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1 Introduction

Evaluating the impact of complex whole-school interventions (CWSIs) is challenging.
However, what evidence there is suggests that school leadership and other elements of

whole-s ¢ h o o | contexts are i mp o r(leidowobd et al.r 2006y pi | s

suggesting that interventions aimed at changing these have significant potential to
improve pupil outcomes. Furthermore, strong leadership is likely important for the effective
implementation of many interventions funded by the EEF since even class-level or
targeted programmes are more likely to work best within supportive and effective settings.

We therefore we |l c o me t he EEFOs C 0 mrthie tissuesn inherdnto in
evaluating CWSIs. Developing design and practice for evaluations of this type of
intervention, focusing on the issues of complexity and managing change across a whole

school, increases the scope of projects of which the EEF may confidently fund evaluations.

In this document, we provide key messages for EEF evaluators on how to get the most out
of evaluations of CWSiIs, including considerations for both design and implementation. As
far as possible, our suggestions aim to be practical steps that evaluators can implement
immediately. A number of issues, and points 13 and 14 below in particular, require either
further investigation or decisions from the EEF.

Defining Complex Whole-School Interventions (CWSIs)

For the purposes of this document, we define a CWSI as an intervention that combines multiple
components that interact with one another within a context and aims to produce change (Moore et al.,
2015). CWSIls may have many potential déactive in
complexity may include measurement of a range of outcomes, or targeting different levels of the
organisation.

Rogers (2008) suggests that interventions designed to influence improvement in the whole school may
be 6écomplicatedd, with significant factors work
dependent on context, iovobweemplk ex d jtereitffdectdricopss v | i
disproportionate relationships (where at critical levels, a small change can make a big differenced a
Aiti pping pointo) and .dtmworthreing thad CWSts arsmase likely(tpbe 2 9 )
complicated.

Rogers (2008) suggests that evaluations of complex interventions must address these issues by
collecting early evidence of small changes that can be tracked throughout implementation and allow the
i denti ficat i onwherdasmdl chamme carghave a dispropertionately large effect (p. 38),
and by employing a flexible logic model that can be used to guide planning and implementation but also
revised as plans change (p. 40).

&chool improvement by designdin the U.S.A. (Rowan et al., 2009), illustrated with examples of models
funded through the Comprehensive School Reform (CSR) federal initiative from 1998 to 2007, took a
similar approach to defining relevant interventions. Suitable interventions must be applicable across
many schools, and might consist of curricular or pedagogical changes but, @qually important, these
designs also frequently include blueprints for organizational practices that allow the core instructional
parts of the design to be implemented faithfully and used effectively in schoolsd(p. 11). In addition, such
programmes involve the application of an approach which has been designed by an external developer
and with implementation and evaluation support.

1.1  Using this document

We suggest that all evaluators planning the evaluation of a CWSI read Section 2 (on the
overall design) and Section 5 (on implementation and process evaluation). The most
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useful parts beyond this will depend on the nature of the intervention, its expected logic

model, and the design selected after consultation with the EEF and the project team. This
document should be read alongside previous EEF guidance. For example, Section 5 does

not replacethe EEF6s gui dance on i mplementationetand
al., 2016a) but rather highlights particularly important considerations in the context of
evaluating CWSis.

1 Section 2 discusses the overall design of the evaluation of CWSiIs, including:
0 when to consider alternatives to randomised controlled trials (RCTs); and
0 the use of a multi-stage design approach.
1 Section 3 discusses designs of RCTs, including:
o which are best suited for CWSiIs,
o highlighting other elements of RCT design with particular considerations
when evaluating CWSiIs.

1 Section 4 discusses the use of quasi-experimental designs (QEDs) for impact
evaluation, focusing primarily on the potential for matched difference in differences
evaluations, including:

o planning a QED impact evaluation;
o selecting QED approach; and
o the analysis and reporting of a QED impact evaluation.

1 Section 5 discusses the use of iterative mixed-methods implementation and
process evaluation (IPE) designs, in which RCTs and QEDs should be embedded
to understand fully the impact of CWSis, including:

o the overall approach to IPE design for this kind of evaluation; and
o0 particular considerations when developing a logic model and hypothesising
and seeking to measure core components, moderators, and mediators.

1 Section 6 discusses measures to capture likely mediators to attainment
relevant in CWSiIs, including school leadership, for the purposes of evaluations of
this type, providing examples of instruments and models that might be adapted for
collecting standardised data.

1 Section 7 presents the potential for @ata availability-led evaluationsbas an
alternative way of establishing an evaluation which reduces the costs and burden of
testing while providing outcoaege. data from

At the beginning of each of the sections, we provide a more detailed breakdown of the
content to guide the reader. Many of the sections refer to tools or further detail in
appendices. In addition, a glossary of terms is included in Appendix 1.



Key Messages to consider for the evaluation of complex whole-school interventions (CWSIs)

Designing evaluations of CWSiIs

1.

The EEF should commission RCTs of CWSiIs, where this is possible. In instances where this is not
possible, it should consider QEDs instead. Where neither is possible, non-experimental
evaluations may be useful to develop a better understanding of an early-stage programme to allow
future RCTs or QEDs.

One solution to the problem of not knowing the mechanisms and channels through which a CWSI
might work in advance is to use multi-stage evaluation protocols, described in Section 2.2.
Although they are not without their challenges, a parallel school-level cluster randomised
controlled trial (cRCT) is the most robust and practical way of evaluating the effect of CW Sls.

Using randomised controlled trials to evaluate CWSIs

4.

To capture the full effect of an intervention, evaluations of CWSils are likely to be longer than most
of the evaluations currently funded by the EEF. However, they must not be allowed to become
longer than necessary.

Longer trials are likely to be associated with higher rates of attrition and non-compliance. The
length of the evaluation should be taken into consideration when estimating statistical power.
Measures discussed in Section 3.2.2, such as building in real-time monitoring of process data to
allow targeted support of at-risk schools, should be considered to increase retention of schools.
Implementation and Process Evaluation (IPE) (discussed further in Section 5) should explore why
pupils/teachers/schools drop out and whether this was related to the intervention.

Project and evaluation teams should agree and implement a combined recruitment,
communication, and engagement strategy during recruitment and into the period of
implementation. This should include the elements discussed in Section 3.2.4.

Use the checklist in Appendix 4 to ensure school readiness to participate in the intervention and
evaluation.

Using quasi-experimental designs to evaluate CWSIs

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Where it pursues a quasi-experimental approach to evaluation, the EEF should concentrate on
planned evaluations, rather than daturaléexperiments. This will guard against their use in settings
where they are unlikely to produce credible estimates of impact.

Analysis of QEDs should be carried out on an intention-to-treat (ITT) basis to maximise
comparability with this approach for RCTs.

To ensure there is clear identification of the analysis sample, the evaluation and project teams
should agree a @uasi-randomisationddate at which the sample of intention-to-treat schools is
finalised.

We recommend that the EEF considers the use of a matched dlifference in differencesddesign for
future projects where RCTs are not feasible. It will not be suitable for all projects, nor is it the only
possibility: the decision should be taken in conjunction with project and evaluation teams.

We do not advocate one specific approach to matching but rather transparency about the
approach used and ample robustness-checking of that approach (see below).

Evaluators should test the robustness of their findings to making different decisions about the
matching approach. We suggest that at least five robustness checks are pre-specified at the
design stage and the results reported in the evaluation report. We should not have much
confidence in findings that are fragile and strongly dependent on the specific method used.

Use the principles identified in Box 4.1, such as being guided by theory and previous evidence, to
select variables for inclusion in the matching model. It is especially important to ensure that
matching variables could not have been affected by the treatment itself.

Failure of common support undermines the comparability between treatment and matched
comparison samples. It should be explored and, if necessary, imposed as part of analysis.
Matching should be carried out blind to outcomes. To ensure this, best practice would be to carry
out matching at a time roughly analogous to when randomisation would be carried out in an RCT.
The matching process should be made as transparent as possible to ensure the credibility of
findings and allow for replication. Recommended reporting requirements are outlined in Section
4.3.

Statistical inference in difference in differences analysis should be conducted in line with the
principles highlighted by Brewer, Crossley and Joyce (2013).

Balancing checks on observables, as currently reported for RCTs, should also be reported in this




22.

setting. This should be done for, at a minimum, all characteristics on which schools have been
matched.

When using difference in differences, analysis of pre-treatment common trends in the outcome
variable between the treated group and the matched sample should be reported. This should
include both placebo tests of pre-treatment impact and graphical plots of pre-treatment trends in
outcome variables among treatment and comparison groups.

Implementation and process evaluation for CWSlIs

23.

24,

25.

26.

27.

28.

29.

Use a multi-phase mixed methods IPE design to ensure findings are maximising the efficiency and
accuracy of the evaluation. The order of the quantitative and qualitative data collection and
analysis should be fully rationalised in the evaluation protocol.

In some cases, there may be value to commissioning a follow-up IPE where there are unexpected
results from the impact evaluation to help understand such results.

The development of a model of the logical relationships between the core components,
moderators, mediators, and outcomes of a programme is particularly important in the context of
CWSis. In line with Key Message 2, the logic model should not be a static product, rather it should
be updated as part of a multi-stage evaluation protocol approach.

Create a preferred set of potential moderators that the EEF requires evaluators to collect,
potentially via a standardised method of data collection, from all schools participating in
evaluations of CWSiIs.

Isolate moderators that influence implementation to a greaterorle s ser ext ent by
hierarchies, or definitions. An example of a moderator @ashboardéthat could be developed further
as part of individual evaluations or for a standardised EEF approach is provided in Appendix 2.

It is important to monitor mediators identified as important by the logic model throughout the
evaluation. These should include elements such as teacher attitudes that go beyond tick-box
measures of fidelity. Further suggestions on measurement are provided in Key Messages 30 and
31.

In the context of CWSiIs, the IPE should pay particular attention to the importance of Reach, which
should consider all persons potentially influenced by, or who could be influencing, the intervention.

Measures to capture likely mediators relevant to CWSIs

30.

31.

Evaluators should consider adaptation and re-use of the measures of mediators summarised in
Appendix 8 in the IPE of CWSIs.

Where possible, measures and data collection regarding mediating mechanisms should attempt to
complement the types of self-assessment most schools conduct as a matter of course.
Consultation with schools during recruitment may help to support this.

Alternative approaches to attainment measurement

32.

33.

At efficacy trial stage, a lower value is generally placed on external validity compared to costs
(since there is generally less evidence of promise at this stage). During design, implementation
teams should consider whether it is possible to make use of tests that are already administered in
schools, carefully documenting all the drawbacks of doing so.

Evaluators should consider testing a random sample of pupils from across the school to collect
outcome measures. Samples of at least 30 pupils per school are unlikely to reduce statistical
power much relative to whole-school testing. However, this restricts outcome measures to those
suitable for use across the whole age range. Furthermore, the benefits in terms of reducing costs
and burden of testing may not be as large as the reduced number of pupils tested would suggest.




2 Designing evaluations of complex whole-school interventions

The evaluation of CWSiIs will often require adaptation of one or more elements of the
E E F 0ssal approach to evaluation. This section lays out suggested changes to the
underlying design of evaluations. This covers two main elements:

1 consideration of whether the most appropriate design is a randomised controlled
trial, or whether the use of quasi-experimental and, possibly, non-experimental
approaches to evaluation would be more appropriate; and

1 advocating use of a multi-stage design approach, typified by use of a multi-stage
evaluation protocol, rather than the traditional single evaluation protocol.

At the outset, it is worth highlighting that we consider RCTs the best way to estimate the
unbiased causal impact of CWSIs, where they are feasible (which will be in many cases).
However, inevitably, we discuss the alternatives rather more than usual EEF practice
because the latter is covered by existing guidance.

2.1 Experimental, quasi-experimental, and non-experimental evaluations

Key Message 1: Use RCTs where possible but consider alternatives

The EEF should commission RCTs of CWSIs where this is possible. Where not possible, it should
consider QEDs instead. Where neither are possible, non-experimental evaluations may be useful to
develop a better understanding of an early-stage programme to allow future RCTs or QEDs.

We argue that the range of situations where an RCT is likely to be technically impossible is
likely to be relatively small, as the technique is robust to a multitude of challenges.
Nevertheless, when evaluating CWSiIs there will be situations where RCTs are not
desirable (in terms of not being the best way to answer the question at hand given
budgetary constraints) or are simply not feasible.

In general, it is likely to be the case that the more complex an environment is, the more
complex an intervention is; and the longer the period over which the outcome is to be
measured, the more challenging an RCT will be to run. This is not a hard and fast rule: we
are aware of RCTs with long follow-up periods from the medical literature, however these
seldom have both the complexity and whole organisation nature of the interventions we
are considering here.

Features of an intervention that suggest it is important to consider the feasibility of RCTs

A Intervention is such that it is likely to be difficult to recruit schools to be randomly allocated
because it would require dramatic organisational changes at short notice (such as changes in
staff deployment) depending on the outcome of the randomisation.

A Programmes requiring groups of schools to work together meaning that:

0 the sample required for an RCT to be sufficiently powered makes it unfeasibly expensive and
difficult to manage;

0 it may not be feasible to expect schools formed into these groups before randomisation not to
work together if allocated to the control group, preventing thisfr om bei ng a tr y
usual 6 control .

A Intervention requires a lengthy period of implementation over which it will be difficult to preserve
the integrity of a control group.

In these cases, RCT designs, which function well with well-defined interventions, outcome
measures, and timescales, are unlikely to sensibly serve the purpose of providing good
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guality causal estimates of the effectiveness (or otherwise) of programmes. Such
circumstances should be considered an exception to the rule in the work that the EEF
funds, but will exist.

In Figure 2.1, we outline:
1 key reasons why RCTs may not be feasible and when a QED alternative
(discussed in detail in Section 3) should be considered; and
1 settings in which QEDs are also likely to face serious challenges in producing a
credible impact estimate.

The process of choosing the appropriate design for any given evaluation is not, and

cannot be, a formulaic process. Although there may be a hierarchy in terms of @uality of
designdin the E E F dassification of the security of evaluation findings, there is not a
hierarchy in terms of what will be possible: there may be interventions for which an RCT
would be possible, but a QED would not. For example, a support programme for new
school leaders could be randomly allocated but would be difficult to evaluate with a
difference in differences QED due to being confounded with the change of leadership itself.
As such, we do not provide hard and fast triggers for switching from an RCT to, say, a
QED. Instead, we present the main challenges to successful implementation of each
design to allow an assessment of the best design for each evaluation.

Reasons for the infeasibility of an RCT or a QED for evaluations of certain CWSIs may
well emerge from the commissioning process. However, this will not always be the case as
issues may not emerge until the appointed evaluator is able to discuss the key elements of
the intervention with the developer. If this is the case, it may be necessary for the
evaluator and developer to work together on a desk-based or small-scale feasibility study
in order to map out how the evaluation would proceed under either model, illuminating
inherent problems that would otherwise not become evident until the launch of the
evaluation.

Where conducting an RCT or a QED presents serious challenges, it may still be
productive for the EEF to commission non-experimental evaluation work. We recommend
that this employs the principles for IPE outlined by Humphrey et al. (2016a) and developed
for CWSIs in Section 4. In some ways, this is not new: the EEF has commissioned pilot
studies since its inception. A key aim of such work should be to define the core
components and active ingredients (see Section 4) that make the intervention work, vital
to allow evaluation using RCTs or QEDs in future research.



Figure 2.1: Considering alternatives to randomised controlled trials

* Some interventions are inherently impossible to allocate randomly. For
example, if implementation requires significant preparatory work during the
recruitment stage, that does not make it credible to expect that those allocated

+ Running a randomised controlled trial remains the preferred model for to a control group will not implement the treatment.
EEF evaluations. Where practical they remain the best way to estimate the
unbiased causal impact of complex whole-school interventions. * Sometimes the uncertainty of being in the trial may require too large an
incentive to be feasible (this could also raise ethics issues). It may be
« In general, we recommend use of school-level cluster randomised theoretically possible to run a randomised trial but there is a clear trade-off
controlled trials for the evaluation of complex whole school interventions. between costs and quality of evidence.

» Finally, the longer a complex whole-school intervention takes to have an
effect on pupil outcomes the more challenging it will be to run a successful,
credible RCT due to difficulties preserving the integrity of the control group.

* Well designed and well implemented quasi-experimental evaluations will not

* Quasi-experimental designs are likely to be feasible for some produce the same standard of evidence as well designed and well

I evaluations where it is not possible to run an RCT. implemented randomised controlled trials.
c
g « Awell designed and well implemented quasi-experimental evaluation | « Matched difference in differences will only be suitable for evaluations where
= will produce more credible evidence than a poorly designed or poorly timing of the introduction of the intervention is not inherently confounded
[} . ) : SN ) . o
% implemented randomised controlled trial (as per the EEF's evidence rating with other changes within schools.
nj system). It is also preferable to a complete lack of evidence.
U*, » Matched difference in differences requires that the decision to participate in the
g * Matched difference in differences using data from the National Pupil evaluation is affected by arbitrary factors, such that it is possible to find
(03 Database are a leading possibility in this space. However, this design has matched comparison schools who have the same probability of having been

requirements of its own. treated (and, thus, the same expected outcomes) and requires time-series

outcomes data to be available before and after implementation.
« Useful in principle where costs of a randomised trial are too high

without further evidence of promise and a quasi-experimental evaluation
= would not produce credible estimates.
= ¢ Limited generalisability of findings.
[} » Elements of the approach to implementation and process evaluation of
g complex whole school interventions discussed in this document may be| ¢ Only useful for indications of evidence of promise or to understand
8_ useful in such evaluation work. individual experiences of a complex whole school intervention.
>
ué » Development of a clear logic model and systematic testing of elements| « Preferred as a complimentary method alongside evaluation methods that are
o throughout this process is even more important in non-experimental designed to produce unbiased estimates of causal impact.
z evaluation, since it will be our only source of evidence of promise (i.e.

since there are not quantitative causal impact estimates)-the basis for

v deciding whether to invest in a randomised trial despite the costs.




2.2  Evaluation protocols for complex whole-school interventions: multi-stage
protocols

Key Message 2: Multi-stage evaluation protocols
One solution to the problem of not knowing the mechanisms and channels through which a CWSI might
work in advance is to use multi-stage evaluation protocols.

2.1.1 The problem

The use of pre-registered protocols for evaluations in education is, as in other fields, an
increasingly recognised part of conducting rigorous research. Although analysis not
specified in a protocol is not strictly prohibited by this process, it is treated as exploratory
only. Importantly, findings emerging from exploratory analysis should not be treated as
though they were the intended goal of an evaluation, and should ideally be verified using a
separate evaluation in which these analyses are pre-specified and confirmatory. As such,
it is generally recommended to capture and confirm the subgroups and theories in
advance of commencing delivery and even randomisation (Humphrey et al., 2016a, p. 6).

The purpose and practice of protocols

Protocols document in some detail the process of an evaluationd from recruitment, through to the
implementation of an intervention, to its monitoring processes, data collection, and ultimately its
analysis.

Pre-registering an analytical strategy at the beginning of an evaluation, as well as having analysis and
evaluat i on conducted by an independent third party
pat hsd, whereby anal yt i c aliscdlested, and so nas beaxhosen haseld ann
which strategy confirms the researcherds hypoth

The EEF requires evaluators to publish a protocol before starting an evaluation, and a Statistical
Analysis Plan within three months of the evaluation starting. These can be updated as the evaluation
progresses, and any updates are published on the project page of the EEF website.

However, in the case of CWSiIs, this purist method is unlikely to be practical. Conducting a
second, perhaps five-year-long, study to confirm a finding from exploratory analysis would
mean waiting perhaps 12 years from a study being initially commissioned to being able to
talk confidently about its findings. As noted in our definition of CWSIs, emergence is an
important aspect of complex interventions, which, Rogers (2008) argues, implies that
Gpecific outcomes, and the means to achieve them, emerge during implementation of an
intervention6(p. 39). In this setting, this implies that it will be difficult to predict in advance
which (if any) sub-groups, or outcomes, are likely to be particularly influenced by the
intervention. Although for some interventions we might expect the effects to be particularly
pronounced for maths or for English results, or for students from less affluent families, the
interactions between a CWSI and its environment are likely to be more nuanced.

Example of problems with a single-stage evaluation protocol for a CWSI

Leadership interventions, for example, are likely to be affected by the personal characteristics of the
headteacherinvolved, and t hat rlatorships aith pagticutarsteachers. Where the
headteacher is a maths teacher, for example, one might imagine an intervention having a more positive
effect on maths grades than English grades, and vice-versa if an English teacher. Although this is both
plausi ble and testable (by conducting a subgrou
own subject), it may be difficult to predict this relationship beforehand.

At the very least, the number of hypotheses for the mechanism through which a CWSI
works which are plausible ex ante is likely to be large. Pre-specifying many outcome
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measures or subgroups might be less problematic than deciding on them after the fact, but

it is far from ideal. It would require potentially drastic corrections for multiple comparisons,
such as those suggested by Listetal. (2016), reducing the studyods
requiring far larger sample sizes to detect a given effect.

2.2.1 Multi-stage evaluation protocols

We suggest the use of multi-stage evaluation protocols to help alleviate this problem in the
context of CWSIs while, importantly, preserving the principle of making analytical
decisions before interacting with the data. These principles may be applied to RCTs (at
both efficacy and effectiveness stages) and QED evaluations. They do not solve all the
flexibility and design issues commonly raised by critics of such impact evaluation models,
but can go some way to address concerns while preserving features of the design vital to
its credibility.

Under this model, the following process would be adopted:

1 An evaluation protocold including description of the primary, full sample analysisd
is written and published as usual in advance of the evaluation launch. In line with
good evaluation practice, the primary analysis should not be altered once it has
been agreed. As such, this protocol remains the main document relating to the
evaluation. However, it should state at its conclusion that a second-stage
evaluation protocol will be published later, ideally giving a date.

1 Atthe end of the experimental period, the implementation and process evaluation
(IPE; further discussion in Section 5) should be conducted and analysed i certainly
before impact analysis is conducted and, ideally, before the quantitative data for
this analysis are even available to evaluators. If designed and conducted well, the
IPE should provide insight into the mechanisms and channels through which the
intervention is working in a way that was not possible before the evaluation.

1 The findings from the IPE are then used to form hypotheses testable using the
guantitative data for impact analysis. This should be written up and published as
the second-stage protocol. This can also reflect any changes to the evaluation that
occurred due to its duration or complexity.

Figure 4.4 outlines the ongoing reflection and evaluation required in preparation for writing
the second protocol, which should:
 start with the logic model* outlined at the evaluation design stage;
1 draw on emerging findings from the IPE to provide evidence for, or contradict, the
logic model outlined at the design stage to refine the approach; and
1 work chronologically through the logic model, assessingd
o the core components and active ingredients,
o the moderators, and
o the mediators.

Some elements, such as how well the intervention is implemented, will be assessed
throughout the process.

! To be consistent with the approach taken by Humphrey et al. (2013) we use the terms logic model and
theory of change interchangeably, although we are aware of some differences in the literature, but generally
use the term logic model for consistency.

11
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Figure 2.2: Model for developing multi-stage evaluation protocol-based evaluation
of a complex whole-school intervention

Outline multi-stage evaluation protocol process

Actions Outcomes

« theorise and define logic model (core
components, moderators, mediators and
outcomes);

« baseline survey of moderators.

« finalise intervention design and draft stage 1 of
multi-stage evaluation protocol;
« reporting of survey of baseline moderators.

Stage 1 IPE focuses on: §Stage 1 Outcomes include:
1. context (flag any moderators which may ~ :1. refined and updated logic model;
affect the intervention); 2. updated intervention outcomes (additional stages,
2. how core components (intervention : of multi-stage evaluation protocol);
activities) are interacting with participants :3. plans for subsequent qualitative or quantitative
and context (moderators); : data collection methods for Stage 2 based on
3. identifying additional intermediate findings and insights as necessary.
outcomes (mediators) not identified by :
logic model.

Stage 2 IPE focuses on: EStage 2 Outcomes include:

1. testing of revised logic model; 1. findings feed into intermediate reporting updating
capturing mediators; : impact evaluation team and EEF with any
3. monitoring of implementation fidelity (as  : insights which may affect the implementation of
intended?). : the intervention and evaluation;
:2. updated intervention outcomes (additional
stages of multi-stage evaluation protocol);
3. outline of how the qualitative/quantitative insights
: captured in Stage 1 and 2 can inform Stage 3.

I Stage 3 IPE focuses on: gStage 3 Outcomes include:

n

1. NO further updates to multi-stage evaluation

: protocol once outcomes are available;

analysis of quantitative and qualitative findings;
combine IPE findings with impact evaluation
findings to ensure insights from each inform the
other: qualitative insights can help to theorise

: reasons for a positive or negative result;

4 deliver report on evaluation outcomes (interim if
: follow up Stage 4 required).

1. further testing of revised logic model; :

2. changes in mediators to understand what :
activities (core components) are 'active
ingredients';

3. monitoring of implementation fidelity.

understand factors contributing to result. post-mortem report and incorporated into final
report.

Stage 4 Process Evaluation focuses on: §Stage 4 Outcomes include:
1. unexpected or detrimental result to 1 recommendations for future studies in a

12



Follow-up IPE (see Section 5.1.2)

As shown in Stage 4 of Figure 2.2, this ongoing reflection and refinement process can provide the basis
for commissioning a follow-up IPE in the event of an unexpected result from the impact evaluation,
although this is less likely to occur if multi-stage evaluation is adopted. This is discussed further in
Section 5.1.2.

We suggest organising reflection sessions at points throughout implementation (for
example every 6 months) where members of the evaluation team meet and reflect on
(using the logical flow outlined in Figure 2.3):
1 how theory (core components, mediators and moderators) is reflected in practice,
and where it is different; and
1 how the logic model was envisaged at design stage, and if and how it should be
updated to reflect changes observed as the evaluation proceeds.

Figure 2.3: Logical flow in a multi-stage protocol evaluation

Evaluation Delivery
team lead team lead

Initial trial protocol

Outline Identify sub (TP) and analysis | : coIIeI:tlithJa: fj:;a N Findings inform
intervention's logic groups based on (—p strategy (AS) [—» T —. gnd —»| second draft of TP
model logic model planned and : 9 and AS

written SRS

Intervention commences

The methods and approach outlined require a significant amount of work which will need
to be resourced appropriately. It is also essential to outline the importance of these
methods to schools in order that they understand the data @skéfrom the evaluation team.

We include an example outline of the first stage of a multi-stage evaluation protocol in
Appendix 2.
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3 Using randomised controlled trials to evaluate complex whole-school
interventions

In this section:
1 we assess the challenges of using RCTs for evaluating CWSiIs and, in light of this,
consider ways in which a standard RCT could or should be modified to suit CWSISs;
1 we describe the situations in which a standard, parallel RCTd either individually or
cluster randomisedd might be appropriate for evaluating a CWSI; and
1 we describe challenges to the validity of RCTs that are raised by using them to
evaluate CWSiIs, and describe mitigating actions.

3.1 RCT design

Key Message 3: Use parallel school-level cluster RCTs
Although they are not without their challenges, a parallel school-level cluster randomised controlled trial
(cRCT) is the most robust and practical way of evaluating the effect of CWSIs.

We outline the advantages and disadvantages of different designs in Table 3.1.
Individually randomised trials are fairly rare in education and are only suited to very simple
interventions where spillover between individual participants (also known as dnterferenced
or violation of the Stable Unit Treatment Value Assumption, SUTVA) is either impossible
or highly unlikely. In the case of CWSiIs, it is impossible to conduct randomisation at this
level: it is not practically feasible to randomise at a level lower than that at which the
intervention is to be delivered, and so a CWSI needs to be randomly assigned to entire
schools at a time.

Where individual randomisation is not possible, the most straightforward design is a
parallel cluster randomised controlled trial (cRCT). This has the advantage of preventing
spillovers between treated and control participants in the same school, and can be easier
to implement. There are, though, substantial consequences for statistical power:
compared to individually randomised trials: trials with a higher level of randomisation
require many more individual participants in order to achieve a robust estimate.

Table 3.1: Advantages and disadvantages of RCT designs applied to the evaluation
of CWSIs

Design Advantages Disadvantages
Individual 1 Can be well-powered with 1 Only suitable for simple
randomisation small numbers of interventions delivered to
participants. individuals where spillover
1 Analysis straightforward between these individuals is
and transparent. impossible. Therefore,
unsuited to evaluation of
CWSils.
Class-level cluster 1 Requires fewer participants | § Only suitable for
randomisation for equivalent power than interventions delivered to
school RCTs. classes with low risk of
1 School-level covariates are spillover between classes
balanced between and therefore unsuited to
treatment and control CWSis.
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Lower risk of school attrition
as all schools receive
treatment.

Requires larger numbers of
schools to achieve the
same level of statistical
power than is the case with
individual randomisation
designs.

School-level cluster
randomisation

Suited to an intervention
where the delivery unit is
the school.

Low risk of spillover
between treatment and
control schools.

Large number of schools
(and therefore pupils)
required for sufficient
power.

High risk of attrition of
control schools.

Stepped-wedge
design

Discourages attrition as all
schools are treated.

= =4

Analysis is more complex
Could only be rolled out in
steps of several years
(depending upon the length
of time expected to see
outcomes) due to the
whole-school nature of
implementation.

In some applications there
is a lack of concealment in
that schools or units that
know they will be denied
access to the intervention
for a period of time adjust
their behaviour in the
intervening period in
anticipation of programme
entry, thus biasing their
status with regard to control
conditions.

Cross-over design

Discourages attrition as all
schools are treated.
Suited for short, discrete
interventions.

Unsuited to the evaluation
of CWSiIs because these
cannot generally be
Gtoppedd
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Cluster Randomised Controlled Trials (cRCTS)
In a cRCT, groups (or clusters) of participants are assigned together, and at random, to either a control
condition or to one or more treatment groups.

In education, the two most common forms of clusters are the classroomdé which may be appropriate in
multi-form-entry primary schools, or in secondary schools where students are largely or entirely taught in
the same groupsd or the whole school.

In a cRCT, all schools have the same probability of being assigned to a given condition, and that
assignment is independent of the assignment of other schools. For all participants within a school,
however, the assignment of a given student predicts exactly the assignment of all other students in their
school.

Figure 3.1, below, runs through the process of a cRCT.

Figure 3.1: Process of a cluster randomised controlled trial
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3.2: Mitigating risks to RCT validity when evaluating complex whole-school
interventions

Attrition, of pupils or schools, is a potential risk to the validity of all evaluations. This is
discussed in existing EEF guidance. However, the risks may be particularly acute in the
case of CWSiIs because of:
1 the increased length of evaluations; and
1 the all-encompassing, and hence burdensome, nature of whole-school
interventions.

This discussion focuses on the issue of school-level attrition based on the E E F éxssting
guidance (Education Endowment Foundation, 2013), experience with previous RCTs, and
the particularly large implications for validity and statistical power. Nevertheless, it is
important to consider issues of differential pupil attrition and potential crossover using
existing guidance.

3.2.1 Considering the appropriate trial length

Key Message 4: Ensure evaluation is long enough to capture effects

To capture the full effect of an intervention, evaluations of CWSIs are likely to be longer than most of the
evaluations currently funded by the EEF. However, they must not be allowed to become longer than
necessary.

Key Message 5: Consider implications of trial length for statistical power
Longer trials are likely to be associated with higher rates of attrition and non-compliance. The length of the
evaluation should be taken into consideration when estimating statistical power.

It is a feature of CWSIs that they may take longer to ded indthan simple interventions.
However, a longer trial to capture thisd for example a five-year-long trial (which would
allow students who began a secondary school at the start of the trial to complete their
GCSESs)0d is more likely to suffer from substantial attrition and non-compliance. If an effect
takes time to build, but the available sample gradually shrinks, there is a trade-off between
treatment effects on the treated and the sample available to analyse. In the case of CWSiIs,
the former is likely to need to take primacy.

As such, evaluations of CWSIs are likely to be among the longest evaluations funded by
the EEF. We envisage evaluations that could approach, or even exceed, five years in
duration from setup to outcome measurement. As noted in Section 2, this is a key reason
for the consideration of QED evaluations, rather than RCTs, because of the difficulty in
maintaining a control group over this extended period.

Nevertheless, it is important to prevent this from going beyond what is necessary. Even if
a QED impact evaluation is adopted, longer evaluations increase risk because of the
increasing risk of non-compliance by treated schools the longer the evaluation goes on.

3.2.2 Attrition from an intervention

Key Message 6: Adopt measures to increase retention
Measures discussed in Section 3.2.2 should be considered to increase retention of schools.

Key Message 7: Investigate attrition as part of the IPE
The IPE (discussed further in Section 5) should explore why pupils/teachers/schools drop out and whether
this was related to the intervention.
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Attrition from an intervention can occur either before the trial or at any point during it. If it is
not accompanied by attrition from data collection, it does not directly threaten the internal
validity of the trial but does make it less likely that we will observe a significant treatment
effect.

Before the intervention delivery starts, attrition is most likely to occur because schools lose
interest. This is a particular risk if long lead-in times are required for recruitment and set-up.
Losing schools during this period clearly poses issues for the project (including for
statistical power and external validity) but, if it occurs prior to randomisation, does not
directly pose a risk to the trial 0spraductiveyr n al
to ensure schools are fully committed to the project and aware of the requirements of the
evaluation can help to reduce the risk of attrition once the intervention delivery begins.

This is particularly important in the case of CWSIs, given the particularly large commitment
required to participate fully.

Throughout the trial, schools may cease the treatment due to a loss of enthusiasm among
staff, key members of staff supporting an intervention leaving, or new teachers arriving
and not being trained. Attrition from treatment might be avoided by using process
monitoring data in real time, or close to real time, to determine which schools are dropping
off from treatment. Specifically, if there are materials that need to be accessed regularly
for treatment, then project teams can monitor which schools are, or are not, logging onto
the resource website, and proactively reach out to the latter to offer support or refresher
training courses.

We recommend considering the following measures to increase retention:

9 allow longer lead-in times for on-boarding schools, perhaps as much as six to nine
months before trial launch;

1 plan a recruitment, communication, and engagement strategy to mitigate the risk of
long lead times (see below); and

9 if possible, build in real-time monitoring of process data to allow targeted support of at-
risk schools.

Given the challenge that attrition may well still pose, we also recommend investigating it
as part of an IPE. Although finding out why does not help us correct for attrition during the
trial, it can help us interpret and understand outcomes. This will help evaluators
understand potential unintended effects of the intervention, and may help improve the
intervention if rolled-out further.

3.2.3 Attrition from data collection

Schools dropping out from data collection directly threatens the internal validity of the trial
since it undermines attempts to estimate a true intention-to-treat effect. This issue is
significantly reduced where administrative data is used as an outcome and this should be
considered as part of the design process. However, this will not be right for every
intervention. Ultimately, the other messages in this section, along with existing EEF
guidance, are likely to be the best ways to minimise this issue.

3.2.4 Recruitment, communication, and engagement

Key Message 8: Agree a combined recruitment, communication, and engagement strategy
Project and evaluation teams should agree and implement a combined recruitment, communication, and
engagement strategy during recruitment and into the period of implementation. This should include the
elements discussed in Section 3.2.4.
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Existing EEF guidance notes that a project communication plan may be useful. In the case
of CWSIs, we see a combined recruitment, communication, and engagement strategy as
vital to the successful completion of the evaluation. After theorising and designing the trial,
but before recruitment begins, the delivery and evaluation teams should develop this
jointly. It should include:

1 close collaboration between delivery and evaluation teams during the recruitment
process, but with clear areas of responsibility to avoid unnecessary duplication or
things o6falling between the gaps©6;

1 a clear explanation to schools of what will be involved in both the project and the
evaluation: CWSiIs are often time and resource intensive for schools to implement
and to co-operate with evaluators; and

1 aclear outline of the responsibilities of the schools, the delivery team, and the
evaluation team: duration and intensity of evaluation activities should be clearly
listed.

The costs, in terms of time and effort, associated with evaluation should not be

underestimated. Schools should be aware when, and in what way, the evaluation team

needs access. Especially wheret he del i very team routinely i myg
schools, they may not be aware of the additional responsibilities that come with careful

evaluation.

Having a member of the evaluation team present during discussions with schools will:

1 facilitate a clear and transparent agreement between schools and the project team;

1 allow the research team to identify schools that will be good implementation partners;
and

1 allow the evaluation team to become familiar with the specific contexts of participating
sites: this will help guide their thinking about how, when, and where to conduct the IPE.

As noted above, communication is essential to reduce attrition and helps evaluators
sustain a longer lead time prior to the launch. Once the evaluation is underway, it may be
helpful to provide each participating school with a single, named point of contact for all
gueries about the project (whether intervention or evaluation) to help develop a strong
relationship. This person would then direct queries to the appropriate person on the
evaluation or project team for action.

In summary, an effective recruitment, communication, and engagement strategy for

evaluating CWSIs includes:

1 assigning one contact person to each school to develop the relationship;

1 having one line of communication between the delivery and evaluation teams,
arranged as part of the communication strategy; and

1 communicating timelines to schools at recruitment stage, being clear about what is
expected and what schools can expect in return.

3.2.5 Recruitment and school readiness

Key Message 9: Assess school readiness to participate during recruitment
Use the checklist in Appendix 4 to ensure school readiness to participate in the intervention and
evaluation.

In an ideal world, we would like to recruit a random sample of schools to participate in
evaluations. However, in reality, it is important to narrow this to schools with a high
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probability of completing the intended intervention. As such, when engaging with potential
participants, it is helpful to chart their organisational readiness to implement a CWSI.

Ultimately, implementation depends on the receptivity of participating schools. Although it

is difficultto assessas chool 6s | i kel i hanotrveation withmhygh felefitg nt | n g
before launching the trial, it is important to be mindful of the factors that are relevant to the
intervention delivery system.

In initial conversations with schools, determining whether the senior management and
teachers have a shared vision and agree on the value and purpose of the intervention, is
instructive. Furthermore, cultural norms regarding change will likely determine whether the
intervention succeeds. When the organisation is open to change in a broad sense, and its
staff is willing to try new approaches, a new intervention is more likely to be perceived as
acceptable and to be integrated into praxis.

A checkilist to assess school readiness to participate in evaluations of CWSiIs is included in

Appendix 4. Schools should meet most, if not all, of the criteria to be considered ready to
participate in the evaluation.
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4: Quasi-experimental impact evaluation for complex whole-school interventions

Although Section 3 argues that it is often possible to use cRCTs to estimate the impact of
CWSiIs, this will not always be the case (see Section 2). In cases where an RCT is
infeasible or undesirable, a well-designed quasi-experimental evaluation design (QED)
may be able to provide an impact estimate where one would otherwise simply not exist
(Petticrew et al., 2005), or give a more credible impact estimate than from an RCT with
implementation issues.

This section discusses important considerations for conducting a QED impact evaluation
of CWSIs, including:

1 considerations when planning a QED impact evaluation;

i discussion and exposition of one particular method of QED impact evaluation
(matched difference in differences) that we argue is likely to be particularly useful in
the context in which EEF might fund evaluations of CWSiIs; and

1 additional requirements for analysis and reporting of a QED impact evaluation.

4.1 Planning quasi-experimental evaluations

4.1.1 Pre-planned vs. natural QED impact evaluation

Key Message 10: Conduct only pre-planned QED impact evaluation
Where it pursues a quasi-experimental approach to evaluation, the EEF should concentrate on planned

eval uati ons, rather than 6natural 6 experi ment s.
unlikely to produce credible estimates of impact.

There is a well-developed literature on estimating the impact of a policy change or
intervention through QEDSs, often making use of datural experimentsd rather than pre-
planned evaluations of the type that the EEF is familiar with (Craig et al., 2012). This
chapter discusses QEDs and how to design evaluations that make best use of these
methods to provide robust estimates of impact.

Where these approaches are opportunistically applied to observational data (datural
experimentsq it is sometimes questionable whether the assumptions needed for the QED
to produce unbiased causal estimates are justified. However, this does not mean that the
principles underlying the methods themselves are fundamentally problematic. If planned
and carefully applied in cases where relevant assumptions are justified, it is possible to
provide credible impact estimates.

2 There are differences in the literature about what is generally meant by the term datural experimentd
(Craig et al., 2012). Here we have in mind evaluations using pre-existing observational data in which

the analyst identifies and exploits natural sources of variation to estimate causal impact (Petticrew et al.,
2005, p. 752).
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4.1.2 Intention-to-treat analysis in quasi-experimental evaluation

Key Message 11: Always use intention-to-treat analysis

Analysis of QEDs should be carried out on an intention-to-treat (ITT) basis to maximise comparability with
this approach for RCTs.

Key Message 12: | dent i f yrandgmiasati ond dat e

To ensure there is clear identification of the analysis sample, the evaluation and project teams should
agree ar admduamiisati ond dat e at wditiea schooldiefinalisednp| e o f

All EEF evaluations are currently designed to recover intention-to-treat (ITT) effects
because the sample is determined at the start of the evaluation at randomisation. It is
important to consider what such an estimator looks like in a quasi-experimental evaluation.
The most basic requirement remains to find comparators, and estimate results, using all
schools who begin the intervention, notd
1 all schools who express interest but are not fully signed up (who would drop out
before randomisation in an RCT); or
1 only schools who fully complete the intervention (since this would only be an on-
treatment analysis).

To this end, we suggest that in QEDs the evaluation and project teams agree in advance a
cut-off date analogous to the randomisation date in an RCT. This could be thought of as
the @uasi-randomisation6 date. All schools and only schools who have completed all
necessary pre-intervention steps by this date should be used as the basis for the
evaluator® construction of a comparison group (i.e. completion of pre-intervention steps by
the quasi-randomisation date should be treated as both a necessary and sufficient
condition for inclusion in the treatment group).

In the case of an RCT, randomisation provides the basis for assuming that control group
drop-out, had they been treated, would have been similar to that seen in the treatment
group, making this a valid comparison. In the same way, when constructing a comparison
group for all schools that we intended to treat (not just those that were actually treated), we
are appealing to the identifying assumptions of the chosen QED to justify the implicit
assumption that we would have seen a similar level of treatment drop-out from our
comparison group. The plausibility of this assumption is likely to be similar to that of the
QED approach more generally.

4.2 Approaches to quasi-experimental evaluation

Key Message 13: Consider matched difference in differences

We recommend that the EEF considers the use of a matched difference in differences design for future
projects where RCTs are not feasible. It will not be suitable for all projects and nor is it the only possibility.
The decision should be taken in conjunction with project and evaluation teams.

This section primarily focuses on one approach to QED impact evaluation: matched
difference in differences. This is not because there are not others approaches that may be
useable to evaluate certain CWSIs of interest to the EEF. However, we maintain this focus
because we think this will often be an applicable and robust approach in this context.
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4.2.1 Matching methods

Key Message 14: Selecting a preferred matching approach
We do not advocate one specific approach to matching but rather transparency about the approach used
and ample robustness checking of that approach (see below).

Key Message 15: Robustness check the preferred matching approach

Evaluators should test the robustness of their findings to making different decisions about the matching
approach. We suggest at least five robustness checks should be pre-specified at the design stage and the
results reported in the evaluation report. We should not have much confidence in findings that are fragile
and strongly dependent on the specific method used.

Key Message 16: Use a principled approach to selecting matching variables
Use the principles identified in Box 4.1 to select variables for inclusion in the matching model. It is
especially important to ensure that matching variables could not have been affected by the treatment itself.

Key Message 17: Explore and, if necessary, impose common support
Failure of common support undermines the comparability between treatment and matched comparison
samples. It should be explored and, if necessary, imposed as part of analysis.

One approach to QED impact evaluation is the use of matching methods. Rather than
comparing individuals with all untreated individuals, matching restricts with whom
individuals in the treatment group are compared.

This can be done in various ways (see below), but the aim is always to end up comparing
treated schools with untreated schools that were, nevertheless, just as likely to have
received the treatment. The intuition is that once we are comparing treated schools with
untreated matched comparator schools that were equally likely to receive the intervention,
these two groups of schools will have the same expected outcomes in the absence of
treatment and, as such, any difference in their outcomes after the intervention has
occurred is attributable to the treatment.

The strong assumption that is implied is that schools who are matched do genuinely have
the same probability of ending up in the treatment group. In other words, a treated school
and the school(s) with which it is matched would be expected to have the same outcomes
in the absence of the treatment. Since we can only match on observed characteristics, the
risk is that unobserved or unobservable differences could undermine this assumption.

Approaches to matching

There are many options available for matching schools in treatment and comparison
groups. These range from relatively simple to more complex approaches, many of which
can also be combined (for example, mearest neighbouréwith @aliperd. Five commonly
used approaches are discussed in Table 4.1.

Table 4.1: Approaches to constructing a matched comparison group

Matching Description Notes
approach

Nearest neighbour | Each treated school (or individual) |  Can be carried out @vith
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is matched with one school (or
individual) in the comparison
sampling frame whose propensity
score is most similar.

replacementd where an
untreated school can be
used as the comparator
for more than one treated
school, or dvithout
replacementdwhere once
a school has been
selected as a comparator
it is no longer available to
be selected.

1:1 matching is described
here, but a larger number
of matched untreated
schools can be chosen
per treated school.

Radius/Caliper

Treated schools (or individuals)
are compared with an average of
all schools (or individuals) in the
comparison group whose
propensity score is within a certain
distance either side of the treated
school 6s propens

The choice of the width
of caliper involves a
trade-off between bias (a
narrower caliper limiting
bias but potentially
reducing the number of
matches) and precision
(a wider caliper interval
that raises the possibility
of bias but increases the
number of potential
matches).

Commonly combined
with nearest neighbour to
ensure that the nearest
neighbour is only
selected if it is not too
different from the treated
school.

Kernel Treated schools (or individuals) Weighting is determined
are compared with a weighted by different kernel
average of all schools (or functions e.g.
individuals) in the comparison Epaneknikov.
group; weights depend upon how
different the two propensity scores
are.

Exact Each treated school (or individual) Often used for only a

is matched with comparison
schools (or individuals) which
precisely share all the
characteristics on which matching
IS based.

small number of very
important characteristics
and combined with other
matching methods.
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Coarsened exact | Allows the analyst specifically to 9 A variant of exact
set a tolerance around exact matching.
matches of certain characteristics
(particularly important with
continuous variables where truly
exact matches are unlikely)
allowing ex-ante specification of
balance rather than ex-post
testing.

We are reluctant to recommend any particular method since this depends on the nature of
the evaluation. No one method will perform best in all circumstances. For this reason, we
recommend that evaluators should test the robustness of their findings to making different
decisions about the matching approach.

We suggest that a minimum of five robustness checks of alternative matching
specifications should be conducted. This is just a rule of thumb based on the number of
alternative specifications observed in previous trials in this field (for example, Allen and
Allnutt, 2013, report seven; Alcott, 2017, only reports three) and should be driven by
sensible alternatives that could have been chosen when choosing the preferred approach.
Alterations to the approach might include:

1 a different approach to matching entirely (for example, kernel rather than coarsened
exact);
changes to the number of nearest neighbours selected;
changes to the width of the caliper;
changes to the type of kernel used; and
changes to the tolerance in coarsened exact matching.

= =4 -8 -9

Box 4.1: Principles for the selection of matching variables

i1 Variables used for matching should be ones than cannot have been affected by the intervention
itself (Bryson et al., 2002, p. 35). Although this does not entirely rule out using variables
collected after the intervention begins (since W
characteristics), in general we recommend the use of variables that are based on data collected
before the intervention begins and, ideally, before schools are even approached about
participation.

1 Following previous evaluations in this context, we suggest considering matching on the basis of
proportions of pupils in the following categoriesd those eligible for pupil premium, with special
educational needs, having English as an additional language (EAL), of White British ethnic
background, or femaled other characteristics might include the average performance of pupils in
national examinations (ideally at intake and outflow), school type, and region.

1 Ideally, the variables used for matching should be guided by theory and previous evidence, i.e.
what do we know that leads us to think that certain schools are likely to want to participate in
evaluations of this type? We have provided some suggestions above but it may be productive to
commission further work that explores the characteristics of schools (including their
composition) in previous EEF evaluations in several broad categories. Such work should
consider the issue of overfitting and consider techniques such as machine learning to provide a
robust set of predictors of treatment and outcomes. Wong et al. (2017) suggest piloting an
evaluation specifically for the purpose of determining important factors that predict participation
and outcomes.

1 A small number of exact matching criteria may be warranted if there are reasons to be
concerned about effects that would differ significantly across types of school, such as
academies vs. maintained schools, single sex vs. coeducational schools. In a similar vein,
matching within region may be important (Wong et al., 2017) to achieve good balance on
ethnicity and EAL composition (Allen and Allnutt, 2013, p. 12).

I Matching on pre-intervention trends in results may help to capture changes taking place at the
school that might otherwise undermine the common trends assumption (Allen and Allnutt, 2013,
p. 13; Cook, Shadish and Wong, 2008). This might also help to deal with issues of differential
school motivation, otherwise incredibly difficult to capture as part of a matching approach, with
pre-intervention trends in results acting as a proxy for school motivation.




Selecting variables on which to match

Previous evaluations have explicitly applied matching approaches to the NPD (specifically
matched difference in differences, see further details below) to estimate, for example, the
impact of Teach First (Allen and Allnutt, 2013), the provision of free school meals for all
pupils (Kitchen et al., 2013), and a school building programme on academic outcomes
(Thomson, 2016). Although the variables themselves differ, we use these previous studies
and other sources of guidance (such as Bryson et al., 2002; Caliendo and Kopeinig, 2008)
to develop a list of key principles regarding the selection of matching variables.

Common support

An important issue when estimating impact using a matching approach is exploring the
extent to which there is overlap between the treatment and comparison groups in terms of
the propensity to be selected for the intervention. This is known as @ommon supportd
Failure of common support undermines the comparability of the matched comparison
group that is assembled.

To illustrate the issue, consider the case of simple dmearest neighbourdpropensity score
matching with replacement. If this were to be conducted without considering common
support, and there are large numbers of treated schools that have higher propensity
scores than the untreated school with the highest propensity score, they would all,
nevertheless, be matched against that one untreated school with the highest propensity
score, no matter how much more likely to receive the treatment they were themselves.

This will be far less of a problem when individuals in the treatment and comparison groups
have similar distributions of propensity scores. However, where it does occur, it is common
practice to impose common support by dropping treated observations with a higher
propensity score greater than the highest propensity score of untreated observations and
dropping untreated observations with a smaller propensity score than the lowest
propensity score of treated observations. We then estimate impacts concentrating on the
sub-sample where we have seemingly comparable treatment and comparison schools.

When matching approaches produce credible estimates

Matching methods are most likely to be effective where untreated schools could easily
have been treated. This is most likely where decisions to participate in the programme are
in some way arbitrary, for example being based on proximity to where a project team has
available trainers. A checklist to assess the plausibility of producing credible estimates
using this approach is provided in Appendix 5. In general, all criteria should be met to
support use of this method.
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Matching approaches are more likely to be effective when evaluating programmes where:

1. informati onal constraints mean a | arge n
intervention. The less well-known a programme, the more likely our untreated comparator
schools would have signed up if they had heard of it and, thus, be better comparators; and

2. there are a number of potentially interchangeable programmes and we want to consider
their relative effectiveness, while the pur chase deci sion i sn
characteristics of the school so can be considered as good as random for the purposes of
evaluation (e.g. Read Write Inc.).

By contrast, they are much less likely to be considered credible:

1. when evaluating well-known programmes promoted by high-profile organisations, since
these may have already been considered (e.g. PiXL Club); or
2. where taking part has major effects on the organisation of the school and, thus, is much too

important a decision to be considered random (e.g. School Direct; Teach First).

4.2.2 Difference in differences

Another approach is the use of d@ifference in differencesg essentially comparing trends in
treated school s 6sugh¢&rendsanr umeeated schools. While difference in
differences evaluations can make use of individual-level data, the intuition is clearer at the
school-level.

To understand this method, it is helpful to consider a simpler version, known as the
mefore-after approach. In this approach, we si mply use treated

as our comparator: our estimate of the treatment effect is the difference between their
performance before and after its introduction. This makes the strong assumption that any
change i n a s c bedbetieérsthe periodfbeforarem mtervention started and
the period afterwards (beyond that we might expect from random variation) is caused by
the intervention. However, we might well think that this is too strong an assumption. For
example, changesinschool sé performance might | ust

The robustness of this method is enhanced by combining it with a comparison group; this
is known as a difference in differences approach. Rather than just using the change in
treated schoolséperformance, we compare the change in treated schools 6 per f
with the change in untreated schools6 p e r f ocoventhersame period.

When difference in differences produces credible estimates

Comparing the assumptions behind difference is differences and matching methods is
instructive. A key advantage of the former is that it does not rely on the assumption that all
the differences between treated and comparison schools (or individuals) are explained by
the observable characteristics that we have available to us. Instead, we can rely to some
extent on unobservable differences between these two groups being absorbed by the
process of focusing on differential trends over time rather than outcomes directly.

It is, therefore, important that such interventions do not coincide with other school
initiatives or changes with the potential to produce similar effects, for example the
appointment of a new headteacher. A checklist to assess the plausibility of producing
credible estimates using this approach is provided in Appendix 5. In general, all criteria
should be met to support use of this method.
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Difference in differences is more likely to be effective when evaluating interventions where:

1. there is a defined group of untreated schools that we would expect to be experiencing
similar trends in our outcome of interest across the period of analysis; and
2. treated and comparison schools are similar in terms of observable characteristics, since this

is likely to be associated with common trends in outcome variables.

By contrast, they are much less likely to be considered a credible approach when:

1. implementation is typically contemporaneous with other changes occurring in the school,
since the impact estimate will pick these up as part of the treatment effect; or
2. there is reason to believe that trends in outcomes between treatment and comparison

schools are diverging for reasons unrelated to the treatment.

4.2.3 Matched difference in differences

Matching and difference in differences approaches may be combined to leverage
advantages from each (Stuart et al., 2014). This has previously been used in educational
settings, for example to estimate the impact of employment while in school on educational
outcomes (Buscha, Maurel, Page and Speckesser, 2012).

It is less demanding than simple matching because it is only trends that need to be the
same between the treatment schools and the matched comparison schools, rather than
levels. Likely for this reason, there is evidence that it performs better than simple matching
approaches at replicating experimental results (Smith and Todd, 2005).

The basic idea of this hybrid approach is to:

1 use the process of matching to select a comparison group of schools that is more
likely (as noted above) to have the same trends in outcome variables as our
treatment group, then

1 apply the difference in differences approach to this panel of schools.

More complex hybrids are also possible, for example matching at both school and
individual level so that we only compare the difference in performance between matched
individuals in treatment and comparison schools after implementation with the difference in
performance between matched individuals in treatment and comparison schools before
intervention.

The National Pupil Database (NPD) is well suited to use in matched difference in
differences evaluations, even though it may not be particularly suitable for either approach
in isolation:
1 Simply comparing the trends in treated schools to all other schools is still likely to
suffer from bias due to the presence of schools with highly different characteristics.
1 In addition, administrative data typically lacks rich enough background variables to
conduct matching in isolation.

However, the large dataset means that we have a large pool of potential comparison
schools and sufficient school-level characteristics to identify matched schools that are
likely to experience common trends in our outcome of interest.

When matched difference in differences produces credible estimates
To produce credible impact estimates, matched difference in differences requires some of
the assumptions from each of its elements (matching and difference in differences) but
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these are able to rely on one another. For example, we noted above that difference in
differences is likely to be more plausible when the treatment and comparison groups are
similar in terms of observable characteristics: matching helps to ensure that this is the

case. Likewise, matchingbenef i ts from being able to wus

to deal with unobserved differences.

A checklist to assess the plausibility of producing credible estimates using this approach is
provided in Appendix 5.

Matched difference in differences is more likely to be effective when evaluating interventions where:

1. informational constraints mean a | arge number of
intervention. The less well-known a programme, the more likely our untreated comparator
schools would have signed up if they had heard of it and, thus, be better comparators.

By contrast, they are much less likely to be considered a credible approach when evaluating
interventions where:

1. implementation is typically contemporaneous with other changes occurring in the school,
since the impact estimate will pick these up as part of the treatment effect; or
2. there is reason to believe that trends in outcomes between treatment and comparison

schools are diverging for reasons unrelated to the treatment.

4.2.4 Other QEDs

We have not discussed here the many other QEDs that existd such as Synthetic Control
methods and Regression Discontinuity Designs (RDDs)d but this does not mean that their
use will never be appropriate. Evaluators should still be able to advocate for their use if
they seem appropriate for a particular setting, however we judge that they are less likely to
be generally applicable to the evaluation of CWSIs than the approaches we have
advocated.

4.3 Implementation, analysis, and reporting

Key Message 18: Match blind to outcomes

Matching should be carried out blind to outcomes. Best practice would be to carry out matching at a
roughly analogous time to when randomisation would be carried out in an RCT to ensure that this is the
case.

Key Message 19: Maximise transparency of matching process
The matching process should be made as transparent as possible to ensure the credibility of findings and
allow for replication. Recommended reporting requirements are outlined in Section 4.3.

There are some important differences in implementation, analysis, and reporting in QEDSs.
We describe these here. We also include an outline Statistical Analysis Plan (SAP) for our
recommended approach of a matched difference in differences evaluation, in Appendix 3.

4.3.1 Timing and transparency of matching process

An important question that does not arise in RCTs concerns at what point, and under what
conditions, matching should be carried out. It is important that matching should be carried
out:

1 blind to outcome variables; and
1 ideally, at an analogous point in the process to randomisation (that is, ahead of
implementation).
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The impact estimates from matching analysis are more dependent on decisions made by
the analyst than is the case for randomisation (meaning it is easier to make changes to the
specification inadvertently or deliberately that affect the likelihood of finding a positive
outcome). As such, it is particularly important that there is no potential for it to be claimed
that the process has been manipulated to increase or reduce the impact estimates.

The matched sample chosen should be reported to the EEF (but not published) and full
details of the approach adopted reported in a SAP (see Appendix 3).

4.3.2 Statistical inference in difference in differences

Key Message 20: Use appropriate statistical inference with difference in differences
Statistical inference in difference in differences analysis should be conducted in line with the principles
highlighted by Brewer, Crossley and Joyce (2013).

Difference in differences has its critics, such as Bertrand, Duflo and Mullainathan (2004),
who note that, compared to randomised designs, there is a risk that it might lead us to
estimate seemingly statistically significant effects where none are present. This stems from
serial correlation within clusters.

However, others have demonstrated that this risk is significantly reduced when appropriate
statistical inference is used (Brewer, Crossley and Joyce, 2013). The use of appropriate
statistical inference is, therefore, important. Brewer et al. highlight the importance of
accounting for serial correlation. In many cases this can be achieved by calculating
cluster-robust standard errors across time. Where there are a relatively small number of
clusters (below roughly 42) alternative procedures based on cluster bootstrapping may
give more reliable inference.

Dependingon o n e 0 s of the murpose of matching (Ho et al., 2007), it is often also seen
as adding complexity to statistical inference. In the past, a common way around this was to
use bootstrapping techniques, however this approach may not be valid with all approaches
to matching (Abadie and Imbens, 2008). Adjustments for simple nearest neighbour
matching are currently only available for limited settings (Abadie and Imbens, 2011). As
such, the potential implications for confidence in our estimates of the approach to
statistical inference taken by the evaluator should be reported.

4.3.3 Balancing checks on observables

Key Message 21: Conduct balancing checks
Balancing checks on observables, as currently reported for RCTs, should also reported in this setting. This
should be done for, at a minimum, all characteristics on which schools have been matched.

In RCTs, it is common practice to check the balance of observable characteristics between
the treatment and control groups, both after randomisation and of the final analysis sample.
This is even more important in the context of QEDs where lack of balance is more likely to
occur. At minimum, balance of all characteristics included in the matching model should be
checked. Despite the difference in differences element of the design, our confidence in the
results of the evaluation should be considerably reduced if we have not achieved strong
balance on observables.
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This may be helpfully done using standardised differences rather than significance testing
of differences (Imbens and Rubin, 2015, ch. 14) especially in this setting of using NPD
data where large sample sizes may give us the sense that a small difference in
characteristics is, nevertheless, statistically significant. Our confidence in studies where
there are absolute standardised differences greater than 0.05 in important observable
characteristics should be significantly reduced. This adopts the same definition and
threshold as that for randomised experiments.

Nevertheless, we should remain mindful of the fact that there may still be imbalance on
unobserved or unobservable characteristics that could be important for predicting
participation in the intervention and our outcomes of interest, the identifying assumption
matching (unconfoundednessq requires to produce an unbiased estimate of the treatment
effect.

4.3.4 Analysis of common trends

Key Message 22: Analyse and report pre-treatment common trends

When using difference in differences, analysis of pre-treatment common trends in the outcome variable
between the treated group and the matched sample should be reported. This should include both placebo
tests of pre-treatment impact and graphical plots of pre-treatment trends in outcome variables among
treatment and comparison groups.

As described above, the fundamental idea behind the difference in differences approach is

to compare the change in schoolsé performance
change experienced by other schools. The robustness of this method rests on the
assumption that the change in the schools where the programme was implemented would

have been the same as that seen in the comparison group schools, had the programme

not been operated there.

This is known as the @ommon trends6éassumption. Figure 4.1 provides an illustration of
outcome measures with common trends in pre-treatment outcome measures. Failure of
the assumption could result in over- or under-estimation of the effect of intervention.

Figure 4.1: lllustration of intuition underlying difference in difference evaluation
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The common trends assumption is less demanding than the assumption inherent in the
wefore and after6 approach, but nevertheless requires justification. It cannot be tested
directly because we do not know what would have happened to the treatment schools if
the intervention had not been implemented.

However, assembling several years of pre-intervention trends in the outcome variable in
treatment and comparison schools provides useful evidence on whether it is likely to be
justified and, hence, how much confidence we should have in our approach. This can be
done by:
1 graphical inspection of trends in the data among treatment and comparison groups;
and
1 more formally using ¢lacebodtests in which we estimate the dmpactéduring the pre-
treatment period: rejecting the null hypothesis of no impact in a placebo test should
significantly reduce our confidence in the actual impact estimate.

Of course, we should acknowledge that common trends in the pre-treatment period does
not guarantee that this would be maintained into the treatment period in the absence of the
treatment, as the identifying assumption of difference in differences requires to produce an
unbiased estimate of the treatment effect.

4.4  Second round recruitment

We touched above on the issue of differential school motivation and how matched
difference in differences may be able to address this to some extent, by allowing matching
on pre-trends. One way of identifying similarly-motivated schools would be to launch a
Afsecoodnd r e ¢ideatical toéhe firsh roundi at the end of the initial treatment
procedure, once the evaluation begins. This could either ask schools if they would, in
principle, like to participate in a future round of the evaluation. A positive response could
be used as a criterion for inclusion in the comparison group or could form a second round
of schools for intervention. This latter approach would prevent use of this as group for
long-term follow up, but would provide a comparison group that have followed through the
process from recruitment to starting implementation.

While this seems attractive, it still poses challenges. In particular, motivation is not a factor
that is constant over time. Just because our Gecond roundérecruits are motivated by the
intervention at the time of second recruitment does not mean that they were similarly
motivated at the time of the initial recruitment. This reduces our confidence in the
assumptions behind the evaluation method (for example, of balance on important
observables and unobservables in the case of simple matching and/or that there will be
common trends between the two groups in the case of difference in differences) that we
then go on to apply. The closer in time between the two rounds of recruitment the less
likely this would be to raise a concern, although this clearly limits the length of time over
which we would be estimating the impact of the intervention. Regardless, it remains
important to undertake appropriate tests and robustness checks for the method being
applied.
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5: Implementation and process evaluation (IPE) for evaluations of complex whole-
school interventions: moderators, mediators, and outcomes

In Sections 2 and 3, we highlighted experimental and quasi-experimental designs that can

be used to evaluate CWSiIs. This section outlines how evaluation of CWSIs should be

enhanced by being embedded within a multi-phase mixed methods IPE (including a

combination of additional quantitative and qualitative evaluation methods, incorporating

multiple data collection points) to help explore notjusté6 wh at ,twat ké@&hat wor ks
and f or(Bondll etald2012; Moore et al., 2015).

Much of this di scussion buil ds directly on th
Evaluation (IPE) by Humphrey et al. (2016a). Here we emphasis points that are particularly important or
relevant in the context of CWSis. In the case of CWSIs, a fully integrated mixed-methods approach to
evaluation is especially important, to the exte
IPE.

We posit a multi-phase mixed-methods approach to support evaluators to work within the
complex whole-school context, using qualitative data to refine RCT or QED
implementation or outcome measures. We identify three key elements that should be
addressed in an IPE: a clear focus on (1) core components, (2) moderators, and (3)
mediators. A fictional example of how these stages interact is outlined below in Figure 5.1.

Figure 5.1: Example logic model: reducing bullying in schools

Mediators

Core components (Intermediate outcomes)

(inputs)

Outcomes
Teacher trainini Improved trust
Resources 9 between Lower incidence of
e e »| teachers-pupils bullying
: P Attendance at Improved trust in
mentoring scheme mediation peers
Talk by police Ongoing horizontal Improved attendance

Mediation scheme . .
peer relationships

Moderators

Teacher quality Participants ~ Context
Gender Ofsted
Age Teacher quality
Attendance Pastoral
SEND . engagement
EAL > Barqers and
facilitators of
implementation

These elements are important to consider throughout the design and implementation
stages and should be integral to the evaluation (see Humphrey et al., 2016a, p. 3). For
CWSiIs, it would be useful to map out these three factors in conjunction with conducting a
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TIDieR framework (Humphrey et al., 2016b, p. 19). We consider these at design stage and
then provide suggestions to help measure these during implementation.

5.1 IPE design
5.1.1 Overall approach to IPE

Key Message 23: Conduct multi-phase mixed methods IPE
Use a multi-phase mixed methods IPE design to ensure findings are maximising the efficiency and

accuracy of the evaluation. The order of the quantitative and qualitative data collection and analysis should
be fully rationalised in the evaluation protocol.

Humphrey et al. (2016a, p. 8) state that the use of mixed methods in IPE should be
standard. We see no reason to diverge from this view for the evaluation of CWSiIs.
Building on this, Humphrey et al. (20164, p. 13) identify four mixed-methods designs that
may be useful frameworks for an EEF-funded IPE:

1 convergent parallel;

1 explanatory sequential;

1 exploratory sequential; and

1 multi-phase (also referred to as @mbeddedd.

We characterise each of these four approaches in Figure 5.2, highlighting the strengths

and limitations of each for the evaluation of CWSIs (Creswell, 2013). The order in which

the IPE collects and analyses both the qualitative and quantitative data will affect what can

be taken from the findings. As there is no 060
recommended that evaluators discuss the order in which they combine their data to ensure

it is most appropriate for understanding the CWSI.

Based on this assessment, we advocate the use of multi-phase approaches for the
evaluation of CWSIs. For similar reasons to our advocacy of using multi-stage protocols
(see Section 2), we recommend the use of this approach because:
1 of the importance of being able to use early findings from IPE to inform later
analysis as the evaluation continues; and
1 the likely length of evaluations of CWSIs allows the truly iterative process needed
for this approach across the duration of the evaluation.

5.1.2 Timing of IPE

Key Message 24: Consider commissioning a follow-up IPE
In some cases, there may be value to commissioning a follow-up IPE where there are unexpected results
from the impact evaluation, to help understand these findings.

Critiques have found that conducting IPE before the RCT outcomes can, if the result is
found to be surprising, be of little help (Munro and Bloor, 2010), especially if the qualitative
inquiry ran on the assumption of a positive effect. It is hoped that the multi-stage protocol
process (Section 2) will reduce the instance of wholly unexpected findings from impact
evaluation.

Nevertheless, this is still likely to occur in some instances, given the meed to anticipate the
results from the outcome evaluation6to make d@ecisions on the topical foci of the process
evaluation data collection6(Munro and Bloor, 2010, p. 709). Although, in general, knowing
the findings of the impact evaluation may bias findings from IPE, there may be a case for
commissioning follow-up IPE to understand findings more fully. It is important to invest in
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understanding why something did not work as expected in order to learn as much as
possible from the evaluation and inform future research and investment.

Figure 5.2: Mixed-methods designs for the evaluation of complex whole-school
interventions
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