966/2,792 (4)

1,202/2,796 (0)
1,594 /2,796 (0)
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826 (29.6%)
1,966 (70.4%)

1,202 (43%)
1,594 (57%)
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Pupil-level

(continuous) n (missing) Mean (SD) n (missing) Mean (SD) Effect Size
Pre-test score (Key
Stage 2) 2,049 (0) 72.8 (23.4) 2,796 (0) 74 (23.1) -0.05
Number of absence
sessions in previous 2,049 (0) 13.1(15.1) 2,791 (5) 13.1(14.4) 0.002

academic year (16/17)

No statistically significant differences between the randomised treatment and control schools were found. Overall, a
high degree of balance was observed between the schools that were randomised to treatment and control, meaning
that schools in the two treatment arms shared similar characteristics at baseline. Data on the balance between treatment
and control schools in the randomised sample is provided in Table 10.

Table 10: Baseline comparison i imbalances across randomised schools

School-level Intervention group Control group
(categorical) n/IN
i i 0, 0,
n/N (missing) Count (%) (missing) Count (%)
Gender status of
school
Co-educational 42/52(0) 42 (80.8%) 42/52(0) 42 (80.8%)
Single-sex 10/52(0) 10 (19.2%) 10/52(0) 10 (19.2%)
Urban or rural
Urban 47/52 (0) 47 (90.4%) 47/52 (0) 47 (90.4%)
Rural 5/52 (0) 5 (9.6%) 5/52 (0) 5 (9.6%)
School type
Academies and free
schools 31/52 (0) 31 (60%) 30/52 (0) 30 (58%)
Community and
foundation schools 15/52 (0) 15 (29%) 14/52 (0) 14 (27%)
Voluntary aided and 6/52 (0)
voluntary  controlled 6 (11%) 8/52 (0) 8 (15%)
schools
School-level - n
(continuous) n (missing) Mean (SD) (missing) Mean (SD)
Number of Y8 pupils 52 (0) 177.8 (61.2) 52 (0) 174.3 (74.9)
Number of Y8 classes 52 (0) 6.8 (2.1) 52 (0) 6.8 (3)
Percentage of
absence sessions in 52 (0) 5.5 (1) 51 (1) 5.4 (0.91)

previous academic
year (16/17)

Percentage of pupils
eligible for FSM 52 (0) 16.8 (9.7) 50 (2) 15.6 (10.4)

Average KS2 score - - - -

No statistically significant differences between the analysed treatment and control schools were found. While not
statistically significant, some differences were observed in relation to the size of schools in the two treatment arms. On
average, analysed treatment schools were smaller than control schools both in terms of the number of pupils and
classes. There was a high degree of balance according to all other characteristics included in the comparison. Data on
the balance between analysed schools is provided in

Table 11.
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Table 11: Baseline comparison i imbalances across analysed schools

School-level
(categorical)

Gender status of

Intervention group

n/N (missing)

Count (%)

n/N (missing)

Control group

Fit to Study
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Count (%)

school

Co-educational 25/32(0) 25 (80.5%) 33/41(0) 33 (78.1%)
Single-sex 7132(0) 7 (19.5%) 8/41(0) 8 (21.9%)
Urban or rural

Urban 28/32 (0) 28 (87.5%) 37/41 (0) 37 (90.2%)
Rural 4/32 (0) 4 (12.5%) 4/41 (0) 4 (9.8%)
School type

Academies and free

schools 17132 (0) 17 (53%) 23/41 (0) 23 (56%)
Community and

foundation schools 12132 (0) 12 (38%) 11/41 (0) 11 (27%)
Voluntary aided and 3/32 (0)

voluntary  controlled 3 (9%) 7/41 (0) 7 (17%)
schools

School-level - -

(continuous) n (missing) Mean (SD) n (missing) Mean (SD)
Number of Y8 pupils 32 (0) 167 (57.7) 41 (0) 179.6 (79.5)
Number of Y8 classes 32 (0) 6.3 (1.8) 41 (0) 7.1(3.3)
Percentage of
absence sessions in
previous academic 32 (0) 5.4 (1.1) 40 (1) 5.3 (0.87)
year (16/17)

Percentage of pupils 32 (0) 16 (11) 39 (2) 15.5 (10.4)

eligible for FSM

Average KS2 score - - - -

Overall, the observed imbalances are small and can be attributed to random error. To explore whether the imbalances
had any effect on the findings, we ran sensitivity analysis which included unbalanced covariates in addition to those in
the main model. The results of this sensitivity analyses are presented immediately after the primary analysis.

Outcomes and analysis

The primary outcome was maths attainment, as measured by the raw scores achieved in the Progress Test in
Mathematics (PTM), Level 13 (GL Assessment 2015). No other outcome measures were used. Only 5,098 pupils were
tested after the intervention (58.6% of the randomised sample), which was mainly due the high number of schools
dropping out of the trial ( pl e as etessseoees VYatied from @ ¢ot69. dhe mean
post-test score was 30.4; standard deviation was 15.1. Histograms detailing the distribution of post-test scores in the
randomised sample as well as in the treatment and control groups are provided in appendix .

The primary analysis model is a two-level model in which pupils are clustered in schools. Schools were modelled as
random effects using a random intercept model. Apart from the dummy variable capturing treatment/control group
membership, two other variables were used as covariates 1 the stratification variable (gender-status of school) and
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pupil-level baseline test scores. Baseline test scores were centred on the mean®®. Due to the absence of baseline
scores for 253 tested pupils, our final number of analysed pupils was 4,845.

The estimated Hedgesd ¢-0.608 (FOO@ 0.055andzieconsideralmlyesmaller thanehe KIDES of

0.24. This means that the statistical evidence does not meet the threshold set by the evaluator to conclude the true

impact was non-zero. Therefore, it cannot be claimed that the Fit to Study intervention had an impact on the maths
attainment of participating pupils. Year 8 pupils in Fit to Study schools did not make additional progress in maths
compared to Year 8 pupils in édbusiness as usual 6 cohetr ol
pooled unconditional standard deviation of the outcome was used in the calculation of effect sizes (46.3). The intra-

cluster correlation (ICC) was estimated at 0.11, indicating that 11% of the total variance in outcome scores is between
schools. The main results of the primary analysis are presented in Table 12 and Table 13.

Table 12: Primary analysis

Raw means Effect size
Intervention group Control group
Outcome n (missing) Mean (95% ClI) n AT 117 k) HziiEe g p-
(missing) (95% CI)  (intervention; control) (95% CI) value
Post-test in 2,796 31.1 (30.5, ) -0.008 (-
maths 2,049 (2,374) 30.2 (29.6, 30.8) (1.488) 31.6) 4,845 (2,049; 2,796) 0.06, 0.05) 0.661
Table 13: Effect size estimation
Unadjusted Adjusted Intervention grgup Soutiol 9“’”? Pooled Population
Outcome  differencesin differences in o Variance n Variance @ once | Variance (if
means means n (missing) of (missing) of available)
outcome outcome
Post-test in 2,049 2,796 )
maths -0.9 -0.34 (2.374) 40.9 (1.488) 46.3 44.1

Sensitivity analysis

In addition to the primary analysis, three types of sensitivity analyses were listed in the analysis plan: 1) unadjusted
analysis that does not include any baseline covariates; 2) analysis which includes the unbalanced covariates in addition
to those in the main model; 3) adjusted analysis that includes all the variables that are likely to be predictive of the
outcome. The details of which covariates were included in each model are presented in the table below. It is important
to note that all continuous variables were centred on the mean.

18 The current EEF Statistical Analysis Guidance (2018) suggests using raw baseline scores unless there are clear reasons to

transform the data (p. 3). The SAP of this evaluation was agreed prior to the finalisation of the new Guidance.
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Table 14: Differences in covariates used for each model

Covariates included Unadjusted Main Model with unbalanced Modgl with all potential
model model variables predictors

Pre-test score (Key Stage 2) No Yes Yes Yes
Number of absenpe sessions in No No Yes Yes
previous academic year (16/17)

Eligibility for FSM No No Yes Yes
Gender No No No Yes
Gender status of school No Yes Yes Yes
Urban or rural No No No Yes

Type of school No No No Yes
Number of Y8 pupils No No Yes Yes
Number of Y8 classes No No Yes Yes
P ) Mo oo s
Percentage of pupils eligible for No No Yes Yes

FSM

Sensitivity analyses indicated that using no covariates or adding additional ones had only a modest impact on the effect
sizes. For all sensitivity analyses, as with the main model, the statistical evidence did not meet the threshold set by the
evaluator to conclude the true impact was non-zero. In all three sensitivity analyses specified, Hedgesog effect sizes
remained considerably smaller than the MDES of 0.24. The strongest negative effect size was estimated in the
unadjusted model (-0.02) which is expected given the baseline imbalance observed in pre-tests. However, the
confidence intervals indicated that the null hypothesis could not be rejected (-0.08, 0.04). When the model was adjusted
for unbalanced predictors or for all potential predictors, the effect sizes were close to zero and equal to -0.004 and -
0.007 respectively. Therefore, the findings of the primary analysis were not sensitive to the addition of covariates. The
results of the sensitivity analyses are provided in Table 15 and Table 16.

Table 15: Sensitivity analyses

Raw means Effect size
Intervention group Control group
Outcome n Mean (95% n Mean n in model Hedges g value
(missing) Cl) (missing) (95% CI)  (intervention; control) (95% CI) P
Post-test in 30.7
maths 2,146 29.8 (29.2, 2,952 ' . -0.02 (-0.08,
(unadjusted (2.277) 30.5) (1.332) (gf?‘?—) 5,098 (2,146; 2,952) 0.04) 0.465
model) '
Post-test in 30.8
maths (model 2,049 30.2 (29.6, 2,589 ' . -0.004 (-
with unbalanced  (2.374) 30.8) (1.695) (gff)' 4638 (2,049, 2589) (45 go5) 0780
covariates) '
. 30.8

Post-test in 2,049 30.2 (29.6, 2,589 . -0.007 (-
maths (model (2.374) 30.8) (1.695) (gff)' 4638 (2049, 2589) (g5 go5) 0679
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with all potential
predictors)

Table 16: Sensitivity analyses: effect size estimation

Unadijusted Adjusted Intervention group Control group Population
Outcome differences  differences o Variance of n Variafnce vZ?iglr?ge varlgfnce
i i n (missin I o]
in means in means ( 9 Hutcome (missing) o AElE
Post-test in
maths 2,146
(unadjusted -0.9 -0.9 2.277) 42.6 2,952 (1,332) 48 45.8 -
model)
Post-test in
maths (model 2049
with -0.6 -0.19 (2’374) 40.9 2,589 (1,695) 44.8 43.2 -
unbalanced '
covariates)
Post-test in
maths (model 2049
with all -0.6 -0.28 (2’374) 40.9 2,589 (1,695) 44.8 43.2 -
potential '

predictors)
Subgroup analysis

Subgroup analyses were carried out to explore whether there was any evidence for a differential impact of the
intervention on pupils by FSM eligibility, gender and prior attainment. Following the analysis plan and based on EEF
guidance, the interaction terms of the treatment status and the subgroup indicators were used. We explored whether
the coefficients resulting from these interactions reached statistical significance at the 95 per cent level and estimated
separate models for each subgroup. These models were specified in the same way as the main model.

To test whether the treatment effects differed according to FSM status, we ran the multi-level model which included all
the variables from the main model, FSM eligibility and the interaction term of the treatment status and FSM eligibility.
The coefficient resulting from this interaction was negative and not statistically significant (b=-0.19, p=0.749). We also
ran two separate models for the two groups of interest i pupils eligible for FSM and those who were not. The results of
these models are provided in Table 17 and Table 18. No important differences in effect size by FSM eligibility were
found. For both groups of pupils, the effect sizes are very small and of negative sign, much lower than the MDES of
0.24.

Table 17: Subgroup analysis by FSM status

Raw means Effect size
Intervention group Control group
Qutcome n (missing) Mean (95% ClI) n LT 0D IS ) FEEEES p-value
(missing) (95% CI)  (intervention; control) (95% CI)

Post-test in
maths for those 25.8 (24.7, 25.4 (24.5, -0.01
pupils who are 622 (911) 26.9) 826 (548) 26.4) 1,448 (622, 826) (-0.12, 0.09) 0.709
eligible for FSM
Post-test in
maths for those 1,427 32.1(31.3, 33.4 (32.8, -.006
who are not (1.449) 32.9) 1,966 (923) "5y 3,393(1,427,1.966) g7 006 0789

eligible for FSM
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Table 18: Subgroup analysis by FSM status: effect size estimation
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Unadjusted Adjusted Intervention group Control group Popglation
Outcome differences  differences Variance n Variance Pooled variance
in means in means n (missing) of (missing) of variance (if
outcome 9 outcome available)
Post-test in
maths for
those pupils 0.4 -0.34 622 (911) 27.2 826 (548) 24.6 25.8 -
who are
eligible for
FSM
Post-test in
maths for
those who 1,966
are not -1.3 -0.21 1,427 (1,449) 32.3 (923) 395 36.6 -
eligible for
FSM

Similarly, a multi-level model featuring the interaction term of the treatment status and the pre-test score (KS2) was run.
The pre-test score was factored in as a dichotomous variable identifying pupils with higher and lower than median pre-
test scores. The coefficient of the interaction term was not statistically significant (b=0.05, p=0.925). Two separate
models were run for pupils with higher and lower than median prior attainment. In the group of pupils with higher than
median prior attainment a positive treatment effect was observed but its magnitude was negligible and equally
consistent with a very small positive or negative effect (Hedgesdg=0.0005, Cl= (-0.08,0.08)). While among the pupils
with lower than median prior attainment the effect size was negative (Hedgesog=-0.02, CI=(-0.1, 0.07)), the confidence
intervals are consistent both with a very small positive effect and a very small negative effect. Therefore, no differential
effect by prior attainment was found. The results of the sub-group analysis by prior attainment are provided in Table 19

and

Table 20.

Table 19: Subgroup analysis by prior attainment

Raw means

Intervention group Control group

Outcome n (missing) Mean (95% ClI) (misr;ing) (gl\éltt);)agl)
Post-test in
1,049 39.9 (39.1, 40.2 (39.6,
maths for those (1.188) 40.6) 1,484 (822) 40.9)

pupils who have

Effect size
n in model Hedges g
(intervention; (95% Cl) p-value
control)
0.0005
2'5‘?134&;’49’ (-0.08,  0.986
’ 0.08)
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higher than
median prior
attainment
Post-test in
maths for those
pupils who have
lower than
median prior
attainment

20.7(20.1, 2,312 (1,000, -0.02
21.2) 1,312) (-0.1, 0.07)

20.1 (19.5,

20.7) 0.667

1,000 1,312

Table 20: Subgroup analysis by prior attainment: effect size estimation

Unadjusted Adjusted Intervention group Control group Population

Outcome differences in  differences in Variance n Variance Pen el variance (if
means means n (missing) of (missing) of vanance available)
outcome outcome
Post-test in
maths for
those pupils
who have -0.3 0.02
higher than
median prior
attainment
Post-test in
maths for
those pupils
who have -0.6 -0.32
lower than
median prior
attainment

1,049 1,484

(1,188) (822) 318 28.8 -

1,000 171 1,312

(1.186) (666) 212 19.5 -

As athird type of subgroup analysis, a multi-level model featuring the interaction term of the treatment status and gender

was run. The coefficient resulting from this interaction was negative and not statistically significant (-0.035, p=0.951).

When multi-level models were run separately for boys and girls, the observed effect size was positive forboys( He d g e s 6
g=0.00055, CI=(-0.09; 0.09)) and negative for girls ( He d g e®&044, §l=-0.088; 0.06)). However, in both cases the

point estimates are negligible and confidence intervals are consistent with very small negative and positive effects, and

this do not allow to conclude that the true impact was non-zero. Therefore, there is no statistical evidence that treatment

effects are different for boys and girls. The results of the subgroup analysis by gender are provided in Table 21 and

Table 22.

Table 21: Subgroup analysis by gender

Raw means Effect size
Intervention group Control group
Mean (95% n Mean il [) R Hedges g p-

Outcome n (missing) (intervention;

Cl) (missing)  (95% CI) control)

(95% CI) value
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Post-test in
maths for girls

Post-test in
maths for boys

1,217
(1,199)

832 (1,175)

Table 22: Subgroup analysis by gender: effect size estimation

Outcome

Post-test in
maths for girls

Post-test in
maths for
boys

Unadjusted

differences in

means

-0.6

-1.2

30.6 (29.7; 1,504 éé-é_
31.4) (677) 31.9)
29.7 (28.7; 1,202 30.9 (3
30.7) (811) 31.7)
Adjusted Intervention grqup
differences in Variance
means n (missing) of
outcome
1,217
-0.5 (1.199) 35.3
832
0.018 (1,175) 28.2

2,811
O 2,034
Control group
Variance
N of
ey outcome
1,594
677) 36.6
1,202
(811) 36.6

Fit to Study
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-0.014 (-
0.088; 0.533
0.06)
0.00055 (-
0.09; 0.09) 0986
Pooled PO
variance ~ vaniance (if
available)
36 -
334 -
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Compliance analysis

A complier average treatment effect (CACE) was estimated to show the effect of Fit to Study on pupils in schools that
comply with the assignment to their trial status. Given that teachers and pupils in control schools did not have access
to the Fit to Study intervention, the CACE was estimated under the assumption of one-sided non-compliance. The
CACE was arrived at by dividing the ITT estimate by the share of compliers.

In the analysis plan, we indicated that teacher logs would be used as the main source of information for assessing
compliance in schools. The main advantage of teacher logs was the expected precision on VPA during each PE lesson
as reported by teachers. Provided that the teacher logs were sufficiently complete, compliance could have been defined
with reference to the proportion of VPA sessions actually delivered, out of the number of sessions that should have
been delivered. However, only 17 out of the 32 treatment schools that did not drop out of the trial submitted teacher
logs to the developer. Out of the 17 teacher logs that were provided, 7 were not sufficiently complete as they contained
information on less than half of the PE lessons that should have taken place in these schools during the 2017/2018
academic year. Due to this high level of missing data, teacher logs from only 10 out of 32 treatment schools could have
been used for compliance analysis. As compliance estimates would have been unreliable, teacher logs were not used
for analysis.

The second potential source of information for compliance estimation was the post-intervention school survey. In the
survey, schools were asked to provide the estimate of the percentage of Y8 PE lessons delivered as intended. Since

not all treatment schools provided this information in the survey, we contactedt hes er é apansed school
to try and capture this information. While data from the post-intervention survey is retrospective and not as accurate as

the teacher logs, it allowed us to estimate compliance for a larger number of schools. In total, 25 out of the 32 treatment
schools that did not drop out of the trial provided intervention fidelity data. We decided to use this type of data for
compliance estimation as it covered a much larger number of schools than the data from teacher logs.

For the post-intervention survey data, compliance was defined as the proportion of PE lessons that included Fit to Study

delivery as intended. CACE estimates were reported for five different compliance cut-offs: 90%, 75%, 50%, 25% and

10%. For example, the use of 90% cut-off implies that only those schools which delivered 90% or more PE lessons that

included Fit to Study delivery as intended were considered as compliant with the intervention. All pupils in compliant

schools were treated as compliant. In all five cases, an assumption was made that the seven schools that did not

provide data on intervention fidelity were not compliant with the intervention. Table 23 provides the proportions of compliant pupils
based on different compliance cut-offs and

Table 24 provides the CACE estimates based on different compliance cut-offs.
Table 23: Share of compliant pupils based on different compliance cut-offs

Compliance Compliance Compliance Compliance Compliance
at 90% cut-off at 75% cut-off at 50% cut-off at 25% cut-off  at 10% cut-off

6% 31% 58% 71% 76%
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Table 24: CACE estimates based on different compliance cut-offs

Raw means Effect size
Intervention group Control group

QOutcome n (missing) Mean (95% CI) n DAL . nin .model Hedges g p-value
(missing) (95% CI) (intervention; control) (95% CI)

Post-test in

maths (90% 2,049 (2,374)  30.2 (29.6, 30.8) 2,796 311305, 4 o455 (0049 2,706) 013018 4669
(1.488) 31.6) -0.07)

cut-off)

Post-test in

maths (75% 2,049 (2,374)  30.2 (29.6, 30.8) 2,796 311305, 945 (2,049: 2,706) 0030008, 660
(1.488) 31.6) 0.03)

cut-off)

Post-test in

maths (50% 2,049 (2,374)  30.2 (29.6, 30.8) 2,796 311305, 4 a45 (0,049 2,796) 001007 4669
(1.488) 31.6) 0.04)

cut-off)

Post-test in

maths (25% 2,049 (2,374)  30.2 (29.6, 30.8) 2,796 3L1(30.5, 4 a45(2,049;2,706) OOL (007 5669
(1.488) 31.6) 0.05)

cut-off)

Post-test in

maths (10% 2,049 (2,374)  30.2 (29.6, 30.8) e 31'§1(20'5' 4,845 (2,049; 2,796) -0.001(%3.07, 0.661

CACE estimates fluctuate between -0.13 and -0.01 depending on the compliance cut-off used. The real CACE
estimation is assumed to be generated somewhere between minimal and optimal compliance thresholds. If the medium
compliance threshold (50%) is used, CACE is equal to -0.03 (-0.08, 0.03). However, in all cases the estimated effect
sizes are lower than the MDES of 0.24. Therefore, the statistical evidence does not meet the threshold needed to reject
the null hypothesis. As a result, it cannot be claimed that Fit to Study had an impact on the maths attainment of pupils
that benefitted from the intervention.

Missing data

Out of 8,707 pupils who were selected for post-intervention testing, only 5,098 took the test (loss-to-follow up rate of
41.4%). Our primary analysis assumed that any missing outcome data were missing completely at random (MCAR)
and used complete case analysis. However, in the analysis plan we also indicated that we would check the sensitivity
of our results to alternative assumptions about the types of missing data.

Firstly, we explored the likely reasons for missing outcome data. We ran a series oft-tests and Fi sher 6s
check if the absence of outcome data was related to any of the variables in our dataset. When comparing tested pupils
with those who were not tested, statistically significant differences with regards to the following variables were found:
treatment status, gender, FSM status, pre-test score, number of absence sessions in previous academic year,
urban/rural status of school, type of school, gender status of school, percentage of absence sessions in previous
academic year (school-level), percentage of pupils eligible for FSM (school-level).

Compared to tested pupils, pupils with missing outcome data were more likely to be treated, to be boys, and to be
eligible for FSM. They were also more likely to have had a higher number of absence sessions in the previous academic
year and a lower prior attainment score. In addition, pupils with missing outcome data were more likely to study in urban
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co-educational schools, schools with a higher percentage of absence sessions in the previous academic year and from
schools with a higher percentage of pupils eligible for FSM.

We included all the variables listed above into a multivariate logistic regression model and estimated propensity scores.
Important differences in the average propensity scores were found between pupils who were tested and those who
were not. In the group of pupils with outcome data, the average probability of outcome data being missing was 0.35
and among the pupils that were not tested, the average propensity score was 0.51. These findings support the missing
at random (MAR) assumption (EEF statistical analysis guidance, 2018).

The preliminary analysis described above confirmed that the loss-to-follow up rate can be predicted using existing
covariates. We therefore opted to use multiple imputation to impute missing outcome data under the MAR assumption.
We imputed 40 new datasets using a two-level linear model. In our imputation model, we included all variables that
were part of the primary analysis, any variables predictive of the absence of outcome data, and any variables associated
with the outcome. Alongside the nine variables that were found to be related to the absence of outcome data, the
number of classes and pupils were also included in the imputation model. Outcome data could only be imputed in those
cases when the data on all the variables included in the imputation model was available. In total, outcome data was
imputed for 3,361 pupils.

Finally, we ran the main model using each of the 40 imputed datasets. Schools were modelled as random effects using
a random intercept model. Apart from the dummy variable capturing treatment/control group membership, two other
variables were used as covariates i the stratification variable (gender-status of school) and pupil-level baseline test
scores (centredonthemean). Rubi nds rules were used to combine the
Ml estimate. The findings of the analysis with imputed data are provided in Table 25 and Table 26 below. The estimated
effect size is very small (-0.01), indicating that the analysis with imputed data does not change the conclusions drawn
from the primary analysis. Since the analysis with imputed outcome data generated very similar results to the ones that
were observed in the primary analysis, further analysis under the MNAR assumption was deemed unnecessary.

Table 25: Analysis with imputed data

Raw means Effect size
Intervention group Control group
L . n Mean n in model Hedges g }
S 1) (TS AT (240 (1) (missing) (95% CI)  (intervention; control) (95% ClI) PHEITS
Post-test in . -0.01 (-0.05,
maths 4,213 (210) 28.7 3,788 (496) 29.8 8,001 (4,213; 3,788) 0.03) 0.392
Table 26: Analysis with imputed data: effect size estimation
Unadjusted Adjusted Intervention grgup Shiife] 9“)“‘_’ Pooled Population
Outcome  differencesin  differences in o Variance n Variance variance variance (if
means means n (missing) of (missing) of available)
outcome outcome
Post-test 4,213 3,788
in maths -1.05 -0.53 (210) 42.2 (496) 44.5 43.3 -

Cost

Fit to Study was free to schools in the context of this trial, where delivery was funded by EEF. This section estimates
how much it would cost schools to deliver Fit to Study outside of this trial context.

Our estimate of the cost of a school delivering Fit to Study includes:

9 Start-up costs associated with training schools to deliver Fit to Study (either face-to-face or online)
1 Annual running costs associated with providing support for schools throughout the academic year.

Table 27 shows the cost of delivering Fit to Study per pupil over 3 years should a school opt for face-to-face training.
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Table 28 shows the cost of delivering Fit to Study per pupil over 3 years should the school attend online training.

Our estimates assume the following:

f
f
f

1

The number of schools delivering Fit to Study per year is 52 (exactly as in the trial).

The average number of Year 8 pupils per school is 178 (exactly as in the trial).

Each school has one PE teacher attend the training (online or face-to-face) once in the three years, who
cascades training to others (see IPE findings below).

Each training session (online or face-to-face) is attended by 10 teachers (in line with the trial)

Materials created for the trial are now pre-existing resources and would not factor into the per pupil cost for the
implementation of Fit to Study outside of a trial. This includes training materials (videos, PowerPoint slides and
script) and the Fit to Study website.

Face-to-face training would take place at two regional hubs in Oxford and Birmingham.

School staff reported that they did not require any additional materials to deliver Fit to Study. The largest costs to schools
therefore arise from Fit to Study staff time T for setting up and delivering training and providing ongoing face-to-face
and virtual support to schools.

The mode of training makes a moderate difference to the overall cost of delivering Fit to Study. Delivering face-to-face

trainingbr i ngs additional costs through Fit to Study st adf

Delivery of Fit to Study with face-to-face training would result in a per pupil cost of £4.80 over 3 years of delivery.
Delivery of Fit to Study with online training would result in a per pupil cost of £4.56 over 3 years of delivery.

Table 27: Cost of delivering Fit to Study with face-to-face training

. Total cost Average
. Cost in Average
Cost item Cost per over 3 annual cost
year 1 annual cost -
years per pupil

Start-up costs (year 1 only): Fit to Study training

Fit to Study staff time to set up training Training £700 £700 £233 £0.13
Fit to Study staff time to deliver training Training £1,000 £1,000 £333 £0.19
Fit to Study staff travel costs Training £120 £120 £40 £0.02
Venue and refreshments Training £500 £500 £167 £0.09
Printing training materials School £5 £5 £2 £0.01
Teacher travel costs School £20 £20 £7 £0.04

Fit to Study staff time to visit schools and provide
telephone support

Running costs (annual): Ongoing support and resources

School £700 £2,100 £700 £3.93
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Fit to Study staff time to update website

Fit to Study staff time to develop and distribute
termly e-newsletter

Website hosting

Website maintenance

Total cost per pupil per year over three years

Year

Year

Year

Year

Table 28: Cost of delivering Fit to Study with online training

Cost item

Cost per

£1,400

£1,050

£150

£1,000

Costin
year 1

£4,200

£3,150

£450

£3,000

£4.80

Total cost
over 3
years

Start-up costs (year 1 only): Fit to Study training

Fit to Study staff time to set up training

Fit to Study staff time to deliver training

Fit to Study staff travel costs

Venue and refreshments

Printing training materials

Teacher travel costs

Training

Training

Training

Training

School

School

£700

£500

£0

£0

£5

£0

£700

£500

£0

£0

£5

£0

Running costs (annual): Ongoing support and resources

Fit to Study staff time to visit schools and provide
telephone support

Fit to Study staff time to update website

Fit to Study staff time to develop and distribute
termly e-newsletter

Website hosting

Website maintenance

School

Year

Year

Year

Year

£700

£1,400

£1,050

£150

£1,000

£2,100

£4,200

£3,150

£450

£3,000

Fit to Study

Evaluation Report

£1,400

£1,050

£150

£1,000

Average
annual cost

£233

£167

£0

£0

£2

£0

£700

£1,400

£1,050

£150

£1,000

£0.15

£0.11

£0.02

£0.11

Average
annual cost

per pupil

£0.13

£0.09

£0.00

£0.00

£0.01

£0.00

£3.93

£0.15

£0.11

£0.02

£0.11
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Total annual cost per pupil over three years £4.56

Costs over time

Most of the costs of Fit to Study come from ongoing support for schools, which would be the same each year.
Nevertheless, the costs of delivering Fit to Study would reduce somewhat over time, since schools would only need to
attend for training in the first year. This reduction over time would be most noticeable for schools attending the more
expensive face-to-face training. Costs in Years 2 and 3 are identical for schools attending face-to-face and online

training.

Table 29: Per-pupil costs of Fit to Study with face-to-face training over 3 years

Year 1 Year 2 Year 3 Average over 3 years
£5.77 £4.32 £4.32 £4.80

and

Table 30 show that the per-pupil cost would decrease from £5.77 for schools attending face-to-face training and £5.08
for schools attending online training in Year 1 to £4.32 in the following two years.
Yearl Year 2 Year 3 Average over 3 years

£5.02 £4.32 £4.32 £4.56

Table 29: Per-pupil costs of Fit to Study with face-to-face training over 3 years

Year 1 Year 2 Year 3 Average over 3 years

£5.77 £4.32 £4.32 £4.80

Table 30: Per-pupil costs of Fit to Study with online training over 3 years

Year 1 Year 2 Year 3 Average over 3 years

£5.02 £4.32 £4.32 £4.56
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School staff time
Training

Information on the number of staff who attended training was collected from schools in the end of the year survey and
from developers via registers of attendance.

Both the school survey and the attendance registers showed that, on average, schools who took part in face-to-face
training sent two members of staff to attend (survey: mean = 1.9, n=10, registers: mean = 2.3, n=14). The process study
found that these were Heads of PE and/or PE teachers who would be delivering the intervention.

Schools were not explicitly asked to report the number of hours that staff spent attending training. However, we assume
that attending the training would require a whole day
way to a regional hub in order to attend. We therefore conservatively estimate two days of PE staff time (most likely
one day of a Department Headds time and one d a-to-faoeftrairing.

Eleven schools that took part in online training completed the end of year survey. These schools reported that an
average of four staff took part in a livestream training session or watched a pre-recorded training video (mean=3.8,
n=11). We assume that for schools choosing online training, there would be minimal additional staff time needed for
attending training since teachers could watch the video in a planning meeting or similar departmental session or in
addition to a normal school day.

Delivery

The end of year school survey also asked about PE staff time spent on the implementation of Fit to Study. This is
additional time spent on Fit to Study (for instance including planning and preparation), and does not include time spent
delivering PE lessons since this is staff time that would be required under business as usual.

Table 31 shows that time spent on delivering Fit to Study was minimal. Across all schools, the average was 14 hours,
or around two days. However, the large majority (67%) of school leads reported that PE staff spent no more than 5
hours on the implementation of Fit to Study throughout the academic year, with more than half (57%) reporting that PE
staff spent between just one and three hours on delivery. This suggests that most schools would require one or two
additional days to plan the activities necessary to deliver Fit to Study, but a small group reported requiring a considerably
higher number of hours to undertake these activities. However, given the small sample included here, these results
should be interpreted with caution. Of the two schools who reported delivering Fit to Study activities in all PE lessons
in the survey, an average of 2 hours was reported to be spent on preparing for the delivery of the Fit to Study
intervention.

Table 31: Number of hours spent on delivery over the year by staff in treatment schools
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Hours n. %
1-3 12 57%
4-5 2 10%
6-10 2 10%
11-50 3 14%
51-100 2 10%
Total 21 100%

The survey asked whether PE staff spent time on individual planning, joint planning and/or promoting Fit to Study
throughout the school. Table 32: Activities teachers spent time on in treatment schools shows that most common,
reported in 95% of schools, was joint planning i for instance discussing Fit to Study in PE department meetings.

Table 32: Activities teachers spent time on in treatment schools

Activities n. %
Joint planning i e.g. discussing Fit to Study in PE department 20 95%
meetings

Individual planning i e.g. re-designing lesson plans to 12 57%
accommodate Fit to Study

Promoting Fit to Study throughout the school i e.g. in 12 57%
assemblies or all staff meetings

Base 21 100%

Around a quarter of school leads also reported that non-PE staff spent time on Fit to Study. Other staff listed included
members of the Senior Leadership Team, PHSE and form tutors and exam officers. However, where school leads
specified tasks that these staff had been involved with, they mentioned research tasks rather than tasks associated with
the delivery of the Fit to Study intervention. This finding should thus be interpreted carefully as it may not be applicable
to programme delivery outside of a trial.
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Implementation and pocess evaluation

This section synthesises the findings from the process evaluation, bringing together the perspectives of teachers who
participated in the evaluation research through interviews, observations and data collected in the post-intervention
survey. This includes Year 8 PE teachers from intervention schools who shared their experiences of implementing Fit
to Study. It sets out the key issues related to implementation, the extent to which the intervention was delivered as
intended, perceived outcomes, suggestions for improvement and control group activity.

The implementation and process evaluation was designed to explore how Fit to Study was delivered, including the
barriers and facilitators to delivery and teacher engagement with support. It aimed to assess implementation fidelity in
treat ment schools and explore 6business as usual 6 in

assessed by the process evaluation included fidelity, dosage, responsiveness, adaptation, sustainability and scalability.

The main research questions were:

How is the programme delivered and what factors influence implementation fidelity?
What type of PE lesson modifications take place in treatment schools during the treatment period?
What more generally are the barriers and necessary conditions for success?

arMwDNE

What type of PE lesson modifications take place in control schools during the treatment period?
Programmaedeliveryand fidelity

This section on programme implementation and fidelity discusses:

Attractiveness of the intervention

Training

Planning for and discussions about the intervention
Ongoing support and resources

= =4 -4 -4

Attractiveness of the intervention

Overall, the Fit to Study intervention was attractive to PE teachers, who felt strongly aligned with its core aims. Many
PE teachers and leads were motivated to sign up to and take part in the trial because of their interest in the research
results. They were keen to be part of a research project that might provide evidence of their belief that that increasing
levels of moderate to physical activity (MVPA) could improve attainment, and therefore demonstrate the importance of
PE and sport. As well as demonstrating the importance of PE to a wider audience, teachers were also motivated to take
part in the Fit to Study intervention due to a concern about the current status of PE in their schools and a desire to prove
its value and place in the curriculum:

fi @e of the main motivating factors, | suppose, was to highlight the importance of PE potentially in wider
school provision. @rear 8 PE teacher,1017)

PE teachers also expressed that Fit to Study lined up with their existing professional interest in improving fitness levels
in young people and combating obesity throughout their school.

The financial incentive offered to schools taking part in the trial also played a part in the decision for schools to sign up
to the intervention, especially in the context of a perceived reduction in school budgets. This incentive would not be
present if the trial were to be rolled out outside of a trial context.

Training

Training was provided by the developers to inform PE teachers of the theory behind the Fit to Study intervention and to
go through the practical aspects of delivering the intervention. Attendees were shown a PowerPoint presentation
explaining the theory and presented instructional videos with examples of Fit to Study warm-ups and infusions. In some
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cases, schools sent either multiple members of their PE staff, including the Head of PE, to the training while others sent
one member of staff, either the Head of PE or a senior member of PE staff.

Depending on their availability, school staff chose the most suitable mode of training and there were examples of staff
attending face-to-face training, online training, and accessing the pre-recorded video links.

Fourteen schools were trained face-to-face, during July 2017. Twenty-two schools were trained via livestream, and all

schools were sent the pre-recorded video link of the livestream training with the September newsletter. i Teupp 0 t r ai n

was incorporated into the initial school visits conducted by the developer in the autumn term. This involved a member
of the developer team attending the school in person to ensure that they were aware of all elements of Fit to Study to
be delivered in Year 8 PE lessons.

Attendees at the face-to-face training, which was conducted in small groups of around 10 teachers, appreciated the
format as it was more interactive and helped teachers feel confident about what they needed to do to deliver Fit to
Study. Watching demonstrations of the warm-up and infusions and being able to ask questions and discuss Fit to Study
with other attended was described as beneficial. However, teachers also felt that it was time consuming as in some
cases teachers had to travel long distances to attend, and inconvenient for those who struggled to take time off work.
If the intervention were delivered to scale, this training format may not be feasible with a larger number of participating
schools.

Due to time constraints, the teachers who were not able to take part in face-to-face training in July 2017, were given
the option to take part in on-line training, thereby relieving teachers also of the requirement to travel to attend a training
session. Those who participated in the live online training also had the opportunity to ask questions via email and found
this function helpful. It was suggested that an online chat facility would have made this process easier as there was a
delay in the sending and receiving of emails making the process stilted and disrupted the flow of the training. Although
the online training was viewed as convenient and less time consuming, it was more difficult for the developers to ensure
schools had fully understood the training. Teachers who were unable to attend the face-to-face or online training were
sent a link to a recording of the online training session.

The resources made available to schools were the Fit to Study instructional videos, the Fit to Study PowerPoint
presentation, and online links to further information about fithess. These teachers cascaded the training by using the
resources provided to other members of PE department in their school. Fit to Study information was shared during
departmental meetings either by replicating the training in its entirety, or by presenting information perceived to be most
relevant to delivery and omitting the theoretical background, in order to save time. Staff trained in this way mentioned
that they were confident of implementing Fit to Study as it was part of their normal practice as PE teachers.

Overall, teachers suggested the balance of theoretical and practical content within the training could be shifted, with
less time spent on the theoretical background of the intervention and more time dedicated to concise information which
focused on the practicalities of delivering the intervention. The desire for more direction was discussed by both teachers
who attended the face-to-face training and those who received live online training.

fi Wat | needed and wanted was, 'This is what you need to do, this is how you need to do it. §Year 8 PE
teacher, 1017)

In addition, teachers who attended the training thought it would be useful to have clear guidelines about what information
to prioritise when cascading to other members of staff. They felt this would have helped to ensure consistency in the
information that was cascaded.

firhey've not really shown or given us guidance in terms of how to present to the staff, so | sort of tried to give
the training they gave me to them. @rear 8 PE teacher, 1092)

During the trial, due to delays in delivering the training, not all schools had been trained before the start of the
intervention in September 2017. This was due to assumptions around being able to train staff during the summer
holidays and a late start to setting up the training sessions. Consequently, delivery was delayed in a small number of
schools. See Appendix K for further details on the contents of training. All treatment school staff had received some
form of training by late October 2017. Duringt he Aut umn term 2017, t h ®p-ugpidrairent
during visits to schools as a way to ensure that the requirements for Fit to Study had been understood and schools
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knew what to do to deliver the intervention as intended. These pre-planne d vi si t s wer e ada pupead

training.

Should the training be scaled up, similar issues with its delivery would most likely persist. Schools might struggle to
release more than one member of staff and without clearer guidance for cascading the training to other members of
staff it would be hard to ensure consistency in delivery of the intervention. Whilst training using a pre-recorded video is
less time consuming for teachers, it becomes more difficult to ascertain whether schools understand the requirements
for delivery as i nt end-edféceiofabesupportsome type of o6top

Planning for and discussions about the intervention

Schools incorporated Fit to Study into their lesson planning and PE department discussions, though the type of planning
and preparations carried out by teachers varied. Data from the post-intervention school survey indicates that the majority
of schools (91.3%, n = 21) reported setting aside time at the beginning of term to discuss the intervention a n d
delivery. Teachers also described having regular informal updates with other PE staff members. Communications about
Fit to Study continued throughout the year and included discussion of the perceived benefits of the intervention, possible
adaptations, and pupil responsiveness.

Ongoing planning was encouraged by the delivery team to ensure staff delivered Fit to Study throughout the year and
during each PE lesson. Just over half (52.2%, n = 12) said that they carried out planning on an individual basis, for
example teachers taking it upon themselves to redesign some of their lesson plans. Teachers explained that planning
was required for creating sport-specific infusions, for example for football or swimming lessons.

There were two views on the amount of planning needed to incorporate Fit to Study into a PE lesson. On the one hand,
teachers felt that the intervention did not require any planning or change in teaching style.

fitlreally didn't change our teaching much to be honest or our planning mode or anything. @’ear 8 PE teacher,
1077)

The other view was that some initial planning was needed to embed Fit to Study in lesson delivery, after which ongoing
0 e xt r avas nat ogeded:

fits just become an integral part of our lessons now so in terms of planning | don't think it needs any. @rear 8
PE teacher, 1059)

Overall, it seems that teachers were able to implement Fit to Study with minimal additional resource spent on planning
and preparation.

Ongoing support and resources

During the trial, ongoing support for PE teachers, mainly through online resources was made available by the developer.
Communication between the developers and treatment schools included email and telephone support and termly visits
which included observations of PE lessons. Teachers were positive about the support they received from the
developers, felt it was easy to make contact, and their questions were answered quickly.

Examples of additional resources used to help with delivery included the development of an activity sheet for pupils by
PE staff so that they could lead the Fit to Study activities themselves. Teachers also expressed an interest in how other
schools were implementing Fit to Study and suggested there should be opportunities to share good practice. The
developer had put in place an online forum for sharing good practice and incentivised school participation using the
offer of prizes, but schools did not take this up.

Although there were open communication channels for those seeking support, the developer experienced challenges
in maintaining contact with some schools that were less engaged with the intervention and were not responsive to any
communications. This may have been a factor in the higher than expected attrition at school level.

Schools found it helpful to discuss barriers to implementation directly with the developers. These included issues around
fitting in the warm-up and three infusions into each of their PE classes. Where teachers raised these issues, they were
provided with reassurance that other schools were facing similar challenges. In some cases, schools were instructed
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to carry out just two infusions instead of three. Without fully completed teachers logs, it is difficult to assess the extent
to which the modification was carried out.

Dosage

Although Fit to Study was reported to be well-structured, and despite the commitment of treatment schools to deliver
the intervention as intended, there were a range of issues that affected delivery as intended.

Fit to Study is both prescriptive and flexible. While the four minutes of VPA during the warm-up is necessarily at the
start of the lesson, the three infusions can be delivered at any point during the lesson, as long as each PE lesson
includes 10 minutes of VPA.

The post-intervention schools survey found that dosage varied from full delivery as intended to schools dropping out of
the intervention altogether. Fit to Study was delivered in all lessons as intended in 9% (n=2) of schools. While some
schools ensured that the warm-ups and infusions took place irrespective of the context, regardless of sport, weather
and location, teachers felt that occasionally Fit to Study activities had to be omitted in order to meet lesson objectives.

fi S cetimes it could be just that it wasn't feasible inside that lesson to deliver a good or outstanding lesson and
have the infusions in there as well.o(Year 8 PE teacher, 1074)

Schools raised the issue of having to carry out the warm-up and the three infusions in each PE lesson with the
developer. Teachers found it challenging to incorporate the full Fit to Study warm-up in all lessons as it extended warm-
up time and reduced teaching time during the lesson. For this reason, the time allocated to the warm-up was often
shortened to include only the parts perceived to be most important to the study by the teacher (i.e. the infusions). The
warm-up was also often initiated before all pupils were changed and ready to take part.

Teachers also felt that the number of infusions they had to deliver within a lesson was demanding and struggled to
incorporate the three required infusions in each lesson. Teachers reported delivering two infusions at once (that is one
longer infusion), ending a session with an infusion, or even skipping one or more infusions altogether. The main reasons
for these adaptations were a lack of time and the perceived disruption to the flow of the lesson.

filt does ki nodrlessbn alitiedig $o if yop're in the middle of something you bring them in and do
an infusion, you can kind of lose thefocus. 6 ( Year 8 PE teacher, 1053)

After requesting advice from the developer, some teachers, particularly those with shorter (50 minute) PE lessons,
reported being informed that they could omit the third infusion occasionally, as long as they carried it out in the majority
of PE lessons. Schools also mentioned that the developer told them that other schools were also struggling with fitting
in the third infusion, which might have led to a reduced number of infusions becoming more standard practice.

Other unpredictable events throughout the course of the year, such as poor pupil behaviour, medicals, teacher
observations and other incidents such as injuries, meant that delivering all aspects of Fit to Study was not possible.
Seasonal variations also led to adaptations in Fit to Study, for example, the cancellation of an outdoor PE lesson due
to rain led to Fit to Study activities either being altered, reduced or omitted entirely.

fi Aere are days where we just can't get it done or we can't implement it in the way that we wished to. @rear 8
PE teacher, 1104)

Adhering to the requirements to deliver Fit to Study as intended was better at the start of the academic year, but over
the course of the three terms, schools reported struggling to include the intervention during PE lessons. For some
schools, this eventually led to Fit to Study disappearing completely from regular Year 8 PE practice. Schools preferred
to retain the warm-up over the infusions if they did not want to break the flow of their PE lesson, and if they felt that their
usual lesson was already included vigorous physical activity. This was because teachers reported always beginning
their PE lessons with a warm-up which could easily be replaced by the Fit to Study warm-up.
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Concerns were also raised about Fit to Study hindering pupils 8 p r o gin certaia PEoantivities and sports. They felt
that some pupils were not achieving the level of skills that they should have been due to the focus on Fit to Study and
the time take out of PE lessons for to deliver it. Teachers reported being informed by the developer that it would be
sufficient to implement the intervention once a week, or every other lesson, in this case.

Quality

A range of factors affected quality including the size of the class, differences in teacher style and time constraints.
Teachers reported that they still attempted to use the principles of Fit to Study in their warm up and lesson plans even
if they were no longer precisely following the intervention activities. Differences in delivery were reported in terms of
how each teacher delivered the warm-up and infusions, depending on their own teaching style and methods and their
perceptions of the value of Fit to Study. More experienced teachers were felt to be more traditional in their teaching
style and reluctant to adapt their approach to warm-ups and lessons.

fSome teachers would have put more focus on the physical side, others would have led heavily on making it
very sports specific. @/ear 8 PE teacher, 1017)

It was also highlighted that ensuring the correct intensity throughout each two-minute infusion in larger classes could
be difficult. In the observations, teachers were seen to bring pupils together for the two-minute infusion, but the intensity
of the infusion activity would not last the prescribed two minutes. In some cases, the infusion activity consisted only of
three or four ten-second bursts of activity.

fifyou're out on a field you've got 30 something kids, it's very difficult to ensure that the intensity of that is being
carried out appropriately for every single pupil doing the actual infusion. @/ear 8 PE teacher, 1056)

Quality was also affected due to time pressures. The warm-up, which was seen as regular PE practice already, was
implemented by PE staff. Schools would occasionally cut the warm-up down by two to three minutes due to time
restrictions, for example, or by starting before all pupils were ready to take part.

Barriers and conditions for successful delivery

This section comments on the practical delivery arrangement employed by schools as well as school-specific barriers
to delivery.

Practical delivery arrangements

Schools found that practical issues, such as the planned lesson activity, focus on a particular sport, available space,
the location of the lesson, and class size affected delivery.

1 Lesson activity: Teachers agreed that the intervention was better suited to particular PE activities. These
included team sports such as hockey, football and basketball, where the infusions could be incorporated more
easily into sport-related activities. It was reported to be more difficult to implement the infusions in lessons
wher e t hey amamboeasudd as gymnastics and badminton, and in those where skill development
was a priority, such as athletics. This was because the intervention was perceived to disrupt the flow of the
lesson and take pupils away from their skill practice.

1 Space: Adequate space was perceived to be essential for implementing Fit to Study, as teachers highlighted
the difficulties they faced delivering the intervention in lessons where space was limited, such as when focusing
on sports like gymnastics or trampolining where large amounts of equipment were in use.

1 Location and class size: Teachers described the benefits and problems associated with delivering the
intervention during indoor and outdoor lessons. Indoor spaces were found to be useful for focusing pupils
however, lack of space could be a challenge. Indoor delivery was reported to be easier if teaching a smaller
class. Outdoors, there was more space but practical issues such as bad weather made outside delivery more
challenging.
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School-specific barriers to delivery

School-specific factors affecting fidelity included the length of PE classes at some participating schools, varying
approaches to teaching PE, existing lesson plans and PE objectives and their compatibility with the intervention.

Where teachers felt that PE lessons were not long enough to be able both to deliver Fit to Study and achieve lesson
objectives, time was described as an obvious barrier. This was particularly the case at schools with fifty-minute lessons,
but also for those with sixty-minute lessons. The suggested solution to this was longer lessons, or a greater number of
lessons per week, which would make it easier to deliver Fit to Study and achieve skills objectives.

félt's just been hard to i mplementrwithyihg poogeaschk
(Year 8 PE teacher,1074)

Teaching styles differed across school and there was a concern that the activity-focused direct teaching style and
prescriptive lesson structure of Fit to Study was not wholly compatible with independent learning, where pupils are
encouraged to explore and develop according to their own interests and needs, currently espoused by schools. It was
felt to clash wi tldd agpmanketo REC duah ad irvdving pugals in the leading of certain sections of
the class, for example, the warm-up.

Responsiveness

Pupil responsiveness varied depending on the level of adaptation and the delivery approach taken by teaching staff.
Schools where teachers felt that buy-in was secured from senior members of school staff perceived a greater level of
pupil motivation to take part in PE throughout the year. This was due to staff feeling more motivated by senior members
of staff to deliver the programme, which filtered through to pupils. This was also the case in schools that adapted the
warm-up to be pupil-led and the infusions to be context and sport-specific. School level commitment was evident in
instances where Fit to Study had been most successfully and faithfully delivered.

fiVe've tried to make it part of the school. Different staff have asked what we're doing and we've made that very
clear to the staff that work with the Year 8s and we obviously made it a school thing, not just a PE thing and
the head teacher's been very supportive through it. @rear 8 PE teacher, 1042)

Pupil responsiveness was also affected by confidence, with those pupils who were perceived to be more physically fit
or capable in terms of the specific sport enjoying the infusions more. This was particularly the case for the infusions that
were adapted to be sport-specific. Competitive elements, for example splitting the class up in to groups, was seen to
increase pupil engagement in the infusions, but this also exacerbated the divide between the confident and less
confident pupils.

Teachers struggled to describe any change in children as a result of taking part in Fit to Study. This affected their
commitment to the programme and they mentioned that it would be the difficult to continue to deliver the intervention
without being able to see any clear outcome.

fi @ stay committed for a year when you're not actually seeing or hearing any benefits is quite a challenge in
itself. @/ear 8 PE teacher, 1101)

The lack of visibility of any perceived outcome for children was reinforced by teachers feeling that they were not able to
implement Fit to Study correctly.

fi 8metimes it has been in a rush and so then you kind of feel, well, was there any point in doing that if I've just
rushed through it. @rear 8 PE teacher, 1104)

Teachers also described the intervention as repetitive and found this to be a barrier to keeping pupils engaged. This
was anticipated as a potential barrier by teachers at the start of the school year and was reported to materialise in the

Spring and Summer ter ms. Declining |l evels of engagement,
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was described as a keyfactorinones c hool 6s deci sion to stop delivering Fit
reported that their pupils would rather be doing PE lesson activities and focusing on skills development than the
intervention exercises.

iféNo matter how much we try and motivate them, their
is a | ot higher thaYear8PEiteacher,i092) he i ntervention. 0

Were the intervention to be continued into Year 9 for the same cohort of pupils, sustainability would likely be affected
by decreasing teacher and pupil maotivation.

Perceived atcomesand level of engagement

At the start of the intervention teachers were hopeful for an increase in pupil fithess levels and academic achievement,
but there was some concern that the amount of contact time that teachers had with pupils would not be sufficient to
enable an increase in fitness, and as a result improve academic outcomes.

Perceptions of the outcomes of the intervention at the end of the school year ranged from none to increased fithess and
improved pupil social skills, such as confidence and leadership, as demonstrated by pupils leading activities during the
class. As PE teachers were not always in direct contact with other teachers, they struggled to ascertain if Fit to Study
had had any effect on academic attainment.

Overall, teachers concluded that the value to their pupils might have just been limited to physical outcomes, such as
increased fitness, but they did feel hopeful about the intervention as a larger scale study that had the potential to boost
the importance of PE across their schools. Teachers were optimistic that the study might provide evidence of a positive
link between increased physical activity and fithess and academic attainment. In turn, they hoped that this would enable
them to bargain for increased PE lesson time.

Teachers felt that Fit to Study helped to increase fithess levels, particularly for children in lower skill groups, in that it
kept pupils active for longer. They also commented on the fact that it enabled teachers to incorporate fithess-related
activities even in non-physically demanding classes or classes that included greater time spent waiting or in rotation,
such as badminton or gymnastics.

The Fit to Study warm-up was a good resource and was suited to being pupil-led. This required pupils to research and
then lead the warm up, which was perceived to help to develop leadership and social skills and the confidence of those
who might not otherwise fully engage with PE. It was perceived by teachers to be well suited to being pupil-led as it
contained short, highly prescribed activities that all pupils could partake in simultaneously for a controlled amount of
time under the supervision of the teacher.

fitlworked well with our Year 8s and it has actually brought them on socially and they have started to become
more confident with it. So we thought, well, let's try it with our Year 10 and see if it was the same outcome. 0
(Year 8 PE teacher, 1104)

However, pupil enthusiasm waned over the course of the year. Teachers reported that although pupils got used to the
infusions, towards the end of the year the lower ability pupil seemed to be going through the motions and the higher
ability pupils were keen to get on with the PE lesson. In their view this was a reflection of their general attitude to PE
lessons.

fiwhen you say, '"Come on,dowe'emeerqdtl yi mfed s iao ngsr'o,a ny oéu i
football game and we've stopped it and you're doing infusion, they're like, 'Well, | want to get back to playing
football'. o0 (PE teacher 1053)

Perceptions of the intervention
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At the end of the trial, the majority (68%, n = 19/28) of treatment schools that responded to the survey indicated that
they would recommend the Fit to Study intervention because it helped to promote the value of physical exercise and
raise awareness of the importance of PE in the school curriculum. In addition, school felt that the intervention made it
easier to

1 integrate high intensity exercise into PE lessons, and
1 keep pupils as active as possible.

Interestingly, teachers who were positive about the intervention emphasised that they felt their pupils had enjoyed the
infusions and that Fit to Study had become embedded in the delivery of Year 8 PE lessons at their school. Fit to Study
was also perceived to be a useful teaching tool for achieving focus within lessons, for example, by bringing pupils in
small groups together at set, regular intervals throughout the PE class. Teachers acknowledged that as a concept Fit
to Study was valuable but needed to be adapted:

féwe just need to tweak s¢hoahd tftormalem tt oawog&kodvi a s

teacher 1074)

The schools survey data indicates that thirty two percent (n = 9/28) of schools said they would not recommend Fit to
Study because of concern about:

1 the potential disruption to lesson delivery and | esson O6fl owé caused by Fi
1 perceived hindrance to pupil progress and development in PE due to taking up too much regular teaching time.

While the premise of the intervention was attractive, teachers were concerned by the requirement to deliver it in all
lessons regardless of lesson content and learning objectives. Furthermore, the intervention was perceived to support a
method of teaching that PE staff felt to be outdated, less engaging and less pupil-led:

filt's al most tditeachinywhere peopleatand i towslaed they swing their arms around, and
then they | eave. And that's not r eal I(Year8 PEteachercl®bd)o

Unintended consequences

A number of unexpected consequences arising from intervention delivery were identified. These included:

1 Disrupted flow of lesson i It was hard for some schools to engage their pupils as they were oriented around
traditional sports and activities. Pupils were not thought to like being taken away from the standard curriculum
that they had become accustomed to. Teachers also found the nature of delivery to disrupt the flow of PE
lessons.

fOne of the things we did find is that sometimes to actually stop the flow of the lesson and go to
something completely different was quite confusing and disruptive for the students.o (Year 8 PE
teacher, 1074)

1 Curriculum affected i Teachers found that covering the entire curriculum was made more difficult by having
to include the Fit to Study intervention activities in every Year 8 PE lesson throughout the academic year. This
was felt more acutely in schools where the intervention activities were not well adapted or suited to the PE sport
or activity being taught.

firhe key challenge was trying to get everything in whilst actually still delivering a curriculum. @rear 8
PE teacher, 1101)

1 Fit to Study lessons less active than business as usual i It was suggested that business as usual PE
lessons contained an active and dynamic warm-up. Because teachers had to stop planned activity to bring
pupils together to deliver Fit to Study infusions; this was felt to increase inactive time which could potentially
lead to lessons being less active overall than regular PE lessons.
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filt's not just the two minutes and t frear8 RErneadmr,nut e
1092)

Adaptatiors and modifications

Experiences of delivery ranged from delivering exactly as intended, with no adaptations, to adapting the intervention
and delivering it in the way that suited the school. At times this would include not delivering any infusions at all.

School staff found that the intervention was deleardudnglPE si
lessons focused on specific sports such as, such as gymnastics and athletics, where equipment is involved and space

limited, and summer sports that focus on tactical skills, such as cricket. Sports such as trampolining were particularly

di fficult because they required | arge equi pment and the
Combined with the 6deadé time for other pupils while they
sports for Fit to Study delivery.

After discussion with the developers, schools felt empowered to alter the warm-up and infusions for two reasons, to
make things sport-specific and fit into the flow of their lesson and to reduce monotony for children and maintain
motivation. Schools mentioned letting pupils lead the warm-up and reported that the developer gave their permission
for these kinds of adaptations, as long as the total quantity of VPA throughout the class remained.

fi Mey've [the developer] been quite willing to listen to how people adapt and how we can make things work. 0
(Year 8 PE teacher, 1017)

Schools also mentioned making adaptations without consulting the developer first where they have felt it appropriate.

fi W 6 taken it on ourselves to try and think up ideas rather than asking the developers. @rear 8 PE teacher,
1104)

The main changes to Fit to Study activities revolved around making them more interesting in order to maintain pupil
motivation. These adaptations included making the warm-up pupil-led and the infusions sport-specific. Teachers were

also keen to ensure that Fit to Study matchedthes c hool 6 s priorities.

fi W actually, to some extent, have gone away from their Fit to Study style infusions because we didn't feel it
worked for our students or worked for us as a school. So we've adapted and rewritten our own infusions so the
way we do it is that infusion one is done as part of the student led warm-up. @rear 8 PE teacher, 1059)

Omissions and adaptations were justified by teaching staff in that they felt they had to prioritise their teaching
requirements. Conversations with the developers led to schools perceiving the entire intervention to be adaptable,
especially in terms of ensuring the PE curriculum is followed.

fi W're trying to run the curriculum alongside this programme, so it's probably been a bit of a compromise and
the best of both worlds. @rear 8 PE teacher, 1101)

The adaptable nature of the intervention was viewed positively, and this was felt to have benefitted pupils in that the
intervention could be adapted to t hei-dpisparticolarwas alteredinrotder x t ¢

to make them more high intensity and raise p u p ihdars réates.

fi B tailoring it to our needs and the way we deliver things it has really, really taken off and benefitted the
students now. @rear 8 PE teacher, 1059)
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However, it is possible in that adapting the intervention to a certain extent would result in schools not carrying out the
required amount of VPA as prescribed by the developer.

In addition to the high level of flexibility with which Fit to Study was delivered within PE lessons, the adaptability of the
infusions had wider application. The infusions were reported to have been used in other non-PE classes to help calm
and control a class when they were being loud and disruptive.

fi Mey're adaptable. You could do them in a classroom. I've done it with my form [ € [lve got a year-ten form,
and | said, 'Right, everyone, sprinting on the spot, ten seconds', and then | did the shoulder rolls. [ é ]t's |
something that has actually helped me as a teacher, because | can use it for other stuff.0(Year 8 PE teacher,
1042)

Formative findings

The findings from the process evaluation suggest that Fit to Study was appropriate and valued by teaching staff.
Strategies to i ncr eaffitmessWerafelt to8ie ipwel with theboverakames for Year 8 PE. However,
some alterations were made to the intervention activities by teachers to facilitate the implementation of Fit to Study
throughout the academic year. While teachers understood the value of the intervention as a whole they struggled to
deliver it as intended. The challenges to delivering the intervention as intended combined with a lack of visible benefits
for pupils meant that maintaining Fit to Study was difficult for teachers.

Aspects of intervention delivery that could be reviewed

1. Training 7 Teachers who attended face-to-face training felt that the training could be shortened. They
commented on the overly theoretical elements of the training which could be reduced to focus more on the
practical delivery of Fit to Study and how to effectively cascade learning to other staff. Ensuring training was
held before the end of the Summer term in the preceding academic year would also enable delivery from the
first Year 8 PE lesson of the delivery year. It was also thought that there was still a need to balance online and
face-tof ace modes of delivery for training, and it was n
own pace at a convenient time.

fl was happy with it being face-to-face but that's because I'm old-fashioned. I'm sure that other people
would like it online given the busy nature of teaching and the profession. @rear 8 PE teacher, 1097)

2. Support for adaptions i Providing teachers with further support for making adaptations (for example, different
versions of infusions for indoor and outdoor activities, for different sports, for different length PE lessons, and
for different weather conditions) would help teachers with implementation and pupil motivation. Adaptations to
the warm-up and infusions would also help to keep children motivated,

firo re-energize the staff in doing it, re-energize the students so they're not doing the same activity
every (Yearr@®E téacher, 1021)

This could take the form of termly advice with sport-specific infusion options to help maintain the flow of PE
lessons and fit in with wider PE priorities. These adaptations would need to reduce the time taken to implement
Fit to Study activities.

fi W don't want the same stretches being done for football and for badminton, for example. @rear 8 PE
teacher, 1059)

3. Fitting in with curriculum 1 Fit to Study activities could better support the learning objectives of the class.

Adapting the intervention activities to fit in with curriculum demands would allow the opportunity to have some
lessons based on skills (without infusions) and some fitness-based (with infusions).
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4. Pupil-led elements T Resources could be more pupil-oriented to enable pupils to develop and lead Fit to Study
activities. This could help with pupil engagement and motivation and develop soft skills, such as confidence
and leadership.

fif they were to produce something a bit more pupil-friendly so that they can potentially lead themselves
through it, that would be more useful. @’ear 8 PE teacher, 1017)

5. Modernising the intervention activities T The warm-up and infusions could be updated to more adequately
reflect the current PE curriculum and modern teaching styles. One way to do this could be through making the
infusions more dynamic and sport or skill-related.

i Frone, is quite alien now to be standing there with a group in front of me all doing the same activity.
That's just a bit sort of old-school. @rear 8 PE teacher, 1053)

6. Beginning delivery with Year 7 i The beginning of Year 7 is a logical starting point for an intervention as
pupils are more likely to be new to a school. If delivery of Fit to Study began at this point then it would potentially
be embedded into PE by Year 8 and could become a whole school intervention.

fitimakes sense to start as you mean to go on in Year 7 and get them, you know, get them forming
those good habits. And actually then you've got five years to actually see significant impact. @rear 8
PE teacher, 1101)

Control group activity

The trial assumacual dbuapipm ®ax h achoble weee gt invited ot deliver Fit to Study.
Control schools described a range of aims for Year 8 PE, including maximising participation, preparation for GCSE, and
encouraging healthy competition and resilience. As would be expected, improving pupil fithess was also described as
a priority for PE across all year groups and therefore formed a key part of control schoolsé6 busi ness as

Schools gave examples of how fithess was incorporated into PE, including weekly extra-curricular fithess sessions and

us u

providing dedicated spaces for fitness. Pupil-led warm-ups did feature in control schoolsdd e s cr i pti ons of t

as u dondebr@®@ PE, however, from the qualitative interviews and lesson observations, there was no evidence of
control schools undertaking any compensation activities, such as Fit to Study-style modifications to lessons. However,
two schools reported that they were delivering Fit to Study which may have been a reference to taking part in the trial
and evaluation activities rather than delivery of the intervention itself.

Contr ol school s reported i nvol vement with other PE i
participation in exercise, such as the Girls Active programme run by the Youth Support Trust. While only targeted at
girls, teachers at control schools felt that this was complementary to Fit to Study in that it had a similar goal to increase
activity levels. In control schools who were not currently involved in any PE interventions other than Fit to Study, it was
expressed that girlséuptake of, and confidence in, PE was an area requiring more work.

Similar to treatment schools, control schools were focusing on increasing the amount of physical activity and fithess of
their Year 8 cohorts. This could have eroded any larger differences between the treatment and control group resulting
the lack of any observable impact.
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Conclusion

Interpretation

This trial did not find evidence that increasing vigorous physical activity (VPA) by delivering the Fit to Study intervention

during PE lessons improves maths attainment of participating pupils. Year 8 pupils in Fit to Study schools did not make
additional progress in maths compared to Year 8 pupil s i n. Foartharsorenms s ¢
additional progress was made by pupils who are eligible for Free School Meals in Fit to Study schools. There is mixed
evidence of the effectiveness of interventions promoting MVPA on cognitive function and attainment, and unfortunately

due to implementation issues, the null result found by this evaluation has to be interpreted very cautiously and further
rigorous research is required. The findings presented above run counter to the conclusions from recent evidence that

pointed to the positive effects of physical exercise interventonson pupi | sd ¢ o gKamioietvagk 20f1lu nct
Chaddock-Heyman et al., 2013), but are closely aligned with other studies that also found null results on attainment,

even with considerably more intense interventions (Donnelly, 2009).

Low compliance with the intervention and high attrition were the main limitations of the impact evaluation. The overall
pupil-level attrition was 44% and reached 54% among the treatment pupils. High and uneven attrition had a negative

impact on the precision and security of this trial. Low intervention fidelity made the hypotheses testing more difficult.
While this trial assumeditntees sp raess eurscuea | dOf ca ngdiingloen, 6 bu i ¢
usual 8 PE I essons differed in thei rAddtonaly,rhe abdsgnce afcarumiferm s c |
control condition could have contributed to the null finding.

The implementation study indicates that another reason for the null finding could lie in the way the Fit to Study

intervention was designed. Although there were reported instances of Fit to Study helping to increasec hi | dr end s
of physical activity, PE teachers felt that bringing pupils together for the VPA infusions required making regular stops to
the |l esson which resulted in the increase of 6deadéingti me

less active overall than regular PE lessons. This finding relates to the more general observation on the differences in
PE regimes across schools and PE teachers. Furthermore, evidence from the implementation and process evaluation
indicates that it is likely that the intervention did not increase activity in Year 8 PE classes in the treatment group more
than in the business as usual group. It is to be noted that teachers recognised the importance of improving pupils levels
of fithess and were keen to find ways to do so. It may be for this reason that a majority responded that they would
recommend Fit to Study despite the implementation issues experienced.

Another problem related to the Fit to Study intervention design was the negative impact that the separate VPA infusions

were perceivedtohave on the |l esson 6fl owbd. Some PE teachers cl ai
into certain | essons, vi ewing of it neGhanges mofintes/éntion dofageaby d i
delivering fewer infusions, for example, and adaptations made to accommodate factors such as sports skills and
seasonal effects, were reflected in low intervention fidelity in treatment schools. A reduction in intervention intensity was

also reported and subsequently permitted by the developer, with Fit to Study intervention activities therefore not being
delivered in each Year 8 PE lesson. This was confirmed by the low level of compliance reported in the school survey,

with less than a tenth of treatment schools (9%, n=2) reporting delivering Fit to Study in all Year 8 PE classes. As a
result, it is also not possible to know whether 10 minutes of VPA in each PE lesson is the optimum amount of VPA to
achieve cognitive change.

Additionally, various difficulties were faced when organising the training for PE teachers prior to the start of the
intervention. The training was intended to be delivered face-to-face in the summer preceding the trial, but low
attendance meant that online training had to be arranged for the start of the autumn term for untrained schools. This

del ayed i mplementationpdnt seaimei sghioblbés. hddopo be incorpo
all schools were able to deliver as intended.

Only two out of 32 treatment schools that conducted the post-intervention testing reported that all PE lessons across
all Year 8 form groups in 2017/2018 academic year were delivered in line with the Fit to Study intervention model. 17
treatment schools indicated that more than half of all Year 8 PE lessons were delivered as planned. The implementation
and process evaluation also found that many participating schools were more strongly motivated to take part in the

58



Fit to Study
Evaluation Report

research project than they were attracted to the intervention itself. This could pose a threat to uptake and delivery of Fit
to Study if it were rolled out in the future.

It is also important to stress that problems around the implementation of this trial as well as the difficulties in post-
intervention testing resulted in high attrition figures. The overall rate of pupil-level attrition was 44%. Furthermore, pupil-
level attrition was significantly higher among the pupils in Fit to Study schools (54% compared to 35% among the pupils
in control schools). High and uneven attrition had a negative impact on the precision of this trial. However, it did not
lead to the increase in Minimum Detectable Effect Size (MDES). This was mainly due to the estimated intra-cluster
correlation (ICC) being lower than originally anticipated (0.11 compared to 0.16).

The null results of the trial may indicate weaknesses in the design of the interventionr equi ri ng a revi ew
component parts and studying their fit within PE lessons of different lengths, the PE curriculum, and teaching styles that
incorporate elements of inquiry-based learning.

Limitations

Low compliance with the intervention and high attrition were the main limitations of the impact evaluation.

1 Only 17 of the 32 Fit to Study schools that conducted the post-intervention testing reported that more than half
of all PE lessons across all Year 8 form groups in 2017/2018 academic year were delivered in line with the Fit
to Study intervention model.

1 Overall pupil-level attrition was 44% and reached 54% among the treatment pupils.

T The absence of a uniform 6Busi ness aissoriesasesithé intensityafont r
PE lessons in BAU schools was nhot lower than in Fit to Study schools.

1 Variations in fidelity makes it unlikely that 10 minutes of VPA was achieved by pupils during each PE lesson.

Given the lack of specificity of Fit to Study and the uncertainty around whether 10 minutes of VPA in each PE class
equates to a sufficient amount of MVPA to make a difference to cognitive ability, it is assumed that the null result is
generalisable to all Year 8 pupils in state secondary schools in England. However, even if the schools that participated
in the trial were broadly representative of schools nationally, the high level of attrition, and possible unmeasured
characteristics (such as, the desire to take part in research or to deliver an intervention designed by academics) mean
that schools that opted into the trial may still be systematically different, affecting the external validity of the results
presented in this report, and increasing the need for further robust research in this area.

Future research and publications

The limitations to this evaluation, including its implementation, mean that further research is required into the likely links
between increased physical activity, increased cognitive function and increased attainment. The developers of Fit to
Study will report on the secondary measures that they have captured within this trial, including measures of activity,
fitness, wellbeing and cognitive function.

Beyond the current trial, a review of the intervention design alongside research to see what type of (M)VPA elements
could be successfully embedded within PE lessons, without affecting PE lesson structure and supportive of teaching
styles, is needed. This would help create a firmer grounding on which to base any future research into a Fit to Study-
style intervention.

Following a design review, more rigorous research would also be needed to confirm the impact of the Fit to Study
intervention on fithess outcomes, ensuring that any covariates associated with the improvement in maximum aerobic
capacity are controlled for.
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AppendixA: EEF cost rating

Cost ratings are based on the approximate cost per pupil per year of implementing the intervention over three years.
More information about t he EEFO&®undhemrCoshratings are@awarded ds fokowsa | u a |

Cost rating Description

£ Very low: less than £80 per pupil per year.

£E Low: up to about £200 per pupil per year.
£EEE Moderate: up to about £700 per pupil per year.
EEEE High: up to £1,200 per pupil per year.
EEEEE Very high: over £1,200 per pupil per year.
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AppendixB: Security classification of tridindings

Outcome: Progress Test in Mathematics (PTM), Level 13 (GL Assessment 2015).

Criteria for rating Initial score
Design MDES Attrition
"] . .
5 Randomised design
<=0.2 0-10%
"] . .
4 Design for comparison thg
considers some type of selectid
on unobservable characteristiq 0.21-0.29 11-20%
(e.g. RDD, Diih-Diffs, Matched
Diff-in-Diffs)
"] . .
3 Design for comparison thg
considers selection on all releva
observable confounders (e.
. . ( 0.30-0.39 21-30%
Matching or Regression Analy:
with variables descriptive of th
selection mechanism)
"] . .
2 Design for comparison thg
considers selection only on son| 0.40-0.49 31-40%
relevant confounders
18 . .
Desgn for comparison that doe: 1
not consider selection on an 0.50-0.59 41-50%
relevant confounders
ol
Nocomparator >50%
>=0.6

Adjustment for
threats to internal
validity

[0]
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Final score
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Threat 1: Confounding

Low -Moderate

RCT design. Although there was some imbalance at baseline, and
these were higher than 0.05 (0.06 for KS2 and absence sessions

denoting a O0moderate threat) the
does not appear to have any notable effect on outcomes.

Threat 2: Concurrent Interventions

Low

There doesnd6t appear evidence or
is correlated with implementation of another programme. There were
perhaps opportunities to more closely monitor/report conditions in
comparison conditions.

Threat 3: Experimental effects

Low

School -level randomisation precludes contamination effects. No direct
evidence for compensation rivalry or resentful demoralisation.

Threat 4: Implementation fidelity

Low - Moderate

Variations in training modes/ uptake and delivery of infusions are noted

within IPE section. Although there is acknowledged limitations in fidelity

data (retrospective recall), CACE analysis does not indicate differences
as a result of compliance.

Although missing data is notable, analyses do not indicate differences

Threat 5: Missing Data Low between complete case and imputed findings does not change
interpretation of findings.
Threat 6: Measurement of Low Outcome tests have good validity and reliability for the target
Outcomes population & marking was blinded.
. . SAP was pre -published, and changes to approac h were noted in the
Threat 7: Selective reporting Low pre-p 9 P

SAP with reasons provided.

1 Initial padlock score: [1] Padlocks i This was a randomised design with an MDES of 0.24. However, high

attrition was the main limitations of the impact evaluation. The overall pupil-level attrition was 44% and

reached 54% among the treatment pupils.

1 No adjustment for threats to validity: Although there are some indications of some threat, these have
mostly been addressed through are logically presented statistical analysis (e.g. sensitivity and CACE
analysis), though there are opportunities to more carefully consider incremental validity of intervention in
relation to usual practice.

1 Final padlock score: 1 Padlock

65



Fit to Study

Evaluation Report

AppendixC: Randomisation syntax

School randomisation. do - Printed on 04/18/2019 04:05:52 PM

Hoo o -t o w

=

f*

Fit to Study randoemization of schools
Hico Jabin

21/06/2017

*f

cap log cloge
log using "randomisation_log®, replace

use "Il:\Workdoes\Fl2262 BEF Fit to Study
Trial\Secure'\Randomjsation\classsample urind.dra*, clear

local stratifiers "gender®

set seed 20170622 //from random.org
di ciseed)

w44 remove achools that dropped cub #e
*di gname if schoole==1085

*di spname if achool==1013

*drop 1if school==1085 | achool==1023

LR AL AR RS R st sttt Rt )]l

ok ok e aggign aschools LEE LR
LR R T T

S
#w% gheck stratifier groups *++#
byeort “stratifiers®: count //claseea

preserve
collapse (first] “stratifiers' , by(school)
bysort “stratifiers': count //schocls
restore

** == drop rurality as stratifier

local stratifiers "gender”
bysort “stratifiers': count f/classes

pregerve
collapse (firet) “stratifiers' , by{school)
byeort “stratifiers’: count f/schools

restore

wf

gen double ranclass=runiform{)

* allocate schools a random mumber equal to random mumber of 18t class

cap drop schid
bysort acheol: gen schid={_n==1)
bysort achool: gen ranschoolsranclass (1]

sort schid "stratifiers' ranschool

by schid “stratifiers’: g treatment = ( n <= (_N * 0.5}

by achid "stratifiers’: replace treatment = round({runiform(}} if (mod{ N, 2)) & (_n==
_N)

sort school schid

by schoel: replace treatment = treatment [ H]

replace treatment = . if exclude | !sampled

label define treat 0"control® 1 treatment®
label wvalues treatment treat

presarve
drop if !sampled
collapse (first) treatment (sum)pupnum, by {school)
ta treatment, summarize (pupnum)

restore
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Random selection of classes. do - Printed on 04/18/2019 04:06:52 PM

clear

clear matrix
clear mata
set more off
fversion 14.1

hddkhkkhhh bbb bbbk e hd b hkdhhk kbbb h b

* Evaluation of Fit to Study
* Random gelection of classes for testing
* Vainius Bartasevicius - Pebruary 2018

* The National Centre for Scocial Research (NatCen)
LE AR RS R R R R R R R R 2 R

log using "xxx.log", replace
od Mxmx"
sxx Tmporting file *+*

uge "Fittostudy clesssample", clear

set seed 20180226
di ¢ (seed)

g exclude = 0
g sampled = 1

kkkkkdddd bt r AR AR AR b ARk bk koo

#++ Exclude classes with cne pupil ##*www
LA AR SRR RS R R R s s R R R R R R R Ty

replace exclude = 1 if pupnum==1

LR R R R e s R e e R T Y B T T L

#*% Exclude classes with few pupils if there are classes with

*** more than 10 pupils in the same school
AR R LR e L L Rl T

sort gchoolid pupnum
by schoolid: g maxclass = pupnum [_H]

replace exclude = 1 if (maxclass > 10) & (pupnum < 10)

drop maxclass
cap drop sampled

LR R R R RS R S R R e T

#2822+ Select 49 percent of classes in esach schopl *s=ws
LR R R R R R L S F L L Lt

gsample 4% 1f lexclude [w=pupnum], percent strata(schoolid) wor g(sampled)

drop exclude

LA R A A A s R R Attt it et Rl T TR T Y

w4+ Pun summary statisticg wekwkkwdkadkkdidiiiiiiiras
LR st R SR AR R R R R P e L ]

summarize pupnum if sampleds=1
di r{sum)

EEANR A G A B R R RhR
* End of do-file *

LRSS S SRR S A LT

log close
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AppendixD: Effect size formula

C o h e n éffect stke was calculated as follows:

Where @ ® is the difference between the treatment and control group means, controlling for baseline and
stratification variables only. The denominator (,, ) is calculated as the unconditional variance, that is, it has no
variables entered other than the treatment effect indicator. This calculation assumes meta-analytic inference is aimed
at the population of individuals. It is calculated, as follows:

B B W B B W
) 0
We converted to Heeaugualosmulge;, f ol | owi ng th

100 o

v P Taap
nQ ’;‘my\m
0 0Q QU
YO U

Confidence intervals were calculated using the 95% threshold, i.e. +1.96SEg.
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AppendixE: Effect size syntax

Fts pr
T

W - R e e b

imary analysis.do - Printed on 04/18/2019 02:29:38 PM

~ clear
clear matrix
clear mata
set more off
*yversion 14.1

log using "FtS primary analysis", replace

P ER S AN L LR R Ly e

* Bvaluation of Fit to Study

* Primary Analysia: ITT Effect Size

* Vainius Bartasevicius - January 2019

* The National Centre for Social Research (MatCen)

PR R R b A L R R RIS RS S R L T

cd "P:“WorkinghData merging”®
use *“Fittoatudy merged", clear

X S R R T L e R R T

#** Check the sample sizes and remove cages with missing values
LR R L R R

* Check sample size

ta Creatment if Selectedfortestings=1, m

* Remove cases that have missing values needed for the analysis model
foreach var in treatment totalrawscore genderstatus baseline |

keep if Imissing{ wvar"') & Selectedfortesting==1 & URNI=13659%2 & URM!=136883

]
* Check complete case sample sire

ta treatmant, m

ok

* 1. Z-Level Hierachical Linear Model
LR ]

mixed totalrawscore treatment cbaseline i.genderstatus || URN:, mle variance

LR SR

* 2. Treated and Control group sample sizes and raw means
EX 2 2 X

ta treatment, mateell (x)

local nl=x[2,1] Jitfreated

local n2=x[1,1] 7 Comtrol

local M=x[1,1]+x[2,1] //Total

display _column{20) "nl' _column(40) "n2' _column{&0) “H"

ttest totalrawscore, by (treatment)
egize twosample tCotalrawscore, by(treatment)

o ok
* 3, Adjusted means

EEL L2

mixed totalrawscore treatment chaseline i.genderstatus || URN:, mle variance
matrix define k=ri{table}

local Yadj_treated=k([1,5]1 + kl1,1]

local Yadj_econtrol=k[1, 5]

display _column(20) “Yadj_ treated’ _column(40) “Yadj_contrel'

LEEE S

* 4. Pooled unconditional variance
Rk
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