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Evaluation Summary 

Age range Year 4 and Year 5 

Number of pupils Approximately 3,000 pupils 

Number of schools 60 schools; approximately 120 teachers 

Design Randomisation at the year level 

Primary Outcome Year 4 and 5: mathematics test 

1. Background 
 

1.1 INTERVENTION 
 

Brief name 
 
Digital feedback in Primary Maths 
 
Why (rationale, theory and/or goal of essential elements of the intervention) 
 
The aim of this trial is 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. 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).  
 
This is a school-developed approach to improving teachers’ diagnosis and feedback skills when 
teaching maths in primary schools. Teachers will be provided with resources 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 pupils will 
then have class time to review the feedback and develop from it.  
 
Initial evidence from a small RCT undertaken by Siddle (2015) on a writing task found positive effects 
of video feedback using the app, especially for disadvantaged (SEND and FSM) pupils. These findings 
are important motivators for undertaking this efficacy trial. Although the initial trial focused on writing 
tasks, we opted for maths because initial trials suggested that the impact on mathematics of digital 
feedback may be greater than in writing and the use of diagnositic assessments helps teachers with 
the specificity of their feedback.  
 
Coaching and general support is included as part of this trial to help teachers effectively use the app 
and improve the quality of their feedback.  

 

Who (recipients of the intervention) 
 
This intervention is targeted at Year 4 and Year 5 mathematics teachers.   
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What (physical or informational materials used in the intervention) 
 
The trial will make use of tablets to record video summaries of teacher feedback. The tablets will be 
loaded with an app specifically designed for this purpose. 
 
What: Procedures, activities and/or processes used in the intervention 
Participating teachers from Years 4 or 5 in each school will receive initial training, and take part in 
monthly “professional learning communities”, led by the intervention team and Bishop Grosseteste 
University. A research leader in each school will provide ongoing support and coaching to the teachers. 
Teachers will be expected to embed the approach into their normal class teaching and will receive 
additional support from the research leader in doing so. 
 
In this intervention teachers will conduct two main activities. First teachers will receive diagnostic 
resources to quickly assess their pupils’ understanding of a topic, for example, through multiple choice 
questions. Second, teachers will provide digital feedback on mathematics tasks to pupils 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 tests conducted under the first step can be used to 
tailor the delayed feedback to pupils with an apparent greater need for feedback.  
 
 
Who (intervention providers/implementers) 
 
The intervention was developed with funding from the Education Development Trust (formerly Centre 
for British Teachers by the headteacher, James Siddle, of one of the schools in the Lincolnshire-based 
teaching school alliance. The intervention will be implemented by the Kyra School Alliance in 
collaboration with Bishop Grosseteste University. 
 
How (mode of delivery) 
 
Training of teachers and research leaders in the use of digital feedback will be provided by the Kyra 
School Alliance in collaboration with Bishop Grosseteste University. Coaching will be provided by the 
research leaders at the participating schools. The resources to assess pupil’s understanding of a topic 
will be provided by the intervention team. 
 
Where (location of the intervention) 
 
Schools and classrooms in participating schools.  
 
When and how much (duration and dosage of the intervention) 
 
The duration of the intervention is just over a full school year. Training about digital feedback will be 
provided in the summer before the school year commences. Teacher will take part in monthly 
“professional learning communities” throughout the subsequent school year, and a research leader in 
each school will provide ongoing support and coaching to the teachers. 
 
Professional learning communities (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 will take place every four weeks, 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.  
 
Tailoring (adaptation of the intervention) 
 
Teachers will be free to provide digital feedback how they wish during the school year, but all teachers 
wil receive the same training and instructions. Coaching during the school year by the research leader 
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. 
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How well (planned): Strategies to maximise effective implementation  
To maximise effective implementation the intervention team and staff from Bishop Grosseteste 

University will train all participating teachers and research leaders in using digital feedback. The training 

will seek to ensure that teachers understand how to use the app and tablet to provide digital feedback. 

Furthermore, teachers will be informed how they can use the resources to assess pupil’s understanding 

of a topic. 

During the school year, support and coaching to teachers from the research leader within their school, 

and through the monthly “professional learning communities”, will further ensure that teachers 

understand how to effectively incorporate effective digital feedback in their teaching practices. 

 

Logic model 

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: Incentives and Coaching Research Logic Model 
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2. Methods 
 

2.1 RESEARCH HYPOTHESES 
 

1. Hypothesis 1: digital feedback (both immediate and delayed) will have a positive effect on pupil 

outcomes (in mathematics) who are in randomly assigned intervention classes. 

2. Hypothesis 2: digital feedback will have a positive effect on improving outcomes for FSM pupils.  

 

2.2 DESIGN 
The study will consist of a two-arm randomised control trial (RCT) in 60 primary schools in England, 

using year group as the unit of assignment. All year 4 or 5 classes in a given school will be randomly 

assigned to treatment or control. There is only one treatment condition in this trial (Digital Feedback). 

In cases where year groups consist of multiple teachers, all teachers for a given year group will be 

assigned to the same treatment condition (i.e. either all in intervention, or all in 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. (We would separate out year 4 and year 5 pupils 

for analysis but these would be analysed according to their assignment as treatment or control. This 

approach is contingent on there only being a small number of combined classes.) 

All year groups which are part of the trial will have a 50% chance to be assigned to the treatment 

condition. The pure control group will not receive any treatment and will teach as “business as usual”. 

The outcomes for all pupils will be assessed after the trial with an external mathematics test that will be 

independently administered and invigilated. 

 

2.3 RANDOMISATION PLAN 

There is a single intervention package being randomised in this trial. 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 leaders’; (iv) regular meetings to share and discuss practices. The 

primary focus of the trial is the overall effect of this package on pupil attainment in maths. The control 

condition will be ‘business as usual’. 

Randomisation will take place on the basis of school years and will stratify by year group prior 

attainment. That is, from the 60 schools participating in the trial the expectation is that year 4 and year 

5 groups within each school will be randomly assigned to either treatment or control, meaning the overall 

sample size is 120 rather than 60.  

The choice of year group as the unit of randomisation reduces but does not remove the possibility of 

contamination effects for this efficacy trial. However, this approach was deemed most appropriate for 

this stage of trial as normal practice is that primary school teachers teach specific year groups, meaning 

that a year 4 teacher will usually only teach year 4 pupils. The reliance on technology to enable the 

intervention also reduces the chance of contamination, although the basic idea of ‘improved feedback’ 

could be used by control teachers. 

One problem of simple randomisation is that it only balances confounding factors and yields unbiased 

estimates on average (Morgan and Rubin, 2012). For any particular experiment, covariate imbalance 

may still remain after randomisation in terms of both observed and unobserved characteristics. The 

imbalance of important covariates among treatment groups may influence the analysis and 

interpretation of the results. Although ex post adjustment can be made for such imbalances, this is less 

efficient than achieving ex ante balance, and cannot be used in cases where all individuals with a given 

characteristics are allocated to one treatment group (Bruhn and McKenzie, 2009).  

There are several options to avoid covariate imbalance. One approach to address this problem is 

stratification. In the simplest form, strata will be formed by creating groups based on sampling variables 

and other measures pertinent to pupil achievement. Within each stratum, we would conduct simple 
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randomisation using a random number generator (e.g. through that available in Excel, 

https://www.random.org/ or Stata). Each teacher within a stratum will be assigned a random number, 

with teachers then sorted by the random number and the first half in each strata being allocated to 

treatment. Trial outcome analysis will incorporate stratum variables (and we will assess the effects of 

including and excluding these measures on analysis). 

In this study, there are likely to be a range of variables that we would ideally stratify the randomisation 

on at school, teacher and pupil level. The exact set of stratification variables will vary depending on the 

availability of data, but we will try to factor in any salient characteristics that are related with teachers’ 

and students’ performance, such as years of teaching experience, average baseline scores and the 

proportion of Free School Meals (FSM) students. Table 1 below sets out these variables, what level of 

the study they relate to and the justification for actively seeking balance rather than leaving this to the 

randomisation. If the final sample of schools shows a geographical spread we will explore stratification 

by geographical area as well.  

Table 1: List of stratifying variables 

Measure Level 

Prior attainment Year group 

Years of teaching experience Teacher 

However, stratification is only possible on a limited number of variables, and it is unlikely that these 

variables will be enough to explain the variation in the outcomes. In practice, there may be many other 

variables that we desire to achieve balance on. One issue is that the more such variables there are, the 

more difficult achieving balance is unless one has many study participants.1 Even in the simplest case 

of binary variables, the number of unique combinations quickly increases, thereby increasing the 

chance that some cells will be empty.2 When baseline data is available, some other methods that allow 

the balance to be sought on multiple variables are recommended, including pair-wise matching (Greevy 

et al., 2004) and covariate adaptive randomisation (e.g. minimisation; see Taves 1974).  

A more recent proposal, and one that has gained traction in development economics in particular, is 

that of re-randomisation (Morgan and Rubin, 2012, Rubin, 2012, Worrall, 2010). According to Bruhn 

and McKenzie (2009), there are two re-randomisation methods that are commonly used in previous 

literature. In the first method, if a draw shows any statistical difference in means between treatment and 

control group at the 5 percent level or lower, a re-randomisation is required. The second method runs 

1,000 randomisation at the same time and picks the assignment with the smallest t statistics.  

Based on Morgan and Rubin (2012), we will adopt the first approach here for re-randomisation, which 

is to randomise units until a pre-specified degree of balance is achieved (see Figure 2). The steps in 

this process are: 

- Collect covariate data and select covariates for the rerandomisation 

- Specify a balance criterion determining whether a randomisation is acceptable3. 

- Randomise the units to treatment groups. 

- Check the balance criterion; if the criterion is met, go to the next step. Otherwise, return to the 

previous step to conduct re-randomisation.  

- Conduct the experiment using the final randomisation. 

- Analyse the results with a randomisation test 

 

                                                      
1 With k independent covariates, the chance of a significant difference between treatment and control groups for at least one covariate is  
1 − (1 − 𝛼)𝑘, at significance level 𝛼. For example, if we have 10 covariates and a 5% significance level, the probability is 40% (Morgan & 
Rubin, 2012).MORGAN, K. L. & RUBIN, D. B. 2012. Rerandomization to improve covariate balance in experiments. The Annals of Statistics, 
1263-1282..  
2 Specifically, there are 2k unique combinations for k binary variables. E.g. with four variables there are 16 combinations (24), but 256 with 
eight binary variables (28). 
3 One way to set the criteria for acceptable balance is to use Mahalanobis Distance, M, to represent multivariate distance between group 
means. A randomisation is acceptable whenever M falls below a certain threshold, a (Morgan & Rubin, 2012).MORGAN, K. L. & RUBIN, D. 
B. 2012. Rerandomization to improve covariate balance in experiments. The Annals of Statistics, 1263-1282..  
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Figure 2: Procedure for implementing re-randomisation 

 

Note: Figure from Statistics 320 class notes by Kari Lock Morgan 

If the random assignment to treatments produces some p-value above the desired level for any of the 

balance variables, a new randomisation is conducted. The process is repeated until all of the sampling 

variables are balanced. Covariate balance should be checked before the intervention has started, and 

if lack of balance is noted, a re-randomisation needs to be conducted until satisfied. Re-randomisation 

improves covariate balance between the treatment and control groups and if the covariate is correlated 

with the outcome, it provides us with more precise treatment effects.  

 

2.4 PARTICIPANTS 
 
2.4.1 SCHOOLS 

The study will be conducted among schools in Lincolnshire, North Lincolnshire, Nottinghamshire, and 

the Humber. Schools will be recruited by the Kyra School Alliance. The target number of schools for the 

trial is 60, with a 10% over-sampling requirement to account for pre-randomisation attrition. 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. 

In addition, it would be ideal if: 

- Year 4 and Year 5 were taught be separate teachers. In schools where Year 4 and Year 5 are 

being taught by one teacher these groups will be randomised as one group. 

- Research Leads do not teach either Year 4 or Year 5.  

Participating schools will be asked to sign a Memorandum of Understanding (MoU) which will outline 

the roles and responsibilities of all stakeholders involved. The MoU will make 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. 

2.4.2 TEACHERS 
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All Year 4 and Year 5 mathematics teachers in schools taking part in the trial will be included in the trial. 

Teachers will be 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. 

 

2.4.3 PUPILS 

All Year 4 and Year 5 pupils are eligible for inclusion in the trial. Pupils and their parents will be given 

the opportunity to opt out from the evaluation.  

 

2.5 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 ACERs Essential Learning Metric (ELM) for Mathematics for Years 4 and 5. The tests will be digital  

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. To this two questions wil be added to further capture the enagement 

of pupils with the diagnostic tests used in class.   

 

 

2.5.1 BASELINE SCORES  
We propose to use the Key Stage 1 test mathematics results as baseline scores. Obtained from NPD 
using UPNs and data collected prior to randomisation. 
 

 
2.6 SAMPLE SIZE AND POWER CALCULATIONS 
We have based the power calculations on both the information provided in the ITT and the sub-sequent 

set-up meetings with Kyra and the EEF. The assumptions underpinning these calculations are:  

 60 schools. 

 25 pupils per year group. (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). 

Based on EEF guidelines, the amount of variation explained by covariates is assumed to be 0.53 for 

level 1 and 0.00 for level 2. We also assume an alpha of 5% and an intended 80% power to detect 
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effects. Power and minimum detectable effect size (MDES) calculations were performed using the 

PowerUp tool (Dong and Maynard, 2013). We use both two-level clustered designs and base our 

calculations on a range of values for the ICC derived from the national/regional variation.  

Table 2 sets out the MDES calculations for our analysis. As requested by the Education Endowment 

Foundation, we have used cut offs of an MDES ≤ 0.20 and > 0.20 to colour the table below as d=0.20 

is the desired MDES for this trial. Anything below or equal to 0.20 is green. We have varied both average 

number of year groups per school and the between year-group variability to simulate different scenarios. 

(The 1.5 year groups per school reflects the fact that some schools may combine classes as discussed 

above.) 

For the worse case 1:1 scenario (1 school year in each school) the table essentially refers to between 

school variation. In that case the study would exceed d=0.20 MDES even if the ICC is 8% because 

there would only be 60 schools. With the 1.5 and 2.0 scenarios ICC refers to between year group 

variation. With fewer than two year groups per school the study could achieve an MDES close to d=0.20 

with an ICC of 10%. 

The collaborators on this project have some control over ICC – for example we (RAND) can bring the 

ICC down if we include correlates of maths achievement at pupil level (e.g. sex, ethnicity) and prior 

maths attainment. It is also important to note that there could be multiple classes per year group, 

meaning that the sample size for the number of pupils could increase substantially, although this has a 

minimal effect on MDES in cluster-randomisation as is well established in the literature. Table 3 below 

sets out the same calculations if there are x2 classes per year group (so with 50 pupils per year group). 

 

Table 2: MDES calculations based on 60 participating schools and one class per year group 

(n=25 pupils per year group) 

  ICC 

Year Grps 
per school 0.13 0.10 0.08 

1 (n=60) 0.282 0.252 0.230 

1.5 (n=90) 0.229 0.204 0.186 

2 (n=120) 0.197 0.177 0.161 
Note: ICC is between year group variability apart from where one year group per school. 

Table 3: MDES calculations based on 60 participating schools and two classes per year group 

(n=50 pupils per year group) 

  ICC 

Year Grps 
per school 0.13 0.10 0.08 

1 (n=60) 0.273 0.242 0.219 

1.5 (n=90) 0.222 0.197 0.178 

2 (n=120) 0.192 0.177 0.161 
 
2.7 ANALYSIS PLAN 
The starting point for the outcome analysis would be intention-to-treat (ITT). 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.4  

                                                      
4 One way of handling selective attrition – selective exposure to treatment – is the instrumental variables (IV) approach proposed by 
Angrist et al. (1996). 
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The unit of analysis here would be pupil level outcomes for those in year groups with and without Digitial 

Feedback. We would ‘analyse how we randomise’, meaning that we would explicitly account for 

clustering via multilevel models (AKA ‘random effects’). This approach assumes that the schools in the 

study are a random sample of all schools – which is often 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 and Bosker, 2012).  

The other main approach, one favoured by economists, is to include school ‘fixed effects’. That is, 

including, n-1 dummy variables for schools in the model alongside treatment allocation. Economists 

use fixed effects models because they think that there might be unobserved differences between 

schools that are correlated with treatment. Randomisation should break this link with a large enough 

sample, but with small-n studies, as school cluster-RCTs typically are, this is a real threat to validity. 

Our approach would be to conduct the second approach as a sensitivity analyses, in order to assess 

results against different model specifications.5 This would also include a comparison of effects with and 

without the variables used for stratification as, in theory, stratification should lead to balance so these 

variables should not add anything over and above the allocation measure. Similarly, all analyses would 

include variables for baseline pupil ability in maths in order to reduce variability and increase study 

power. 

The starting point for the outcome analysis would be intention-to-treat (ITT). This is where subjects are 

analysed according to their allocation regardless of whether they complied with the intervention or not. 

The ITT approach is inherently conservative as it captures the averaged effect of offering the 

intervention (for those who do not comply) and the effect for those who do comply. Problems of dropout 

/ non-attendance may be less of an issue for this trial given that TAs are already routinely used, so 

problems of ‘bedding in’ will be lessened. However, there is the threat that schools will drop out at some 

point during the trial.6 

 
 
2.8 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.  

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 

 

2.9 IMPLEMENTATION AND PROCESS EVALUATION METHODS 
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 

                                                      
5 For comparing fixed versus random effects approaches the Hausman test assesses whether there are statistically significant 
differences between coefficients depending on model specification. However, model specification might also include the use of 
additional control variables. 
6 Another way of handling selective attrition – or selective exposure to treatment – is the instrumental variables (IV) approach 
proposed by Angrist et al. (1996). 
7 For missingness on outcome variables only then standard statistical packages such as Stata use ML for estimating parameters so FIML 
would not be necessary (Allison, 2012). 
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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. 

 

Figure 3: Three phases of data collection 

  

 

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

post-intervention. 

 

2.9.1 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 
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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 leaders in the use of the app to provide digital feedback, and 

conversely teachers and research leaders’ 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.  

First teacher survey 

Before randomisation, 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. 

 

2.9.2 DURING INTERVENTION PHASE 

Second teacher survey 

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

November or early December. It will focus on 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.  

Reseach leader (RL) survey 

Several RL surveys will be conducted during the school year to capture the views of the RLs on 

provision of digital feedback by teachers to pupils. RLs 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, RLs will be asked to give their view on how well and how often digital feedback is provided by 

teachers.  

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 six schools will be followed over the course of the trial and at three points we will collect and 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 
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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 

RL? 

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

according to the RL? 

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

identified needs according to the RL? 

 

Observation of PLCs 

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

 

2.9.3 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. 

Second Research leader survey 

The second RL survey will also be conducted after the intervention has been completed. Similar to the 

first RL survey, the second survey will focus on the perceptions of the RL on the use and implementation 

of digital feedback among the teachers they coach. 

 

Second Head teacher survey 
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In the second heaf 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 leaders 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. 

 

2.10 REPORTING 
The findings from this study will be reported in the main study report containing details of the study 

design, implementation, process data and results for all included pupils. This will be reported in the 

Spring of 2019 using the EEF reporting template. The research team will also seek to publish the results 

in an educational journal but this will not be published until after the EEF report. 

 

2.11 COSTS 
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. 

3. Ethics and registration 
 

The evaluation is being 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): number TBC. 

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 
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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. 
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4. Personnel 
There are several organisations involved in this evaluation. Table 3 below sets out the organisational roles and responsibilities. 

Table 3: Organisational roles and responsibilities for Digital Feedback evaluation 

Organisation Role Responsibilities 

RAND Europe Evaluators  Overall responsibility for the outcome and process evaluations, trial design, analysis, reporting and quality assurance of the study. 

 Responsibility for oversight over the third party administering assessor blinded testing for all pupils in treatment and control schools 

Kyra School Alliance Recruitment & 
intervention 
provider 

 Implementation of Digitial Feedback through: 
o Training of teachers 
o Training of research leads 
o Provision of the required app 

 Recruiting schools and teachers within the constraints placed on the trial.  

 Providing schools and teachers with background information to the trial. 

 Regular reporting on recruitment progress. 

 Collating a list of schools and pupils included in the trial that allow for later secure data linkage. 

 Creating and maintaining a key contact list for all schools during the study and sharing this with the evaluator team. 

 Facilitating access to schools for evaluator team fieldwork. 

 Reporting on implementation of Digital Feedback. 

 Distributing links to online surveys to teachers and headteachers. 

Education Endowment Foundation Funder  Funding RAND and Kyra School Alliance. 

 Facilitating set-up phase. 

 Reviewing reports. 

 Signing off on evaluation. 
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4.1 TEAM 
Project Leader: Dr. Julie Bélanger (RAND) | Project Manager: Dr. Joachim Krapels (RAND) 

Core fieldwork and analysis team: Dr. Megan Sim (RAND) | Dr. Miaoqing Yang (RAND) | Katie 

Stewart (RAND) 

Project advisors: Dr. Alex Sutherland (co-lead and advisor, RAND) | Jon Schweig (RAND, RCTs)  

5. 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.  

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. 

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: Low 
Impact: High 

Year group randomisation to be used. 
All teachers within the same year group will be randomised 
to the same treatment condition, limiting the possibility for 
contamination.  

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.  
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6. Data protection statement 
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. Respondents to this 

survey have the right to oppose, have access to, rectify, or remove personal or sensitive personal data 

held by RAND Europe. 

7. Timeline 
Date Activity 

Sept - October 2016 Evaluation kick-off meetings 

Sept 2016 – March 2017 Recruiting schools and teachers 

May – June 2017 Randomisation 

May – July 2017 Training provided for teachers and researchs leads; observations of 

training 

Sept 2017 Intervention begins; teachers to start using Digital Feedback 

Jan 2018 Mid-intervention teacher /research leads surveys in intervention schools 

June 2018 Outcome tests for all pupils 

June 2018 Follow-up survey with teachers /research leads 

July 2018 (Phone) interviews with teachers and research leads in intervention 

schools 

Spring 2019 Publication of EEF report 

 

 

8. Conflict of interest statement 
None of the evaluation team has any conflicts of interest and all members of the study team have 

approved this protocol prior to publication.  
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