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Intervention 

The intervention, Digital feedback in Primary Maths, aims to increase the specificity and 

relevance of teachers’ feedback using a digital app and tablet, making it easier for pupils to 

review and respond to feedback. Year 4 and Year 5 mathematics teachers will be provided 

with diagnostic assessments to quickly assess their pupils’ understanding of a topic, for 

example, through multiple choice questions (MCQ). Teachers will then be supported to provide 

effective feedback to help those pupils struggling with a topic, by using tablets to record video 

summaries of their feedback, rather than writing down comments. The tablets will be loaded 

with an app specifically designed for this purpose. The pupils will then have class time to 

review the feedback and develop from it.  

The use of new technology is innovative but the underlying model is one of improving the 

feedback that teachers give their pupils (AKA providing effective feedback). The approach of 

using a tablet to facilitate effective feedback was originally developed and tested by James 

Siddle for the Kyra Teaching School Alliance (Siddle, 2015). The intervention was developed 

with funding from the Education Development Trust (formerly Centre for British Teachers). 

This is a school-developed approach to improving teachers’ diagnosis and feedback skills 

when teaching maths in primary schools. Participating mathematics teachers from Years 4 or 

5 in each school will receive initial training in the use of the app and in giving effective 

feedback, and take part in monthly “professional learning communities”, led by the intervention 

team and Bishop Grosseteste University. A Research Lead in each school will provide ongoing 

support and coaching to the teachers. Research Leads will also receive training in the use of 

the app and in giving effective feedback.  

The training will seek to familiarise teachers and Research Leads with the app to ensure they 

know how to work with it. In addition, teachers and Research Leads will be trained in giving 

high-quality feedback, which covers the content of feedback. The training on effective 

feedback will follow the principles as set out in a review on the impact of feedback on learning 

and achievement by Hattie and Timperley (2007). This review describes how feedback can 

be used to foster metacognition by increasing pupils’ understanding of their performance in 

relation to the learning goal. Feedback can provide the pupil with tools to reach their learning 

goal by setting out specific steps that the pupil can take to reach the learning goals. Thus, the 

teacher’s role in providing feedback is to support students in monitoring their progress and 

help them in developing an understanding of the steps and strategies that can be employed 

to reach a goal. 

The use of digital feedback will allow teachers to additionally improve their feedback in two 

ways. Firstly, it allows teachers to provide specific, real-time or delayed feedback, tailored to 

the needs of individual pupils. Secondly, it allows teachers to provide two different types of 

feedback: immediate feedback, which is corrective in nature, and focuses on the work that is 

being conducted in the class at that time, and delayed feedback which aims at building a 

broader understanding of what is being taught in the curriculum.  

While the types and frequency of feedback is up to the discretion of the teachers, generally 

the feedback is anticipated to be of the following nature: 

1. Immediate feedback will seek to help pupils progress with their mathematics work while 

in class. It may summarise a conversation a pupil and teacher had, or may focus on 

the diagnostic assessment that was taken in class.  
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2. Delayed feedback will focus on progress pupils make in their mathematics books which 

follow the curriculum. As the feedback can be reviewed at later points in time, it seeks 

to help students with the next lesson and is therefore forward looking.  

In both cases, the aim of the feedback will be to help pupils clarify their own understandings 

and misunderstandings and help them to monitor their own learning 

Teachers will be expected to embed the approach into their normal class teaching and will 

receive additional support from the Research Lead in doing so. Two main procedures form 

the core of the intervention: (1) Diagnostic tests and video feedback; (2) Coaching and 

professional learning communities (PLCs). 

Diagnostic tests and video feedback 

In the first procedure of the intervention teachers will conduct two main activities. First teachers 

will receive diagnostic assessments to quickly assess their pupils’ understanding of a topic, 

for example, through MCQs. These assessments are very short, consisting of only 3 or 4 

questions to quickly assess the development level of a pupil. These assessments can be used 

as often as teachers deem useful and necessary, and will help teachers identify pupils that 

have a greater learning need, and tailor the delayed feedback to the needs of these pupils. 

The training guidelines will suggest using diagnostic assessments 2-3 times a week. 

Second, teachers will provide digital feedback on the mathematics books that pupils are using 

as part of the curriculum using a tablet. The feedback will be given throughout the school year 

on any type of mathematics classwork. Feedback is of two types: immediate and delayed. 

Immediate feedback is read and used by pupils while they are conducting their work in class, 

delayed feedback can be reviewed by pupils later in time and is intended to be primarily used 

for pupils who are struggling with a topic or who may have difficulties with mathematics more 

generally. The results from the diagnostic assessment conducted under the first step can be 

used to tailor the delayed feedback to pupils with different needs for feedback.  

Names of neither teachers nor students are not recorded as part of the actual feedback videos. 

The videos do not show people, only the student assignment on which the teacher is 

commenting as shown in the following screenshot of a past video: 

 

 
 

In the video only the student assignment is visible and only the teacher’s voice is audible. As 

such, the video feedback is almost a literal replacement of written feedback.  
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Coaching and professional learning communities (PLCs) 

Teachers will receive coaching from Research Leads based in their school. Research Leads 

will be selected by participating schools and generally will be either experienced teachers or 

senior staff who are able to provide peer support to teachers assigned to treatment. Research 

Leads will also receive training in the app and in giving feedback and thereby will be qualified 

to support teachers on an ongoing basis through coaching. 

Coaching of teachers by Research Leads will consist of two elements. Research Leads will 

first conduct weekly 15-minute class visits of treatment teachers to observe feedback practices 

and the use of the app. Second, Research Leads and teachers will meet on a weekly basis to 

allow Research Leads to feedback observations and discuss this with the teacher. Research 

Leads will keep track of the topics discussed in the meetings and any future actions arising 

out of the meetings. In this way both Research Leads and teachers will be able to track any 

developments and improvements in the way teachers use the app and provide feedback to 

pupils.  

In addition to the regular coaching sessions with Research Leads teachers assigned to 

treatment will attend monthly PLCs. The PLCs are gatherings of around 8 to 12 classroom 

teachers in the treatment group to discuss the implementation of the intervention, moderated 

by the intervention team. PLCs are mandatory for treatment teachers and will likely be held at 

schools. After every meeting each individual teacher will update an ‘action plan’. Action plans 

will set out plans and targets for next four weeks, and reflect on the last four weeks. Targets 

will be individual for different teachers. The action plan will be incorporated into the coaching 

sessions teachers have with the Research Lead in their school. 

Teachers will be free to provide digital feedback how they wish during the school year, but all 

teachers will receive the same training and instructions. Coaching during the school year by 

the Research Lead will follow general guidelines, and each coach will complete a short form 

at the end of each weekly session. While coaching will follow general guidelines, each coach 

may implement coaching slightly differently, depending on where they identify the greatest 

need for support. 

Figure 1 below sets out the intervention logic model developed during pre-trial meetings 

between the Education Endowment Foundation (EEF), Kyra School Alliance and the 

evaluators (RAND Europe). 
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Figure 1: Digital feedback in Primary Maths Logic Model 

 

Study rationale and background  

Of all possible teacher influences on pupil achievement, teacher feedback is among the most 

powerful (Hattie, 2008). At the same time, there is great variability in the effect sizes reported 

in meta-analysis studies examining the impact of feedback, indicating that some forms of 

feedback are more effective than others at improving student learning. These studies suggest 

that computer-assisted feedback or feedback provided in the form of video or audio are among 

the most effective (Hattie and Temperley, 2007). The digital feedback approach that is being 

tested in this trial  which seeks to maximise the impact of teachers’ feedback on pupils’ 

outcomes with the use of video thus hold particularly high potential for impact. 

Initial evidence from a small Randomised Controlled Trial (RCT) undertaken by Siddle (2015) 

on a writing task found positive effects of video feedback using the app, especially for 

disadvantaged (i.e. special educational needs and disabilities (SEND) and free school meals 

(FSM)) pupils. These findings are important motivators for undertaking the current efficacy1 

trial. Although the RCT undertaken by Siddle (2015) focused on writing tasks, the current trial 

focuses on maths because unpublished results of Siddle (2015) suggested that the impact of 

digital feedback on mathematics may be greater than on writing. One reason why this might 

be the case is because mathematics lends itself well for the use of diagnostic assessments, 

as there are well-documented common misconceptions which can get in the way of pupils 

reaching their learning goal. The diagnostic assessments are developed to detect these 

common misconceptions, and thus allow teachers to provide specific feedback to specific 

pupils.  

Impact Evaluation 

Research questions 

The impact evaluation is designed to investigate the following research hypotheses: 

1. Hypothesis 1: Digital feedback (including immediate and delayed) will have a positive 

effect on the outcomes (in mathematics) of pupils who are in randomly assigned 

intervention classes. 

                                                      
1 The Education Endowment Foundation distinguishes between an efficacy or effectiveness trial. 
Efficacy trials assess whether the core idea, when delivered as intended and under ideal conditions, 
has promise; effectiveness trials aim to test a scalable version of the programme that can reach a 
greater number of schools. 
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2. Hypothesis 2: Digital feedback (including immediate and delayed) will have a positive 

effect on the outcomes (in mathematics) for pupils eligible for FSM.  

3. Hypothesis 3: Digital feedback (including. immediate and delayed) will have a positive 

effect on the engagement of pupils who are in randomly assigned intervention classes. 

Design 

Trial type and number of arms Two-arm, cluster randomised 

Unit of randomisation Class 

Stratification variables  
(if applicable) 

Not applicable 

Primary 

outcome 

variable Maths content and processes 

measure 

(instrument, scale) 
ACER’s Essential Learning Metric (ELM) for 
Mathematics for Years 4 and 5 

Secondary 

outcome(s) 

variable(s) Pupil engagement  

measure(s) 

(instrument, scale) 
Engagement versus Disaffection survey student 
report (Skinner et al., 2009) 

 

The study will consist of a two-arm cluster-randomised control trial (RCT) in 34 primary schools 

in Lincolnshire, North Lincolnshire, Nottinghamshire, and the Humber. The unit of 

randomisation will be classes in year 4 and year 5 within schools, i.e. all the year 4 classes 

and year 5 classes within each participating school will be randomised into treatment or control 

condition. All classes which are part of the trial will have a 50% chance to be assigned to the 

treatment condition. 

There is a single intervention package being randomised in this trial which will be offered to 

year 4 and 5 pupils in treatment classes in the school year 2017/18. The package consists of: 

(i) training for teachers to improve feedback; (ii) training on the use of ICT for providing this 

feedback digitally; (iii) support from school ‘Research Leads’; (iv) regular meetings to share 

and discuss practices (PLC meetings). For control classes, it will be business as usual during 

the school year 2017/18. The aim of the trial (and our analysis) is to assess the extent to which 

improved feedback leads to an improvement in maths performance which is greater than what 

is observed in the business-as-usual classrooms.  

The baseline data consist of Key Stage 1 mathematics scores, which were collected either 1 

(for year 4 pupils) or 2 (for year 5 pupils) years before randomisation. The outcomes for all 

pupils will be assessed once at the end of the trial, in June 2018, with an external mathematics 

test that will be independently administered and invigilated. 

Contamination  

Contamination, where controls receive treatment, can take a number of forms as a result of 

both the app and coaching. Control teachers may undertake new activities based on 

observations of treatment teachers, and may learn about the lessons treatment teachers 

receive from training and coaching. In short, the presence of the app and the Research Lead 

within a school may affect the way control teachers in the same school conduct their 

teaching. 
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During the training session, teachers and Research Leads will be provided with guidelines 

aimed at minimising the risks of contamination. With regard to the use of the app the risk of 

contamination is expected to be very low. The app will only be provided to treatment 

teachers and will not be available to control teachers. In addition to instructions to strictly 

limit the use of the app, and the use of tablets in providing feedback in general, teachers will 

be explicitly instructed to confine the use of the diagnostic assessments to the intervention 

class, and limit the sharing of resources or pedagogical approaches linked to the 

intervention.  

There is an additional risk of contamination of the coaching that teachers receive as part of 

the intervention. Teachers assigned not to receive the intervention (including the tablets and 

the coaching on feedback from the Research Lead) may still meet with a Research Lead or 

find ways to receive coaching through other means. Research Leads will receive specific 

instructions to use coaching, as per the model used in training, only in the intervention 

classes.  

While there is no direct way to control for this risk or limit the exposure of control teachers to 

treatment teachers, two surveys at midline and endline will seek to understand the feedback 

practices of both treatment and control teachers. In both surveys all teachers, both treatment 

and control, will be asked whether or not they feel they have made changes to the feedback 

they provide to pupils. Through comparisons of treatment and control groups it will be 

possible to see if control teachers changed their feedback practices to pupils over the course 

of the trial. 

To capture who is actually receiving coaching among all teachers in the trial, all teachers, 

irrespective of their allocation, will be asked in a midline and endline survey about any 

coaching they have received. As the surveys are anonymous, it is anticipated that they are 

completed truthfully. In addition, Research Leads themselves will be asked in a midline and 

endline survey whether or not they are coaching teachers within their school not actually 

assigned to them. 

Randomisation 

Update: The unit of randomisation will be classes in year 4 and year 5, i.e. year 4 and 5 

classes in a given school will be randomly assigned to treatment or control. In schools where 

teachers teach a combined Year 4 and Year 5 class, this combined class will be included as 

a single year group in the randomisation and analysis. 

A well-conducted randomisation will, in expectation, yield groups that are equivalent at 

baseline (Glennerster & Takavarasha, 2014). Because classes within schools here are 

randomly allocated to the control and intervention conditions, any imbalance at baseline will 

have occurred by chance. To assess imbalance at baseline, we will compare groups at class 

and pupil levels. At the class level, the comparison will look at the following variables, by 

means of cross-tabulations and histograms that assess the distribution of each characteristic 

within the control and treatment groups:  

 Teacher experience (years of experience) 

 Teacher’s age  

 Teacher’s gender 

At the pupil level, baseline balance will be assessed for the following characteristics: 

 Age (Year group) 
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 Eligibility for FSM 

 Gender 

 KS1 attainment 

Statistical significance tests will not be carried out to assess the balance, as their premise 

does not hold in randomised control trials2  (i.e. given appropriate randomisation procedures 

were followed, any differences between control and treatment groups at baseline will be by 

definition due to chance, and classical statistical testing is therefore unnecessary). Instead, 

tables of the means (and standard deviation, where appropriate) for each characteristic will 

be presented, and the magnitude of any differences explored.3 For skewed variables quartile 

based measures will be presented.  

Further analyses to be undertaken for the final report: 

 Analysis of the characteristics of the school and pupil sample in relation to the 

characteristics of all schools in England (available at aggregate level), to assess the 

representativeness of the study sample and potential for scale up. 

Update: Allocation to treatment or control was conducted on the 12th of June 2017 by Dr 

Sutherland, and included all classes for which baseline data were available and the school 

had signed the Memorandum of Understanding (MoU). A stratified randomised design was 

initially planned, with classes in year 4 and year 5 as the unit of randomisation. However, 

misunderstandings between schools and Kyra during recruitment, only disclosed to the 

evaluation team just prior to randomisation, meant that the research team had to ensure each 

school was allocated at least one treatment class. That in turn meant simple stratified 

randomisation was not possible. To accommodate this request, we performed within-school 

randomisation. Due to the higher than anticipated number of small schools (schools with only 

one or two year groups4), stratification within schools was considered undesirable. 

In practical terms, we assigned random numbers to the list of classes, sorted the data by 

school, and assigned the first (randomly ordered) class within each school the treatment 

condition and the second to the control. Subsequent classes were then assigned to treatment 

and control sequentially, with these steps undertaken using code run in Stata so that although 

‘sequential’, allocations were instantly completed.  This approach assumed schools had equal 

number of year 4 and year 5 classes, to avoid unbalanced treatment allocation. In reality there 

were more schools with odd numbers of classes, which resulted in slightly more treatment 

allocations than control allocations. Table 1 below shows the allocations by class year group: 

 

Table 1: class allocations by year group of class 

 Control Treatment Total 

Year 4 18 28 46 

Year 5 26 21 47 

                                                      
2 http://www.consort-statement.org/checklists/view/32-consort/510-baseline-data  

3 There is a convention in some disciplines that a 10 percentage point (or larger) difference in 
treatment and control means at baseline constitutes ‘imbalance’ is thus justification for including those 
measures in sensitivity analyses.  

4 A year group refers to the full pupil cohort of a particular year, and can consist of one or more 
classes. 

http://www.consort-statement.org/checklists/view/32-consort/510-baseline-data
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Years 3 & 4 
combined 

3 3 6 

Years 4 & 5 
combined 

0 1 1 

Years 5 & 6 
combined 

4 4 8 

Total 51 57 108 

 

Participants 

Schools 

Schools were recruited by the Kyra School Alliance based on their capacity to recruit within 

these areas but not beyond. Based on assumptions about school/class size, there should be 

2,700 pupils involved, distributed over 34 schools and 108 classes.  

The following eligibility criteria for participating schools apply:  

• Only state schools are included. 

• Schools should have enough tablets for one year group/class (roughly 1 tablet for 

every 4 or 5 pupils). 

• Schools should not have had the Digital Feedback intervention before. 

Participating schools signed a Memorandum of Understanding (MoU) which outlines the roles 

and responsibilities of all stakeholders involved. The MoU makes it clear that once schools 

agree to participate, the expectation will be that final outcome testing of pupils will be allowed, 

even if the school withdraws from the intervention. 

Teachers 

Only year 4 and Year 5 teachers in schools taking part in the trial were included in the trial. 

Teachers were asked to sign a consent form for inclusion in the evaluation of the trial. This 

consent form will outline the data that we will seek to collect from teachers and pupils. 

Pupils 

All Year 4 and Year 5 pupils were eligible for inclusion in the trial. Pupils and their parents 

have been given the opportunity to opt out from the evaluation.  

Sample size calculations  

 
Column A: 10% 

ICC 
assumption 

Column B: 20% 
ICC 

assumption 

MDES 0.186 0.252 

Pre-test/ post-test 
correlations 

level 1 (pupil) 0.53 0.53 

level 2 (class) 0 0 

level 3 (school) NA NA 

Intracluster 
correlations (ICCs) 

level 2 (class) 0.10 0.20 

level 3 (school) NA NA 

Alpha 0.05 0.05 

Power 0.8 0.8 

One-sided or two-sided? Two-sided Two-sided 
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Average cluster size 25 25 

Number of classes 

Intervention 54 54 

Control 54 54 

Total 108 108 

Number of pupils 

Intervention 1,350 1,350 

Control 1,350 1,350 

Total 2,700 2,700 

Note: Note that values are not included for FSM pupils as the study is not powered to detect effects 

for these pupils. 

 

We have based the power calculations on both the information provided in the Invitation To 

Tender and the subsequent set-up meetings with Kyra and the Education Endowment 

Foundation (EEF). The assumptions underpinning these calculations are:  

 25 pupils per year class. (Based on data provided by Kyra and the EEF on the average 

number of pupils per school in the regions identified.) 

 All other statistical parameters fixed (e.g. 80% power, 5% alpha, r=.53 variation from 

L1 covariates, no L2 covariates). 

The trial is intended to focus on analysis for all-pupils as the main effects analysis. As an 

exploratory analysis we would like do sub-group analyses of year 4 and 5 pupils if the numbers 

allow, however we acknowledge that this analysis is likely to be underpowered.  The aim was 

that the trial would consist of 120 year groups over 60 schools; with 60 year groups (30/30 

year 4/5) in each treatment arm. 

Using these as starting points, and using data provided by Kyra and the EEF on the average 

number of pupils per school in the regions identified, we assumed that there are on average 

25 pupils per class. We assumed 1 class per year group, and two year groups (4 and 5) per 

school.  We further assumed, based on EEF guidelines  and requirements for power 

calculations, that the amount of variation explained by covariates is 0.53 for level 1 and 0.00 

for level 2, and that the intra-cluster correlation coefficient (ICC) is 0.13 (13%). Lastly we also 

assume an alpha of 5% and an intended 80% power to detect effects. Power and minimum 

detectable effect size (MDES) calculations were performed using the PowerUp! tool (Dong 

and Maynard, 2013).  

Based on these assumptions, the initial, between-year based MDES calculation was 0.197. 

However, Kyra eventually recruited 34 schools (or 67 year groups – one school had a split 

year 4/5 class). Because the school and year group recruitment was below target, it was 

agreed (after discussion between RAND Europe, Kyra and the EEF in May 2017) to change 

the randomisation plan from year group randomisation to class level randomisation. Because 

of the presence of a few large schools in the sample, this meant that the same number of 

schools now provided 108 classes for randomisation. Table 2 sets out the MDES calculations 

based on allocation of classes. 

Given that we were randomising within schools, the ICC represents assumed variation 

between classes rather than variation between schools, but we had no national data on which 

to base the between-class ICC. Instead, we have used two assumed ICCs with the actual 

sample. For our first calculation with the actual sample (Column A in Table 2) we assumed 

the ICC would be 10%. For the second calculation (Column B in Table 2), we assumed this 
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would be higher at 20%. As can be seen in Table 2, and on the basis of the assumptions 

stated above, n=108 classes would provide an MDES of 0.186 (0.19 to be conservative) for 

an ICC of 10% and an MDES of 0.252 for an ICC of 20%. 

Outcome measures 

PRIMARY OUTCOME MEASURE 

The primary outcome measure at the end of Years 4 and Year 5 will be a measure of 

mathematics, administered and collected by the Australian Council for Educational Research 

(ACER). The study will use ACER’s Essential Learning Metric (ELM) for Mathematics for 

Years 4 and 5. The tests will be paper based and will take 45-50 minutes to complete. The 

tests consist of two sets of measures: mathematical content (number, algebra, measurement, 

geometry, statistics and probability); and mathematical processes (understanding, fluency, 

problem solving and reasoning).The tests have been reviewed by the Kyra School Alliance for 

compatibility with the mathematics curriculum taught and it was agreed that these tests would 

capture the key elements that feedback would focus on. The tests will be independently 

delivered, invigilated and marked by ACER, with data then supplied to RAND Europe for 

analysis. 

SECONDARY OUTCOME MEASURE 

As a secondary outcome we will conduct a pupil engagement test which will be administered 

to all pupils at the end of the trial together with the mathematics outcome test. Pupil 

engagement is one of the key mechanisms through which digital feedback is hypothesised to 

improve pupil outcomes, and measuring pupil engagement is therefore crucial to 

understanding the efficacy of the intervention. The instrument to capture pupil engagement 

we will use is the Engagement versus Disaffection survey developed by Skinner et al. (2009). 

It captures behavioural and emotional engagement and dissatisfaction in the class room. The 

psychometric properties of the test are reported at length in Skinner et al (2009). To this a 

small number of questions will be added to further capture the engagement of pupils with the 

diagnostic tests used in class and/or digital feedback.   

Analysis plan  

PRIMARY OUTCOME 

The analysis of primary outcomes (as detailed above) for both Year 4 and Year 5 pupils will 

be on an intention-to-treat (ITT) basis5. This method compares outcomes means for the 

treatment and comparison groups, and subjects are analysed according to their randomised 

group allocation regardless of whether or not they adhered to this group. The ITT approach is 

inherently conservative as it captures the averaged effect of offering the intervention, 

regardless of whether or not the participants comply with the assignment. Problems of 

dropout/non-attendance may be an issue for this trial depending on how motivated teachers 

are. There is also the risk that schools and/or teachers will drop out at some point during the 

trial, as has already occurred.6  

The unit of analysis here would be pupil level outcomes for those in classes with and without 

Digital Feedback being used. We will explicitly account for clustering of pupils by class via 

                                                      
5 
https://educationendowmentfoundation.org.uk/public/files/Evaluation/Writing_a_Research_Report/201
5_Analysis_for_EEF_evaluations.pdf  
6 One way of handling selective attrition – selective exposure to treatment – is the instrumental 
variables (IV) approach proposed by Angrist et al (Angrist, Imbens, & Rubin, 1996). 

https://educationendowmentfoundation.org.uk/public/files/Evaluation/Writing_a_Research_Report/2015_Analysis_for_EEF_evaluations.pdf
https://educationendowmentfoundation.org.uk/public/files/Evaluation/Writing_a_Research_Report/2015_Analysis_for_EEF_evaluations.pdf
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multilevel models (AKA random effects models). Multilevel models assume that higher level 

units in the study are a random sample of all units – which is sometimes a source of contention 

– but one benefit of this approach is being able to explicitly partition variance and more flexibly 

handle complex variation within schools (Snijders & Bosker, 2012). Given there are so few 

schools, we would account for school-level clustering via school-fixed effects and robust 

standard errors.   

The general equation for the multilevel model is given below: 

𝑦𝑖𝑗 =∝ + 𝑋𝑖𝑗𝛽 + 𝑍𝑖𝑏𝑗 + 𝛿𝐷𝐹𝑗 + +𝑀𝑗 + 𝑢𝑖𝑗  + 𝑢𝑗        𝑖 = 1. . 𝑁, 𝑗 = 1. . 𝑀, (1) 

Where 𝑦𝑖𝑗 denotes the pupil level outcome; 𝑖 and 𝑗 denote pupil and class indexes respectively; 

𝑋𝑖𝑗 is the 1 × 𝑘 vector of pupil-level characteristics, including baseline attainment data. 𝐷𝐹𝑗 is 

a dummy variable denoting treatment/control group at class level; 𝑍𝑗 is a vector of class 

characteristics, consisting of the year group variables; and 𝑀𝑗 are n-1 dummy variables for 

school fixed-effects. Finally, 𝑢𝑖𝑗 is the pupil-level error term, and 𝑢𝑗 is the class-level error term. 

In equation (1) α denotes the overall model intercept. 𝑢𝑗 are referred to as class-level residuals 

(𝑢𝑗~𝑖. 𝑖. 𝑑 𝑁(0, 𝜎𝑢
2)) and 𝑒𝑖𝑗 are individual-level residuals (𝑒𝑖𝑗~𝑖. 𝑖. 𝑑 𝑁(0, 𝜎𝑒

2)). 

The coefficient 𝛿 associated with the 𝐷𝐹𝑗 dummy will constitute the main result of the trial. “All 

pupils” represent the main analysis, so to obtain the main result of the trial, Equation (1) above 

will be estimated for all pupils. 

The baseline pupil measure we will include in our analysis is a continuous variable for 

attainment, which is operationalised as Key Stage 1 prior attainment results in Maths (NPD 

variable will be KS1_MATPOINTS). These were collected either one or two years before 

randomisation (for Year 4 and Year 5 pupils respectively). These pupil data will be obtained 

from two sources: Initially, and prior to randomisation, from schools: lists of pupils in the target 

year groups have been provided by all in-trial schools before schools were made aware of 

how their classes were allocated to control or treatment conditions. Secondly, from linkage to 

NPD. 

Acknowledging that the trial was not designed/powered for an FSM sub-group analysis, the 

evaluation team will also conduct a sub-group analysis for free school meal eligible (FSM) 

pupils, following the EEF’s approach for FSM sub-group analysis (EEF, 2018). The impetus 

for this is the previous evaluation findings that suggested stronger results for FSM pupils 

(Siddle, 2015). As the analysis would be under-powered, this analysis will be exploratory.  

SECONDARY OUTCOME 

Pupil engagement, as measured with the Engagement versus Disaffection survey, will be 

compared between classes using the same model specification as above, substituting the 

secondary outcome. 

 

MISSING DATA AND ATTRITION 

Missing data can arise from item non-response or attrition of participants and / or schools. Our 

use of administrative data for pupil baseline data should reduce missingness arising from both 

item non-response and attrition. Should some data be missing, our analysis would always 

begin with an intention-to-treat approach as set out above, and then move from there 

depending on the extent of missingness and where it occurs in the data.  
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We will explore attrition across trial arms as a basic step to assess bias (Higgins et al., 2011). 

To assess whether there are systematic differences between those who drop out and those 

who do not – and thus whether these factors should be included in analysis – we would model 

missingess at follow-up as a function of baseline covariates, including treatment. For item non-

response, the extent of missingness may in part determine the analytical approach. For less 

than 5% missingness overall a complete-case analysis might suffice (i.e. assuming data are 

MCAR), but our default would be to check results using approaches that account for 

missingness but that rely on the weaker MAR assumption. Our preference would be to use 

Full-Information Maximum Likelihood (FIML) over multiple-imputation because FIML can be 

estimated in a single model and simulation studies show that it can reduce bias as well as MI 

(for a discussion of FIML vs MI see Allison, 2012).7 

Implementation and process evaluation  

Following Oakley et al. (2006), the EEF guidelines to process evaluation (Humphrey et al., 

2015), and informed by both implementation science and realist approaches to evaluation, we 

will conduct a process evaluation to better understand the complexities of the digital feedback 

trial. Implementation science emphasises thinking about ‘dosage’ or ‘exposure’, 

fidelity/adherence and implementation quality. The realist approach emphasises thinking 

about what works, for whom, and under what conditions. The purpose of the process 

evaluation will thus be to address the following questions: 

 Was the intervention implemented with fidelity in the intervention schools? 

 What factors and initial conditions appear to explain variation in fidelity of 

implementation? 

 What appear to be the necessary conditions for success of the intervention? 

 What were the barriers to delivery? 

The process evaluation aims to examine the mechanisms of the intervention and informs the 

interpretation of findings from the quantitative analysis. Figure 2 below illustrates the methods 

we propose to use for the process evaluation by stage of the intervention. 

  

                                                      
7 For missingness on outcome variables only, standard statistical packages such as Stata use ML for estimating parameters so 
FIML would not be necessary (Allison, 2012). 
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Figure 2: Three phases of data collection 

  

The process evaluation will collect data at three points: pre-intervention; during the 

intervention; and post-intervention. 

PRE-INTERVENTION 

Theory of change (TOC) workshop 

The evaluation will start with a TOC workshop in which all stakeholders will further develop 

the intervention logic. In the TOC workshop it will be important to specify in detail the 

mechanisms by which the intervention is expected to affect pupil outcomes. The development 

of the intervention logic will draw on the expertise of the intervention team and on existing 

literature briefly reviewed by the evaluation team. The TOC will describe how, and under what 

circumstances, digital feedback will yield better pupil outcomes.  

One crucial element of the intervention logic will be the content quality of digital feedback. The 

assumption underlying the intervention is that digital feedback to pupils is of higher quality, i.e. 

more relevant to the pupil, than written feedback, and therefore will improve pupil outcomes. 

As part of the development of the TOC it will be important in the workshop to define what ‘high 

quality feedback’ means. This is one of the important mechanisms and would need to be 

defined carefully, and in a way that can be measured. 

In addition, it will be important in the TOC workshop to also develop an understanding of: 1) 

the mechanisms by which the outcomes will be achieved and; 2) the circumstances that should 

hold to achieve the outcomes.  

Observation of teacher training in digital feedback 

The training of teachers and Research Leads in the use of the app to provide digital feedback, 

and conversely teachers and Research Leads’ understanding of the app, is crucial for the 

success of the trial. Through attendance at and observations of training, potentially important 

differences in the instruction in the use of the app and the delivery of digital feedback can be 

noted.  
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First teacher survey 

At the beginning of the school year, we will survey all teachers on the following topics: 

 Basic demographic information (if not available by other means). including gender, 

years of experience in the school and in total. 

 Reported experience using technology in their teaching, including for providing pupil 

feedback 

 Views on written versus digital feedback.  

 Perceptions of: the pedagogical value of written and digital feedback; differences 

between subjects for which video feedback would be useful; the reaction and 

receptivity among pupils to written and video feedback. 

First Research Lead survey 

Several Research Lead surveys will be conducted during the school year to capture the views 

of the Research Leads on provision of digital feedback by teachers to pupils. In the first survey, 

Research Leads will be asked about the Research Lead role within their school and their views 

on effective feedback.  

First Head teacher survey 

Head teachers at intervention schools will also be asked to complete a survey to capture their 

perceptions of: 

 Digital technology in the classroom 

 The use of digital feedback by teachers 

 The selection of the research lead in their school 

DURING INTERVENTION PHASE 

Second teacher survey 

The second teacher survey will be conducted just before the mid-point of the trial, probably in 

January 2018. It will focus on treatment teachers’ ongoing experience with the provision of 

digital feedback and the use of the resources to assess pupil’s understanding of a topic. In 

addition it will focus on the experience of the teacher with the training they received, their 

perception of coaching, and their perception of the PLCs.  

Second Research Lead survey 

Research Leads will frequently meet with and potentially observe teachers using the app to 

provide digital feedback. As the app does not record data on the frequency or use, Research 

Leads will be asked to give their view on how well and how often digital feedback is provided 

by teachers.  

Second Head teacher survey 

Head teachers at intervention schools will also be asked to complete a survey to capture their 

perceptions of: 

 The process by which Research Leads are selected 

 The cost of the trial in the start-up phase 

 The use of digital feedback by teachers 

 The awareness among teachers of the characteristics of effective feedback 

Reviews for a selection of six schools 

For a sample of six schools we will conduct a number of further in-depth reviews of digital 

feedback. The selection of the schools will likely take into account a range of factors including 

size of school (small versus larger schools) and location (to ensure geographical spread). The 

six schools will be followed over the course of the trial and at three points we will collect and 
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review data: after 1 month, after 5 months and at the end of the school year. The six schools 

will represent a diversity of schools in terms of size and location and will be selected by the 

evaluation team in collaboration with the Kyra School Alliance. The review for each school will 

focus on the following three data sources. 

Review of delayed digital feedback 

The intervention aims at providing not only more timely feedback, but also more relevant 

feedback for pupils. We will develop a coding/observation protocol to assess the quality of 

delayed feedback videos. This protocol will be developed based on the views of the 

intervention team on effective feedback and the guidance to effective feedback provided in 

the training sessions for teachers and will be complemented with any existing evidence on the 

elements that lead to effective feedback.  This coding protocol will be applied systematically 

to a random sample of delayed feedback at the six schools. The feedback of a number of 

selected teachers will be tracked over time (3 to 4 times during the year) to measure if 

improvement is visible.  

Review of the diagnostic tests 

Depending on the quality of the data, the evaluation team will seek to analyse a selection of 

the diagnostics tests used in the classroom to asses pupil’s understanding of a particular 

topics. If possible, the analysis of the diagnostic tests could allow the team to gain insight into 

the function the diagnostic tests perform in tailoring/targeting the digital feedback, especially 

delayed feedback, to those children with greater learning needs. 

Coach records 

After each weekly coaching session Research Leads complete a short form. For the six 

selected schools, we would review a selection on the forms to explore: 

 Fidelity and dosage: are teachers implementing the intervention as intended according 

to the Research Lead? 

 Quality: are teachers aware of, and providing, feedback that adheres to the 

effectiveness quality according to the Research Lead? 

 Targeting: are teachers using the diagnostic tools to target delayed feedback at pupils 

with identified needs according to the Research Lead? 

Observation of PLCs 

We will attend and observe the workings of a number of PLC sessions.  

POST-INTERVENTION 

 

Third teacher survey 

After the intervention all teachers will receive a final survey to capture their experience over 

the past school year. In addition, treatment teachers will be asked about their views about 

using the app. The topics of the survey would be the same to the first teacher survey:  

 Reported experience using technology in their teaching, including for providing pupil 

feedback 

 Views on written versus digital feedback.  

 Perceptions of: the pedagogical value of written and digital feedback; differences 

between subjects for which video feedback would be useful; the reaction and 

receptivity among pupils to written and video feedback. 

Third Research Lead survey 
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The second Research Lead survey will also be conducted after the intervention has been 

completed. Similar to the first Research Lead survey, the second survey will focus on the 

perceptions of the Research Lead on the use and implementation of digital feedback among 

the teachers they coach. 

Third Head teacher survey 

In the second head teacher survey, all head teachers will be asked for their perceptions on 

the implementation of the intervention. In addition, head teachers will be asked to estimate the 

costs of running the intervention in their school. 

Interviews  

A selection of treatment teachers and Research Leads at the six schools identified above will 

also be invited for semi-structured in-depth interviews to get a detailed understanding of their 

experiences in using the app. The interviews would be conducted over the phone to be cost 

effective. If possible we would select some teachers who reported some change in their views 

about video feedback between the first and last surveys, and some teachers who reported no 

change. 

Cost evaluation  

We will estimate average marginal costs per pupil per year for schools for the intervention. We 

will do this in two stages: an initial discussion with the intervention developer and then asking 

head teachers to populate a template, outlining key cost categories in both start-up and 

operation of the Digital feedback intervention. Average marginal costs per pupil will be 

estimated in line with the convention followed by other Education Endowment Foundation 

projects. Separate estimates of pre requisite costs and of additional staff time will also be 

provided. These estimates together will provide a general indication of the costs involved with 

implementing the Digital Feedback research. 

Specific cost categories on which we will collect data include: 

1. Direct financial costs, including direct costs paid for tablets, salary costs for additional 

staff required to conduct training and coaching. 

2. Direct time costs, including staff time and volunteer time. This will be reported 

separately. We will also report average supply cover time (rather than cost) required for 

the intervention. 

3. Pre requisite costs (e.g. tablets). 

We will collect additional data from the intervention team to validate the above estimates and 

to ascertain whether any changes to costs are anticipated in the future if the intervention 

were to be made more widely available. 

Ethics and registration 

The evaluation has been reviewed by RAND U.S. Human Subjects Protection Committee 

(HSPC), and includes a requirement to obtain consent from teachers to participate in the 

evaluation, and parental opt-out from the additional testing for the evaluation component of 

the project, with participants’ parents or legal guardians being the decision-makers for 

individual pupils. The main reason for this is that the intervention will be delivered within the 

school day when schools act in loco parentis, in the place of a parent, and the intervention 

does not differ from standard practice in schools.  

International Standard Randomised Controlled Trial Number (ISRCTN):  ISRCTN50447665. 
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In terms of fair processing of personal data, the project will fulfil the Condition 1 of processing 

personal data in Schedule 2 of the DPA as the data subjects will give their implicit consent in 

form of an opt-out letter to parents at the beginning of the trial. The ethics and registration 

processes are in accordance with the ethics policies adopted by RAND Europe. The study 

was reviewed by the RAND Europe ethics advisory board and approved by the RAND 

Corporation IRB ethics review process. 

RAND Europe adopts good industry practices regarding the protection of personal data as 

part of its obligations as a Data Controller under the Data Protection Act 1998 and takes 

appropriate technical and organisational measures conformant with ISO 27001 to protect 

personal data. Individuals targeted by the study have the right to oppose, have access to, 

rectify, or remove personal or sensitive personal data held by RAND Europe. 

Any data sharing required will be governed by a data sharing agreement. 

 

None of the evaluation team has any conflicts of interest and all members of the study team 

have approved this protocol prior to publication. 

Data protection 

RAND Europe will obtain personal data from pupils, teachers and headteachers from the Kyra 

Teaching Alliance as a data controller. It is anticipated that basic pupil information will be 

obtained on the basis of legitimate interests from schools pursuant to brief data sharing 

undertakings or agreements with the Kyra Teaching Alliance. RAND Europe shall obtain 

baseline data from the National Pupil Database. RAND shall obtain pupil outcome data from 

its subcontractor (ACER), who will act as a processor pursuant to appropriate data sharing 

terms in it subcontract. Data obtained by ACER is expected to be on the basis of legitimate 

interests and pupils and parents shall be provided with age-appropriate fair processing privacy 

notices that explain the use, storage and secure handling of the data.  

Personnel 

DELIVERY TEAM: KYRA SCHOOL ALLIANCE 
Project Leader: James Siddle (Kyra) 

Project Administrator: Sarah Porter (Kyra) 

EVALUATION TEAM: RAND  
Project Leader: Dr. Julie Bélanger (RAND) | Dr. Alex Sutherland (co-lead and advisor, RAND) | 

Project Manager: Dr. Megan Sim (RAND) 

Core fieldwork and analysis team: Dr. Megan Sim (RAND) | Miriam Broeks (RAND) | Eleftheria 

Iakovidou (RAND) | Dr. Janna van Belle (previously RAND) 

Project advisors: Jon Schweig (RAND, RCTs)  

Risks 

Risk Assessment Mitigation strategy 

Recruitment 
failure 

Likelihood: Moderate 
Impact: High 

KSA to recruit schools and be the main contact for schools. 
KSA to allow sufficient window for recruitment. 
Clear information about benefits of participation. KSA to 
recruit schools from within their personal networks of 
schools.  
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Attrition Likelihood: Moderate 
Impact: Moderate to 
high 

Clear information about expectations and requirements 

provided to participating schools. 

MoU to be signed with participating schools 

Intention to Treat (ITT) analysis to be used. 

Attrition to be monitored and reported according to 

CONSORT guidelines (Campbell et al., 2010). 

Missing data Likelihood: Moderate 
Impact: Moderate 

Use of administrative data for all participating pupils. 
Double-checking with schools about allocated vs 
implemented classes. 

Pupil mobility Likelihood: Moderate 
Impact: Low 

Pupils who are included in the study at the start of the school 
year and who move between study schools will be retained 
and analysed according to their original allocation to 
treatment / control.  
Pupils who migrate to non-study schools will be excluded 
from the analysis as these pupils will be tested with external 
tests. In the event that mobility to non-study schools 
exceeds 10% on average across all schools, then the 
evaluators will discuss with the EEF the possibility of 
additional funding to collect this information. 

Low 

implementation 

fidelity 

Likelihood: Low to 
moderate 
Impact: Moderate 

Process evaluation to monitor and document fidelity of 

implementation.  

Cross-
contamination 

Likelihood: Moderate 
Impact: High 

Clear instructions will be provided to participants about the 
trial to avoid contamination. KSA will monitor contamination 
and intervene where necessary. 

Evaluation team 

members 

absence or 

turn-over 

Likelihood: Moderate 
Impact: Low 

All RAND staff have a three month notice period to allow 

sufficient time for handover. 

The team can be supplemented by researchers with 

experience in evaluation from the larger RAND Europe pool. 

Low response 
rates for 
surveys 

Likelihood: Moderate 
Impact: Moderate 

Surveys to be kept to a maximum of 10-15 minutes long. 
Respondents given the opportunity to complete survey 
online on multiple occasions if required. 
Sufficient data collection window given with real-time 
monitoring of response rates to allow for reminders to be 
targeted. 

Lack of 

coordination 

with larger 

teams (RAND, 

KSA, EEF) 

Likelihood: Moderate 
Impact: Moderate 

Teams to attend initial meetings and agree on roles and 

responsibilities at the outset. 

Regular updates to be provided to the lead evaluators. 

Regular contact between senior team from each 

organisation.  

 

Timeline 

Dates Activity 
Staff responsible/ 

leading 

Sept - 

October 

2016 

Evaluation kick-off meetings 

Bélanger (RAND) 

Sept 2016 – 

March 2017 

Recruiting schools and teachers 
Siddle (Kyra) 

May – June 

2017 

Randomisation 
Van Belle (RAND) 

May – July 
2017 

Training provided for teachers and research leads; 
observations of training 

Siddle (Kyra) and 
Broeks (RAND) 

Sept 2017 Intervention begins; teachers to start using Digital 
Feedback; baseline teacher (intervention and control) / 
Research Lead / Head teacher surveys 

Siddle (Kyra) and 
van Belle (RAND) 
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Jan 2018 Mid-intervention teacher/Research Lead/Head teacher 
surveys in intervention schools 

Sim (RAND) 

June 2018 Outcome tests for all pupils Sim (RAND)/ 
Sutherland(RAND) 

June 2018 Follow-up survey with all teachers /Research Leads / Head 
teachers 

Sim (RAND) 

July 2018 (Phone) interviews with teachers and Research Leads in 
intervention schools 

Broeks (RAND) 

Spring 2019 Publication of EEF report Bélanger (RAND)/ 
Sutherland(RAND) 
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