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Executive summary
Study objective
The study objective was to develop an Implementation and Process Evaluation (IPE) quality measure and pilot it using
data coded in the Review of EEF Projects (Demack et al., 2021) from the 79 EEF trial reports that incorporated IPEs
and had been published up to January 2019.

The IPE quality measure
This first attempt to develop a measure of IPE quality in EEF trials draws on Tashakkori and Teddlie’s (2003) conceptual
framework for assessing the quality of mixed-methods studies, which incorporates the components of data quality
(validity or trustworthiness and reliability or dependability) and inference quality (that is, design quality—a combination
of methodological rigour and interpretative rigour). The IPE quality measure has been designed with five dimensions:
sufficiency of data sources, data collection methods, sampling, analysis, and conduct. Qualitative ‘high’, ‘medium’, and
‘low’ quality criteria have been developed for each dimension separately to capture data and inference quality. Rules for
combining the quality gradings on each dimension to create an overall grading of high, medium, or low quality for the
IPE were also developed.
The IPE quality measure has potential, with further refinement, for use either to support evaluators in IPE design and
reporting or as a quality assessment measure. Should the EEF wish to use the IPE quality measure for assessment
purposes, evaluators will require more precise guidance on reporting so a fair assessment can be made.
The IPE quality measure could be further developed by:
•

incorporating specific criteria related to the extent to which the IPE tested the theory of change and gathered
and analysed data to test—
o

the hypothesised causal mechanisms,

o

the quality of combining methods, and

o

the quality of integrating impact and IPE data and findings (a more recent focus in EEF guidance for
evaluators);

•

a stronger emphasis on the measurement of inference rigour; and

•

(for dimensions that include more than one criterion for assigning a high, medium, or low categorisation)
developing a scoring system for the dimension.

Future use of the tool will require full inter-rater reliability checks to reduce bias.

Quality of EEF trial IPEs
While there are limitations with the measure, it is reasonable to claim that there is significant variation in the quality of
IPEs in EFF trials. Overall, 24 evaluations (30%) were identified as having a high quality IPE, 38 (48%) as having a
medium quality IPE, and 17 (22%) as having a low quality IPE.
Three dimensions of IPE quality that were most commonly identified as high quality were the sufficiency of data sources,
data collection methods, and IPE conduct. Sampling methods were most likely to be classed as medium quality and
analysis methods were most likely to be classed as low. In a significant number of reports, IPE analysis methods were
weakly specified or absent.
IPE quality increased over time from 2014 to 2019, reflecting the EEF’s increasing focus on IPE design, but there remains
substantial variation in reporting of both IPE methods and findings across reports with no clear trends observed with
respect to variance around the mean over time. This increase in quality aligns with the observed increase in mean EEF
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‘padlock’ rating—an indication of the security of the findings—over time indicating increasing quality, overall, in EEF trial
designs.
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Introduction
Background and study objective
The EEF’s mission is to break the link between family income and educational achievement. This is achieved through
summarising the best available evidence in plain language, generating new evidence of ‘what works’ to improve teaching
and learning, and supporting teachers and school leaders to use research evidence to maximise the benefit for young
people. Evidence of what works to raise attainment is primarily generated through randomised controlled trials
commissioned by the EEF. These trials include a quantitative impact evaluation to estimate the effect on pupils’
attainment (and, in some cases, other outcomes) and an implementation and process evaluation (IPE).
The EEF first published an introductory handbook on the conduct of IPEs of interventions in education settings for
evaluators in 2014 (Humphrey et al., 2016b). This drew on a synthesis of existing evidence (Humphrey et al., 2016a).
The handbook refers to an IPE as:
‘the generation and analysis of data to examine how an intervention is put into practice, how it operates to
achieve its intended outcomes, and the factors that influence these processes’ (p.6).
As further guidance published by the EEF in 2019 states, IPEs are important ‘to help explain why an intervention has or
has not been successful, what factors have contributed to this result, and what lessons we can learn about educational
practice and research’ (EEF, 2019, p.1). Building on Humphrey’s work and EEF guidance issued in 2017, the 2019
guidance sets out the key principles for EEF evaluators planning, conducting, and reporting IPEs. It aims to increase
the quality and transparency of IPEs and incorporates a stronger focus on the integration of impact and IPE analyses.
As part of a wider review of EEF projects (Demack et al., 2021) commissioned by the EEF and undertaken in 2019 and
2020, an objective was set to develop an IPE quality measure and pilot it using data coded in the main review from the
82 EEF trial reports that had been published at the time of the review. The 2019 EEF IPE guidance was not available at
the time of the development of the IPE quality measure.

Ethics and data protection
The project received ethical approval from the Faculty of Social Sciences and Humanities at Sheffield Hallam University.
All data used in the quantitative analyses in the main Review of EEF projects (Demack et al., 2021) that has been
extracted and further analysed for this report has been coded from publicly available sources (the EEF trial reports). No
personal data was held for the purposes of compiling this report.

Project team
Table 1: Core Sheffield Hallam University project team for the IPE quality pilot
Team member

Title

Professor Bronwen Maxwell

Head of Commissioned Research

Anna Stevens

Research Fellow

Sean Demack

Principal Research Fellow

Role/responsibilities
Principal investigator
IPE measure design and
interpretation of pilot findings
Extraction of quantitative data from
main review and pilot analyses
Additional analyses

The full project team for the EEF review that generated the quantitative data used in this report is set out in Demack et
al. (2021).
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Development and operationalisation of the IPE quality measure
Design rationale
The EEF IPE Introductory Handbook (Humphreys et al., 2016), which sets out the EEF’s expectations for the design of
high-quality IPEs in trials, was the starting point for developing an IPE quality measure.1 Given the recommendation that
IPEs should routinely adopt a mixed-methods design, a brief review of the literature on assessing quality in mixedmethods studies was also undertaken (see O’Caithain, 2015, for an overview). Measuring quality in mixed-methods
studies presents certain challenges. Firstly, traditionally different approaches and terminology have been applied in
quantitative and qualitative studies. For example, the concepts of validity and reliability, which are used to assess the
quality of quantitative studies, are frequently regarded as inappropriate for assessing the quality of qualitative studies
where concepts such as trustworthiness, dependability, and authenticity may be applied. Secondly, within both traditions
measures of quality do not always cover (or are not applied in ways that cover) all aspects of the study that influence
the robustness of knowledge claims. To address both of these issues, Tashakkori and Teddlie (2003) propose that the
assessment of quality in mixed-methods studies should distinguish between data quality (validity or trustworthiness,
reliability or dependability) and inference quality (that is, design quality—a combination of methodological rigour and
interpretative rigour) and that attention is paid to both these constructs of quality. The key components of data quality
and inference quality are set out in Table 2.
Table 2: Data and inference quality (Tashakkori and Teddlie, 2003, p.694)
Component
being
evaluated

Data
quality

Definition; question
asked
Do the data, records,
observations, etc.
meet the minimum
criteria to be
acceptable and
trustworthy?
Does the data
adequately represent
the theoretical
phenomena or the
attributes under study?

Inference
quality

1

Components or
aspects of
evaluation

Evaluation question

Evaluation and improvement
strategy

Validity,
trustworthiness

Did we indeed capture the
phenomenon or attribute that we
intended to (or we believe we
captured)?

Consistency within aspects of
the same measurement or
observation procedure; method
(data collection procedure)
triangulation.

Reliability,
dependability

Did we accurately capture or
represent the phenomenon or
attribute under investigation?

Consistency between different
procedures for measurement
and observation of the same
phenomenon or attribute; audit
trail, data triangulation.

Design quality

Were the procedures
implemented with quality and
rigour?
Is there ‘within-design’
consistency?

Interpretive
rigour

Are the results or findings
interpreted in a defensible
manner? Is there:
•
cross-inference
consistency?
•
theoretical consistency?
•
interpretive agreement?
•
interpretive
distinctiveness?

Does the inference
meet the minimum
criteria to be
defensible and
credible?

Was the method of study
appropriate for answering the
research question(s)? Was the
method capable of capturing the
answers, effects, and
relationships? Were the
components of the design
(measurement, sampling etc.)
implemented adequately?
Does the inference follow the
findings? Are the interpretations
consistent with the theory and
state of knowledge in the field?
Are the inferences consistent
with each other? Do the global
inferences adequately
incorporate the inferences made
from the QUAL and QUAN
strands of the study?

The IPE Guidance issued in 2019 was not available at the time of developing the IPE quality measure for this pilot.
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This framework influenced the construction of our pilot measure of IPE quality, although there are significant limitations
in assessing interpretive rigour in our measure. These and other limitations are considered further at the end of this
section.
A key challenge was developing a measure that could be operationalised within the boundaries of this review. Three
issues were central to the final construction of the measure and the associated codes. First, there needed to be sufficient
information in most of the trial reports included in the review to support reliable coding decisions. Prior to the main coding
stage this requirement was tested through a rapid review of ten trial reports. Second, the code descriptions needed to
be sufficiently precise to permit reliable coding that can be applied within the time constraints of the coding process for
this review. Third, the code descriptors need to be applicable to both quantitative and qualitative methods and data.
Coding of the IPE quality variables followed the same procedure and quality checks as for the main review of EEF
projects (Demack et al., 2021). It became apparent that there was inconsistency across the wider coding team and that
for a number of reports some coders recorded that they were not confident enough to make judgements on specific
codes. This is not surprising as accurate coding requires an in-depth understanding of IPE design. To address this issue,
all the IPE variables for all trial reports were checked and where necessary re-coded by one senior researcher. While
this approach provided a high level of consistency in coding it also points to a further potential limitation of wider use of
the measure.

The piloted IPE quality measure
The IPE quality of an evaluation was assessed across five dimensions: sufficiency of data sources, data collection
methods, sampling, analysis, and conduct. The coding frame is presented in Table 3.
Table 3: IPE quality measure
Variables
Coding descriptors
and codes
Sufficiency of data sources
1. High
Data is collected from all the groups that are necessary to answer the RQs, for example (as
appropriate), leaders, teachers, pupils, delivery partners, and others connected to the
intervention. Where the focus of the intervention is pupil change, this includes data collected
directly from pupils or through observation of pupils engaging in the intervention. Data is also
collected from the control group to the extent necessary to establish the ‘business as usual’
condition.
2. Medium
Some gaps in data collection from groups that are necessary to answer the RQs, for example (as
appropriate), leaders, teachers, pupils, delivery partners, and others connected to the intervention
or insufficient data is collected from the control group to establish the ‘business as usual’
condition.
3. Low
Significant gaps in data collection from groups that are necessary to answer the RQs, for example
(as appropriate), leaders, teachers, pupils, delivery partners, and others connected to the
intervention or no data is collected from the comparison group.
Quality of data collection methods
1. High
All methods of collecting data are clearly specified and valid—they measure what they are
supposed to measure.
2. Medium
Methods of collecting data are variably specified or variably valid—they do not all measure what
they are supposed to measure.
3. Low
Methods of collecting data are poorly specified or lack validity—most do not measure what they
are supposed to measure.
Quality of data sampling
1. High
Sampling approach is clear, justified, and appropriate in relation to all methods used. For
qualitative work, the sample does not need to be statistically representative but to be categorised
as ‘high’ it would require a sample that is random or purposive rather than a convenience sample.
2. Medium
Sampling approach is largely clear, reasonably well justified, and appropriate to the methods
used but does not fully meet the criteria for ‘high’.
3. Low
Sampling approach is unclear or is poorly justified or not appropriate to the methods used.
Quality of analysis methods
1. High
Methods of analysis are clearly set out and appropriate in relation to the type/s of data and to
answer the research questions.
2. Medium
Methods of analysis are variably set out or vary in appropriateness in relation to the type/s of data
and to answer the research questions.
3. Low
Methods of analysis are largely missing or are inappropriate in relation to the type/s of data and to
answer the research questions.
IPE conduct
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1. High
2. Medium
3. Low

Intended data collection and analysis methods are followed or any changes to methods are
justified and appropriate.
Intended data collection and analysis methods are not always followed or changes to methods
are not always clearly justified or are not always appropriate.
There is low adherence to intended data collection methods or it is unclear whether intended data
collection and analysis methods are followed, or any changes to data collection of analysis
methods are generally not justified or not appropriate.

For reporting purposes, an overall measure of IPE quality for each trial report was constructed by assigning a value of
three to high scores, two to medium scores, and one to low scores across the five IPE dimensions. From this, a total
mean IPE quality score was calculated. These preliminary overall gradings were then compared to the grading for the
data sufficiency variable. If the grading for the data sufficiency was lower than the preliminary overall IPE quality grading,
the overall grading was reduced—it could not exceed the data sufficiency category. This reduction in quality was applied
because if data is not collected from all the groups that are necessary to answer the research questions the overall
quality of the IPE cannot be considered to be high. Five trial reports were adjusted from high to medium overall IPE
quality based on this criterion. The revised list of high quality IPE reports was then reviewed to identify any that had a
low score on any of the remaining four dimensions (data collection methods, sampling, data analysis methods, and IPE
conduct). Where a low score was found, the high grading was adjusted to a medium grading. This resulted in the regrading of one report. It is important to note that this scoring logic has not been subject to testing, so the overall IPE
quality findings reported below should be treated with some caution.
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IPE quality findings
Three of the 82 evaluations included in the main Review of EEF Projects did not have an IPE, so the findings are based
on 79 evaluations.
Three dimensions of IPE quality that were most commonly identified as high quality were the sufficiency of data sources
(36 evaluations, 46%), data collection methods, and IPE conduct (both in 34 evaluations, 41%). For projects that were
not coded as high for sufficiency of data sources, the main reasons were the absence of data directly from pupils or from
observation of pupils engaged in the intervention (for trials focused on pupil change) or data from the control group to
establish ‘business as usual’. Sampling methods were most likely to be classed as medium (39 evaluations, 48%) and
analysis methods were most likely to be classed as low (32 evaluations, 39%). The low grading for quality of analysis
methods was found in a significant number of reports because analysis methods were either not specified or were only
weakly specified, each of which is a criterion for a low grading, meaning it is not possible to ascertain whether the
methods were appropriate. These findings require careful interpretation as categorisation may simply reflect an absence
of an explanation in a report—for example, about the approach to sampling, data collection, or analysis—rather than the
approach being inappropriate and undermining the claims that are made.
Overall, 24 evaluations (30%) were identified as having a high-quality IPE, 38 evaluations (48%) a medium quality IPE,
and 17 evaluations (22%) a low-quality IPE. The distribution of IPE quality grades across the individual dimensions and
the overall IPE quality grade are displayed in Figure 1.
Figure 1: Distribution of IPE quality categorisations by variable and overall

Treating the three-point ordinal overall IPE quality variable as a scale variable (1: low; 2: medium; 3: high), the mean
IPE quality across the six years of the review was 2.2. The mean IPE quality was found to increase over time from a
mean of 1.6 in 2014 to a mean of 2.5 in 2018 with the three trials published in 2019 all classed as having a high-quality
IPE (a mean of 3.0),2 reflecting the EEF’s increasing focus on IPE design and the development of detailed guidance in
2017. This increase in quality aligns with the observed increase in mean EEF padlock rating over time indicating an
increasing quality, overall, in EEF trial designs. A positive correlation (Pearson r = 0.40; Spearman rho = 0.41) was
observed between IPE quality and EEF padlock rating.3 Further detail on the association was gained by intersecting the

2

While the mean IPE quality score was observed to increase over time, no clear trends were observed with respect to variance
around the mean. Standard deviations ranged between 0.544 (in 2016) and 0.789 (in 2017).
3 Number of evaluations=79; the three evaluations without an overall IPE quality rating were excluded in these analyses.
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mean overall IPE quality category across padlock categories and mean padlocks across overall IPE quality (Tables 4
and 5).
Table 4: Intersection of overall IPE quality and padlock rating —mean padlock rating for levels of IPE quality
Number of evaluations or
trials
Overall IPE quality
High
Medium
Low
No IPE quality data
ALL

24
38
17
3
82

Mean padlock rating (SD)
Eta2 = 0.16
3.7 (1.13)
3.1 (1.13)
2.2 (1.30)
3.0 (1.00)
3.1 (1.25)

Table 5: Intersection of padlock categories and overall IPE quality—mean IPE quality for levels of padlock rating
Number of evaluations or
trials
Trial quality
(EEF padlocks)
0
1
2
3
4
5

3
7
12
27
24
9

Mean IPE quality rating
(SD)
Eta2 = 0.20
1.0 (0.00)
2.1 (0.69)
1.6 (0.79)
1.9 (0.77)
2.3 (0.81)
2.6 (0.53)

As well as examining the relationship between IPE and trial security for the 79 evaluations in the review with IPEs,
intersecting the two factors could be used to identify ‘exemplar’ evaluations. For example, there are five five-padlock
trials and 11 four-padlock trials that also had a high-quality IPE. A single trial (Chess in Primary Schools) scored the
highest across all IPE quality dimensions and was awarded a five-padlock trial security rating.
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Conclusion
Potential and limitations of the IPE quality measure
This was the first attempt to develop an IPE quality measure for EEF trials. The measure developed is underpinned by
Tashakkori and Teddlie’s (2003) frame for assessing the quality of mixed-methods studies and the components of data
quality and inference quality that comprise the frame (Table 2) and incorporates criteria for ‘high’, ‘medium’, and ‘low’
quality across five dimensions: sufficiency of data sources, data collection methods, sampling, analysis, and conduct
(Table 3).
Designing the pilot measure created a number of challenges: these included the tension between designing a
comprehensive measure that is applicable across a range of mixed-methods approaches and producing a tool that is
practical to use (see O’Caithain, 2015, for a fuller discussion).
While the tool does provide a helpful starting point for further development and was found to be relatively easy to
administer when applied by a knowledgeable researcher, key limitations of the tool in its current format include:
•
•
•
•

the use of categorical codes that include more than one criterion;
insufficient focus on quality in relation to combining methods;
some limited measurement of inference rigour; and
it does not currently include evaluators’ engagement with prior evidence and theory and the extent to which the
IPE gathered and analysed data to test the causal mechanisms.

Regarding the latter point on evaluator engagement: this was an initial intention but within the scope of this main review
of EEF projects we were unable to develop measures that were sufficiently valid or reliable to bring into a quality measure
(see the Theory and Evidence theme in the section on Presenting the Explanatory Variables in Demack et al., 2021).
More generally, it is important to note that any IPE quality measure will, to some extent, always include subjective
judgements that can be influenced by the assessors’ own perspectives on the contested area of what constitutes quality
in educational research. While it was beyond the scope of this review to undertake a comprehensive inter-rater reliability
check, this is strongly recommended for any future IPE quality assessments to reduce bias. In addition, consideration
should be given to using at least some binary variables—for example, data collection from the control group could be
operationalised in this way instead as one factor contributing to the data sufficiency category.
The revised IPE guidance (EEF, 2019) published after the design of the measure piloted in this study raises further
questions as to how best the measure can be developed. The emphasis on integrating the IPE with the impact evaluation
needs to be taken into consideration so, for example, it may be appropriate to look at combined impact evaluation and
IPE inference quality rather than inference quality solely in relation to the IPE.

Quality of EEF trial IPEs
Significant variation in the level of detail provided on IPE methods and findings in the evaluation reports also limited the
validity and reliability of the measure when applied to the 79 reported EEF trials with an IPE. Three dimensions of IPE
quality that were most commonly identified as high quality were the sufficiency of data sources, data collection methods,
and IPE conduct. Sampling methods were most likely to be classed as medium quality and analysis methods were most
likely to be classed as low. In a significant number of reports, IPE sampling and analysis methods were weakly specified
or absent. This may mean that the actual quality of the IPEs may have been higher than it was possible to ascertain
from the write-up.
Nonetheless, it is possible to draw the conclusion that there is significant variation in the quality of IPEs in EFF trials. Of
the 79 trials reviewed, 24 evaluations (30%) were identified as having a high-quality IPE, 38 evaluations (48%) a medium
quality IPE, and 17 evaluations (22%) a low quality IPE. Tentatively, IPE quality was found to increase over time from
2014 to 2018 with the three trials published in 2019 all classed as having a high-quality IPE, most likely reflecting the
EEF’s increasing focus on IPE design. This increase in quality aligns with the observed increase in mean EEF padlock
rating over time indicating increasing quality, overall, in EEF trial designs.
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Looking forward, if a measure of IPE quality is to be adopted, evaluators will require more precise guidance on reporting.
Alternatively, rather than being used as an assessment tool, the measure could be used as a checklist to support
evaluators in IPE design and reporting.
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