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Executive summary

The project

The FFT Literacy Reciprocal Reading intervention aimed to improve reading comprehension and overall reading
ability through two programmes: a whole-class (‘universal’) intervention for pupils in Year 4 (8-9 years old), and a
targeted intervention for pupils with poor reading comprehension, but good decoding skills in Year 5 and Year 6 (9-11
years old). The programme, created by Fischer Family Trust Literacy (FFT Literacy), lasted for one academic year
and was delivered by trained teachers and teaching assistants (TAs). The universal intervention was delivered to the
whole class for 20 minutes at least once per week for at least twelve weeks over the year. The targeted intervention
was delivered to groups of approximately six pupils, with a recommended delivery of at least two sessions of twenty
minutes per week for twelve weeks.

This project was a randomised controlled trial. 98 schools from the North of England and the Midlands were
randomised at school level to intervention or control groups. All pupils in Year 4 in each school participated in the
universal intervention. Prior to randomisation, teachers of Years 5 and 6 were each asked to each select six pupils
(total 12) for the targeted intervention, using guidance provided to them by FFT Literacy. Sessions consisted of
collaborative reading of texts with the use of four evidence-based strategies: predicting, clarifying, questioning,
summarising. The project measured pupils’ overall reading, reading comprehension, reading accuracy and reading
comprehension meta-cognition (the extent to which they recognised and used the four strategies). The process
evaluation included observations, interviews and surveys with teachers, TAs and head teachers at the participating
schools as well as focus groups with participating pupils. The intervention ran from September 2017 to June 2018.

Key conclusions

1. Children in the FFT Literacy Reciprocal Reading targeted intervention group made the equivalent of 2 additional months’
progress in both primary outcomes (overall reading and reading comprehension), on average, compared to the equivalent
children in the other schools. This result has a moderate to high security rating.

2. There is no evidence that the FFT Literacy Reciprocal Reading universal intervention had an impact on pupils’ overall
reading or reading comprehension outcomes, on average. This result has a moderate to high security rating.

3. Children in the targeted intervention made more progress in both secondary outcomes (reading accuracy and pupil
comprehension meta-cognition), whilst the universal intervention showed effects for only pupil comprehension meta-
cognition.

4. Among children receiving free school meals (FSM) analysis showed an effect on reading comprehension for pupils in the
targeted intervention, but not for the universal version. However, this initial analysis was conducted using information
supplied directly from schools and was constrained by missing data. Subsequent analysis was able to match data for FSM
eligible pupils within the trial using the National Pupil Database. These results found signs of promise for both the targeted
and universal interventions on outcomes for children eligible for FSM. These results are summarised in full in appendix K.

EEF security rating

The findings from the both interventions have a moderate to high security rating. This trial was an efficacy trial, which
tested whether the intervention worked under developer-led conditions in a number of schools. The trial was a well-
designed and well-powered two-armed randomised controlled trial. However, the following factors reduced the
security of the trial. For the universal intervention, 14.9% of the pupils who started the trial were not included in the
final analysis of overall reading, with 15.78% missing for the analysis of reading comprehension and similar drop-out
for the targeted intervention (13.54% and 14.21% respectively) because schools did not provide test data. Peer
reviewers identified several threats to the validity of the findings, including concerns about the differences between
pupils in intervention and control schools at the start of the intervention, and risks caused by the missing data. The
evaluation team controlled for these differences in the analysis. Additional analysis indicated that the missing data did
not impact the direction of the results.
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Additional findings

Preliminary analysis suggested that the targeted version of FFT Literacy Reciprocal Reading found promising results
for reading comprehension and overall reading ability. Initial analysis showed that pupils in receipt of FSM made
increased progress with their reading comprehension but did not see the same improvement to their overall reading
progress, though this was based on small numbers of pupils due to incomplete data and mean that these results
should be treated with caution. Further analysis was undertaken following the trial to match pupils in receipt of FSM
using information received from the National Pupil Database. These results indicate that the universal intervention
had a small positive impact on overall reading for pupils in receipt of FSM. The analysis also indicates a positive
impact for both overall reading and reading comprehension outcomes for the targeted intervention. This additional
analysis and interpretation is included in full as an appendix to this report (appendix K).

The pupils in the universal intervention performed as well as pupils in comparison classes on most measures,
implying that FFT Literacy Reciprocal Reading was as effective as usual practice in other schools. Pupils in this
intervention performed significantly better than comparison pupils in one measure: pupil comprehension meta-
cognition. However, exploratory analysis did not find that higher comprehension meta-cognition correlated with
increased comprehension or overall reading attainment. Some teachers reported issues with pupils in the class
accessing the programme, which could imply that the older age and appropriate targeting in the targeted programme
led to the attainment gain.

Pupil-reported enjoyment of the programme was linked to higher reading comprehension at post-test. Teachers spent
substantially more time delivering the universal and targeted programmes than the developer's minimum
recommendation, delivering throughout the school year, well above the minimum of 12 weeks (though only 32 of 47
teachers submitted their time reports). This suggests that the programme is highly feasible to implement. Schools
implementing the minimum may not see the same results, and even with this high intensity, the universal intervention
did not show evidence of improved reading outcomes. The success of the targeted version of this programme is
aligned with the wider research literature, indicating that comprehension can be improved by direct targeting.

Cost

The average cost of the FFT Literacy Reciprocal Reading universal intervention was around £2502, or £35 per pupil
per year when averaged over 3 years, assuming delivery to one class of 25 pupils per year. The average cost of the
targeted intervention was around £2436, or £135 per pupil per year averaged over 3 years, assuming the programme
was delivered to 6 pupils per year.

Impact

Table 1: Summary of impact on primary outcomes

Effect size Estimated No. of pupils
(95% no. of - ot pup EEF security EEF cost
Outcome / Group ' analysed inthe  p-value . .
confidence months whole sample rating rating
interval) progress P
Universal
intervention: Overall 0 (())60(()) 07) 0 3198 0.795 a ﬂ a £
Reading (Y4) e
Universal
intervention: Reading (_06%05 06) 0 2958 0.494 a ﬂ a £
Comprehension (Y4) e
Targeted
intervention: Overall © 091'13 25) 2 1296 <0.01 a a a ££
Reading (Y5 and Y6) e
Targeted
intervention: Reading 0.18
Comprehension (Y5 (0.07, 0.29) 2 1270 <0.001 a ﬂ a ££
and Y6)
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Introduction

Background evidence

In England, pupil progress in reading is recorded in independently marked tests at the end of Key Stage 2. In 2018,
twenty-five per cent of students nationally failed to reach the expected standard of Level 4 in reading at the end of
Key Stage 2 (Department for Education, 2018). There is, therefore, a need to find evidenced-based ways of raising
literacy attainment for those failing to reach expected standards.

An influential UK-based meta-synthesis carried out by Brooks (2007) concluded that ordinary teaching (no
intervention) does not enable children with literacy difficulties to catch up with peers whose reading development is in
the normal range. There is evidence to support the view that the specific deficits of learners should be targeted in
order to raise overall literacy attainment; for example, students who struggle with reading comprehension, as opposed
to word-reading skills (Organisation for Economic Co-operation and Development, 2014). Brooks reported that it is
difficult to produce positive outcomes for pupils with reading comprehension difficulties, necessitating targeted
intervention approaches which tend to be expensive.

More recently, the Education Endowment Foundation (EEF) has commissioned 35 trials of language and literacy
interventions in England (EEF, 2018a). There has been a wide range of results during these evaluations with the
programmes having a median impact of two months’ progress on attainment outcomes (EEF, 2018a). Some of the
interventions which have demonstrated positive effects on reading outcomes in efficacy trials have explicitly targeted
literacy skills. These include ABRA Online Reading Support (McNally, Ruiz-Valenzuela and Rolfe, 2016) delivered at
Key Stage 1 (effect size (ES) = 0.23 for the non-online ICT version and 0.14 for the online ICT version) and
Accelerated Reader (Gorard, Siddiqui and See, 2015) delivered at Key Stage 3 (ES = 0.24). Other interventions,
which do not explicitly target literacy skills, but which focus on the development of thinking and meta-cognitive skills,
have also shown positive effects for literacy attainments; for example, Philosophy for Children (Gorard, Siddiqui and
See, 2015) delivered at Key Stage 2 (ES = 0.12), and Dialogic Teaching (Jay, Willis, Thomas, Taylor, Moore,
Burnett, Merchant and Stevens, 2017) delivered at Key Stage 2 (ES = 0.15). This is interesting as the following study
is of a specific literacy intervention which also has a thinking and meta-cognitive development focus.

The EEF toolkit evidence review on reading comprehension strategies (Education Endowment Foundation, 2018b)
states that there is extensive evidence for reading comprehension strategies, defined as strategies which focus on the
learners’ understanding of written text and in which a range of techniques are explicitly taught to enable learners to
comprehend the meaning of texts. The toolkit draws on evidence from over one hundred studies from between 1980
and 2011 and states that reading comprehension approaches are more effective than phonic or oral language
approaches at Key Stage 2 for both short-term and long-term impact, leading to high impact on pupil learning, an
average six months’ progress, with very good strength of evidence (four out of five padlocks).

An example of a reading comprehension strategy intervention which is recommended by the EEF toolkit (Education
Endowment Foundation, 2018b) is reciprocal teaching. This is informed by research and development in the United
States that was led originally by Palincsar and Brown (Palincsar, 1982; Palincsar and Brown, 1984; Palincsar, 1986).
Reciprocal teaching is now essentially a worldwide approach and it has been used with general school populations,
those with learning difficulties and those with specific reading comprehension deficits. Although there are a range of
interventions based on the principles of reciprocal teaching, the core factors are strategy instruction, modelling of
strategies by an adult and student practice of the strategies.

Learners are explicitly taught four evidence-based strategies which effective readers are known to use, to help them
derive meaning from texts. These are: summarising what has been read, asking questions about the text, predicting
what will happen next, and clarifying new or unfamiliar words. The modelling is interactive in that, whilst an adult
models strategic action with the text, there is a collaborative problem-solving approach to the text. Prior research on
reciprocal reading has mostly been carried out outside of the UK, mainly in the US. Previous meta-analyses have
claimed positive effects for reading strategy instruction (Sencibaugh, 2007; Swanson, 1999; Chiu, 1998) including
reciprocal teaching (Rosenshine and Meister, 1994). In Rosenshine and Meister's (1994) meta-analysis of 16
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reciprocal teaching studies, an average effect size of 0.32 was found for reading and 0.88 for reading comprehension
using an experimenter-developed test rather than a standardised test. Evidence-based guidance which advocates the
use of reading strategy instruction, such as reciprocal teaching, include that of The National Reading Panel (2000) in
the US and that of Shanahan et al. (2010).

Reciprocal reading has not been widely implemented in the United Kingdom (UK) as a discrete intervention until
recently, although the teaching of reading strategies has become a standard part of the reading curriculum in primary
and secondary education over the last few decades both in the UK (Department for Education, 2013) and
internationally (Pressley, 2002; Okkinga, 2018). Reciprocal teaching is now among the interventions recommended to
improve reading comprehension in the EEF toolkit (EEF, 2018c), having been evaluated through a small efficacy trial
(Crawford and Skipp, 2014). This randomised control study of the Literacy Intervention Toolkit examined the
effectiveness of reciprocal teaching for students at the start of their post-primary education (Year 7) and involved 41
schools. It was a targeted intervention study focused on students who had scored below Level 4 at the end of primary
school. The intervention was delivered in small groups with exposure of 3 to 4 hours per week. Although this study
found a small positive effect size of ES>0.09, the evaluation could not conclude with certainty what impact the
programme had on reading ability for those pupils who received the intervention because of issues with outcome
testing, school attrition and balance between the intervention and control groups.

In spite of a large research base the EEF (2018b) stated that in recent UK-based evaluations of programmes using
reading comprehension strategy instruction, the impact has not matched the extensive impact claimed in the
international literature. There are some key issues that are worthy of note in the literature. The evidence base for
reciprocal teaching generally centres on specific targeted populations (students with literacy or learning difficulties)
and, in a recent meta-analysis of 52 studies (Okkinga et al., 2018), larger effect sizes have been shown for low-
achievers in reading than for typically developing students. However, Okkinga et al. (2018) did report that reading
strategy intervention is beneficial for universal populations, especially for students aged 8 to 14 (Key Stages 2 and 3).
This is in spite of the fact that the authors acknowledged that the intervention is challenging to address in a whole-
class setting and that it is harder to maintain intervention quality (Okkinga et al, 2018). In addition, Okkinga et al.
(2018) reported that teachers are less successful than researchers at delivering reading strategy instruction. This may
suggest that teachers require deeper understanding of reading comprehension itself and effective comprehension
strategies in order to deliver the intervention.

Methodologically, smaller effect sizes (mean ES = 0.19) from studies using standardised tests compared to bespoke
researcher developed reading comprehension tests (mean ES = 0.43) were found by Okkinga et al. (2018) and this is
a common finding in the literature. There is also a lack of clarity about the optimal age at which reciprocal reading is
beneficial. Some studies report that teachers find it hard to induce strategic thinking in students (Duffy, 1993) and that
students showed poor application of reading strategies while collaborating (Hacker and Tenent, 2002). This may be
due to the age and developmental stage of students receiving the intervention.

This report describes a cluster randomised controlled trial (CRCT) evaluation of a reciprocal teaching intervention
delivered by FFT Literacy. This is an interesting study both methodologically and theoretically, as it uses pre/post
standardised outcome measures, which include a specific measure of reading comprehension ability, allowing
evaluation of the specific skills targeted by the intervention (i.e. the specificity matching principle: McWilliams et al.,
2013). The current study also assesses a range of secondary outcomes, namely pupil comprehension strategies and
reading accuracy as well as teacher attitudes to reading comprehension, which will help explore the theory of change
(logic model: see Figure 1), for reciprocal reading approaches such as this. The study also incorporates a large
sample (98 schools), which will improve study power and thus potential to identify effectiveness of the approach. It is
also an interesting study in terms of implementation factors as it is delivered at Key Stage 2 rather than Key Stage 3,
which should add to the research base on suitability of reciprocal reading approaches with this younger age group. In
addition, the study looks at both universal and targeted implementations of the approach, which allows for comparison
of who benefits most from the intervention, the general population or students who have been identified as having a
specific comprehension deficit. Furthermore, the universal and targeted interventions are delivered to different age
groups, allowing the potential to consider age as a factor, although this is not explicitly analysed as part of the study
design. Finally, the intervention is based on the teacher continuing professional development model, whereby general
teachers are trained to deliver the intervention, rather than specialists, which has potential benefits in terms of scaling
and cost.
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Intervention

FFT Literacy’s training on reciprocal reading emphasises the importance of all readers applying the four strategies of
predict, clarify, question, and summarise, rather than readers taking on roles within the group as in other reciprocal
reading programmes. The training considers the difficulties involved in comprehension and how reciprocal reading
addresses these, how to identify the children who will benefit most from reciprocal reading, as well as giving teachers
opportunities to practise using the strategies, to build their understanding of the impact the approach can have.
Additional sessions include considering how to build challenge into the lesson without losing the emphasis on
children’s talk and reviewing how best to enhance reciprocal reading through a rich and coherent comprehension
curriculum. Training is supplemented by school visits which can include demonstration, review of developing practice
and advice on embedding the approach into classroom practice.

FFT Literacy Reciprocal Reading is delivered by practising teachers/TAs in mainstream UK settings for pupils aged 5
to 11 years. Staff development is, therefore, an essential part of the programme including: (1) two days of teacher
training; (2) two to three half days in-school support visits from the FFT Literacy team throughout the year; (3) teacher
manuals; and (4) pupil books. The implementation of the FFT Literacy Reciprocal Reading programme includes
teacher training delivered by the FFT Literacy, including external school training (for teachers and TAS) interspersed
with internal follow-up support. Teachers who delivered the FFT Literacy Reciprocal Reading programme received
two full-day external training sessions; one of these was in advance of programme delivery in October 2017 and the
second training session took place in January 2018. Three internal follow-up sessions then took place during the
implementation period. After the initial training session, teachers were provided with a set of core materials (including
teacher manual, pupil book, journal activities and reading books) needed for delivering the programme aimed at
improving comprehension ability of pupils in Year 4 (universal) and Years 5-6 (targeted).

The training covered the knowledge, skills and understanding that practitioners need to deliver the FFT Literacy
Reciprocal Reading programme in either a universal or a targeted format. The training also covered an understanding
of the nature of reading comprehension and an evidence-based package of strategies as well as instructional
components, such as how to conduct FFT Literacy Reciprocal Reading sessions and associated issues such as
choices of texts and the use of planning and recording sheets. Overall, the training is focused on:

1. increasing teachers' sense of the importance of comprehension
2. enhancing teachers’ knowledge of key reading comprehension strategies
3. increasing the school comprehension ethos.

FFT Literacy Reciprocal Reading instruction is teacher-led with facilitation that involves collaborative reading of texts
(where the teacher reads to the class; teacher and pupils read together; or pupils read the text independently and
discuss in small groups). The activity during sessions is the use of evidence-based strategies — predicting, clarifying,
questioning, summarising — modelled by the teacher and used collaboratively between teacher and students and
between students, to derive meaning from the text. Hence both the teacher and the students use these strategies in
their instruction and learning respectively. All teachers involved in the study had to make changes to their teaching
focus and lesson timetable to make space to deliver FFT Literacy Reciprocal Reading sessions. The programme is
recommended to be delivered during literacy time as a universal programme. When FFT Literacy Reciprocal Reading
is delivered as a targeted programme it is recommended this be delivered to groups of 6 pupils as an additional
session rather than replacing taught sessions.

The participants in this trial were students in mixed-ability Years 4, 5 and 6 classes (aged 8 to 11 years). Two variants
of the programme were delivered: targeted and whole class. The trial assigned different year groups in the same
schools to participate in different versions of the programme, with Year 4 pupils assigned to the whole class (universal
version) and Years 5 and 6 pupils assigned to the targeted version. This assignment pattern allowed evaluation of the
two different versions of the programme (universal and targeted) within one sample of schools.

The targeted intervention was delivered only to pupils who were selected by teachers as having reading
comprehension difficulties but normal reading accuracy abilities. Teachers were given guidance on how to do this
(see Appendix D). Teachers were asked to select 6 pupils per class. All teachers and TAs involved in delivering the
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programme received two days’ off-site training from FFT Literacy, a programme manual and pupil books, as well as
on-site advisory support from the FFT Literacy team during delivery of the programme.

Universal (whole-class) version

Teachers involved in the universal version of the programme delivered FFT Literacy Reciprocal Reading sessions of
20-30 minutes in length, at least once a week, for a minimum of 12 weeks over two academic terms to students aged
8-9 years (Year 4 in primary schools in England). Over the course of the intervention, students encountered many
texts, which were a set of short stories provided by the trainer. The key strategies (predict, clarify, question,
summarise) were used flexibly and adapted to the texts. In the universal intervention the delivery was often with the
whole class, although sometimes the children read in groups and the teacher supported one group at a time within the
class. Whole class or whole class with small group reciprocal reading sessions within this were followed by individual
tasks, which were based on the reading sessions, in the form of book journal activities. Whole-class reading sessions
were led by the teacher with participation from the whole class, whereas whole-class with small-group reading
sessions included whole-class input, with opportunities for groups of pupils to work together on elements of the
reading session where appropriate (e.g. predict, clarify, question, summarise). The teacher then supported each small
group in turn. This is contrasted with the targeted intervention where one teacher worked with a small group of
approximately 6 pupils throughout each reading session.

The whole-class FFT Literacy Reciprocal Reading programme comprises:

a) a set of strategies (predict, clarify, question, summarise) used to strategically process text
b) an instructional dialogue

c) materials — texts

d) book journal activities (undertaken individually by pupils).

Targeted version

Teachers and TAs involved in the targeted version of the RR programme delivered guided-reading sessions of 20-30
minutes in length to small groups of 6 pupils aged 9 to 11 years (Year 5 and Year 6 in primary schools in England)
who were identified as having reading comprehension difficulties but normal or above average levels of reading
accuracy abilities. Teachers used guidelines (Appendix D) provided by FFT Literacy based on using the simple view
of reading (Gough and Tunmer, 1986) to select the pupils who fit within the ‘good decoders/poor comprehenders’
quadrant. The frequency of the targeted version was twice a week for at least 12 weeks over two academic terms.
Pupils were generally taken out of their normal classroom by their teacher or TA for the sessions, but there was
flexibility in how this was done. The targeted version of the FFT Literacy Reciprocal Reading programme also
comprised the four activities as described for the universal version above.

Control group

Control group schools proceeded with business as usual, comprising of their normal literacy and specific
comprehension instruction practices for students aged 8 to 11 years.
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Table 2: FFT Literacy Reciprocal Reading TIDieR checklist

Item

Brief name

Why

What

Who provided

How

Where

When and how much

Tailoring

Modifications

How well

Content

FFT Literacy Reciprocal Reading (two versions: 1. universal; and 2. targeted)

Training programme for teachers to allow them to improve the reading comprehension ability of their pupils
aged 8 to 9 years (universal) and pupils aged 9 to 11 years (targeted) and therefore raise literacy
attainments.

Materials: A teacher training programme delivered by FFT Literacy, which includes external school training
(for teachers and TAs) interspersed with internal follow-up support/training.

Procedures: External school training for both universal and targeted versions is similar. Internal follow-up
training/support sessions are tailored for the two different versions but have overarching themes of
comprehension behaviours, awareness and school culture.

Teachers and TAs provide reciprocal reading activities to pupils based on their training. This is in a whole-
class context for the universal programme and a small-group withdrawal context for the targeted
programme.

FFT Literacy Reciprocal Reading Trainer provides teacher internal and external training. Teachers and
TAs provide reciprocal reading activities to pupils based on their training.

Initial training sessions provided to groups of 20—-30 teachers on average and consisted of the following 5
components:

External training session: 1-day introduction to RR model

2. Internal follow-up support: 0.5 day focused on comprehension knowledge and skills
3. External training session: 1-day comprehension meta-cognition development
4. Internal follow-up support: 0.5 day focused on comprehension behaviours; Years 4 and 5/6

differences
5. Optional: Internal follow-up support: 0.5 day focusing on school comprehension culture

External training provided in out-of-school setting. Internal training provided in school setting including
classroom.

There are two external full-day training sessions and three internal half-day follow-up sessions over a 16-
week period.

Teachers deliver reciprocal reading sessions of 20—-30 minutes’ length. In the universal programme the
sessions are delivered at a frequency of once a week for at least 16 weeks. In the targeted programme the
sessions are delivered at a frequency of twice a week for at least 16 weeks over 2 academic terms.

There was no specific tailoring to the programme delivery beyond those specified between the universal
and targeted versions. However, the programme logic model was tailored to fit the programmes activities
and outcomes during the first Phase of the research and is included in Figure 1. This logic model specified
that 5 specific outputs of the programme would impact on three outcomes:

1. increasing teachers' sense of comprehension importance (1)
2. enhancing teachers’ comprehension behaviours (B)
3. increasing school comprehension ethos (E).

As a result of changes in I, B and E would have a proximal impact on pupil comprehension meta-cognition
(M), which would lead to distal changes in pupil reading comprehension ability (C) and overall reading (see
programme theory description for more details).

No programme modifications were made during the trial. Suggestions for modifications based on process
evaluation data are included in this report.

Planned: This has been assessed through the research process evaluation. Focus group interviews with
students and individual interviews with school staff were carried out in 10 case-study schools and
questionnaires administered.

Actual: This was assessed through the programme cluster randomised controlled trial evaluation.
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Figure 1: The FFT Literacy Reciprocal Reading logic model investigated in this evaluation
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Programme theory

The team of independent evaluators worked with the intervention team (FFT Literacy) to design a logic model for the
intervention for RCT evaluation purposes (see Connolly et al., 2017 Chapter 2 for more details on using logic models
in RCT evaluations). Figure 1 provides a graphical representation of the programme components (inputs, outputs and
outcomes) and the theories tested by the trial are outlined briefly below. Specific details on these theories are
described in more detail in O’Hare et al. (2018).

Theory of intervention

The theory of intervention describes the relationship between programme outputs and proximal (short-term)
outcomes. The first component pathway of the FFT Literacy Reciprocal Reading theory of intervention is that
programme training days aim to improve teachers’ sense of comprehension importance and behaviours. Teachers
are trained on both how to deliver the programme, and how to identify children who may have reading comprehension
difficulties but have normal reading accuracy abilities. For this trial, teachers were given guidance on how to select the
pupils who would be eligible for the targeted intervention, and selected the pupils pre-randomisation; and all teachers
received the training post-randomisation. Notwithstanding, teachers were trained both how to deliver the programme,
and how to identify children who may have reading comprehension difficulties but have normal reading accuracy
abilities. To do this FFT Literacy Reciprocal Reading training explains the simple view of reading (Gough and Tunmer,
1986) to teachers and how to identify the pupils who may fit within the ‘good decoders/poor comprehenders’ quadrant
(Nation and Snowling, 1997). The second pathway of the theory of intervention is that programme training aims to
impact school comprehension culture and ethos by encouraging teachers and school leadership to improve
awareness and prioritisation of reading comprehension in schools and not just focus on reading accuracy/decoding.

Theory of change

The theory of change is that teacher practice is improved by the earlier training, described above in the theory of
intervention. There are four component pathways within the theory of change. Firstly, the programme aims to effect
change on pupil comprehension meta-cognition (PCMC) via teacher comprehension importance (I in Figure 1: see
secondary outcomes in methods for description) and behaviour (B in Figure 1. see secondary outcomes in methods
for description). The second pathway of the theory of change is that an improvement in school comprehension ethos
(E in Figure 1) improves pupil comprehension meta-cognition. The third pathway is that improvements in PCMC drive
change (M in Figure 1) in pupil comprehension ability. The final pathway in the theory of change describes how
change in reading comprehension ability (C in Figure 1) will have a subsequent effect on overall reading ability. If a
pupil experiences improvement in reading comprehension score, as assessed by the passage comprehension sub-
component of the New Group Reading Test (NGRT), this will naturally improve their overall reading score.

Implementation theory

In addition to investigating the relationship between the intervention, outputs and outcomes, this study explored which
implementation factors were related to outcome change for primary (reading comprehension and overall reading) and
secondary outcomes (reading accuracy and pupil reading comprehension meta-cognition). These implementation
factors cover: pupil disadvantage; dosage (exposure to lessons); and pupils’ and teachers’ levels of programme
engagement (in terms of enjoyment, engagement, feelings of benefits of the programme measured at post-test). Due
to the close relationship between reading accuracy and reading comprehension, reading accuracy was also analysed
as an implementation factor. This was to investigate if the reading accuracy was a significant predictor of overall
reading at post-test. Normal levels of reading accuracy are a recommended prerequisite for inclusion in the targeted
intervention (i.e. ‘good’ reading accuracy, ‘poor reading comprehension). This prerequisite of the programme
suggests that reading accuracy is important for the success of the programme. This implementation factor analysis of
reading accuracy as a predictor of primary outcome, therefore, was to analyse if reading accuracy prior to the
programme was actually important for later reading outcomes after receiving the programme.
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Evaluation objectives

As documented in the EEF trial protocol,! and statistical analysis plan and independently published trial protocol
(O’Hare et al., 2018): the main aim of the evaluation was to determine the effect of targeted and universal versions of
FFT Literacy Reciprocal Reading on primary outcomes of reading comprehension and overall reading ability in
children in primary schools aged 8 to 11 years. This study also looks at FFT Literacy Reciprocal Reading effects on a
series of secondary outcomes related to pupil and, teacher comprehension attitudes and behaviours as well as the
overall implementation of the FFT Literacy Reciprocal Reading programme. Schools’ ethos towards the prioritisation
of reading comprehension is measured as a potential implementation factor for programme success.

The evaluation is designed to answer the following research questions:

1. What is the impact of the FFT Literacy Reciprocal Reading training programme at post-test on reading
outcomes (primary: overall reading and reading comprehension and secondary: reading accuracy and
reading comprehension meta-cognition) in pupils participating in a universal/whole-class version?

2. What is the impact of the FFT Literacy Reciprocal Reading training programme at post-test on reading
outcomes (primary: overall reading and reading comprehension and secondary: reading accuracy and
reading comprehension meta-cognition) in pupils participating in a targeted version which involves pupils
identified with having relatively good reading accuracy with relatively weaker reading comprehension skills?

3. What evidence is there to support the pathways for change in both primary and secondary outcomes as
proposed in the logic model for both the universal and targeted versions of the programme?

4. What is the relationship between outcomes and implementation factors for both the universal and targeted
versions of the programme?

5. What does the implementation process data tell us about how the programme was implemented?

Ethics, data protection and trial registration

The ethics were approved through the ethics committee in the School of Social Sciences Education and Social Work
at Queen’s University Belfast and granted on 23 March 2017.

Information sheets were issued to the parents of all pupils potentially receiving the programme in May 2017. These
information sheets also included a form for parents to return if they wished to remove their child’s data from the data
processing (June 20172) i.e. QUB would not access their child’s reading scores or NPD data. A further opportunity to
remove their child’s data from processing was provided in June 2018. This was to ensure that parents were aware of
what data was being processed for their child before they made a decision to withdraw this data from processing.
Schools were provided with a memorandum of understanding. All ethics documentation is available in Appendix E.

All pupil data was treated with the strictest confidence and is stored in accordance with the data protection legislation,
including the General Data Protection Regulation (GDPR) which came into effect in May 2018. Research data will be
held securely within Queen's University for a minimum of five years in line with the data retention policy in the School
of Social Sciences, Education and Social Work. Personal data was processed as per condition 6(1)e of the GDPR
under public interest purposes, because the research is considered to be a ‘task carried out in the public interest’. The
public benefit of this work will be determining if the FFT Literacy Reciprocal Reading intervention is successful in

1 https://educationendowmentfoundation.org.uk/projects-and-evaluation/projects/reciprocal-reading/

2 The legal bases for processing personal and special data changed during the course of this study. The recruitment documents
were completed pre-GDPR, when the evaluation team relied on opt-out consent but subsequently the legal bases for processing
personal and special data was processed in the public interest.
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improving pupils’ reading attainment. This reading intervention is currently being used in schools, and it is in the public
interest to examine what effect it has on pupils’ reading ability. The special data (FSM) is processed under the legal
basis of it being necessary for archiving, scientific or historical research purposes (GDPR, 9 (2) ).

The trial has been registered on the ISRCTN website and summarised here:
http://www.isrctn.com/ISRCTN81582662

Project team
Evaluation team

The evaluation team is drawn from senior and experienced staff within the Centre for Evidence and Social Innovation
(CESI) at Queen’s University Belfast.®> CESI has considerable experience in the conduct and analysis of randomised
control trials and cluster randomised control trials in educational and community settings. CESI staff have undertaken
over 50 randomised control trials in educational settings over the past 10 years. The centre has developed particular
expertise in working with programme developers in the design and reporting of trials, while providing a thorough and
robust independent evaluation of programme impacts. The team also has experience in accounting for the nested
nature of the data when schools are randomised at the school level through the use of multilevel modelling.

Dr Liam O’Hare (Principal Investigator) had overall responsibility for project delivery, including the final report. He also
led on the research design, refinement of the programme theory and logic modelling for the programme.

Dr Patrick Stark (Trial Manager) was the lead analyst and oversaw data collection, data management and data
analysis for the project as well as writing aspects of the final report.

Dr Maria Cockerill (Programme Manager) had particular responsibility for the recruitment and retention of schools.
She oversaw the school registration, MOU and consent* processes as well as some implementation data collection
aspects of the trial and writing aspects of the final report.

Dr Katrina Lloyd (Survey Expert) supported the development of survey instruments in the project including the head
teacher survey in the Memorandum of Understanding, teacher surveys and post-test implementation survey as well
as writing aspects of the final report.

Dr Sheila McConnellogue (Educational Psychologist) acted as an advisor and contributed to literature review, data
interpretation and writing the final report.

Dr Aideen Gildea (Process Evaluation Specialist) supported several aspects of the trial data collection, cleaning and
analysis including the process evaluation.

Dr Andy Biggart (Educational RCT Expert) contributed to the research design and data analysis in the project as well
as writing aspects of the final report.

Professor Paul Connolly (Educational RCT Expert) acted as an expert consultant for the project and played a key role
in quality control, interpretation of findings, final write-up of the report and research dissemination.

The team also drew upon other experienced research staff within CESI to conduct fieldwork for the evaluation and
would like to acknowledge Dr Nicole Craig for her valuable comments on the analysis.

3 https://www.qub.ac.uk/research-centres/cesi/

4 The legal bases for processing personal and special data changed during the course of this study. The recruitment documents
were completed pre-GDPR when the evaluation team relied on opt-out consent, but subsequently the legal bases for processing
personal and special data were processed in the public interest.
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Christine Bower (Evaluation Support) supported trial data collection and analysis of the process evaluation data.
Project team

Andy Taylor (Project Team Lead) from the Fisher Family Trust Literacy reviewed documents produced by the
evaluation team, co-designed the programme logic model and was responsible for the implementation of FFT Literacy
Reciprocal Reading programme, and provided some of the external training and follow-up visits.

John Catron (Training Associate) from the Fisher Family Trust Literacy provided the remainder of the external training
and follow-up visits.
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Universal version FFT Literacy Reciprocal Reading

Trial type and number of arms

Unit of randomisation

Stratification variable(s)
(if applicable)

variable
Primary outcomes
measure (instrument, scale)

variable(s)

Secondary

outcome(s) measure(s) (instrument,

scale)

Efficacy trial: 2 arms (intervention and control)

School

Minimisation variables: reading comprehension at baseline (NGRT
Passage Comprehension Score), reading accuracy at baseline (NGRT
sentence completion Score) and School FSM %

Overall Reading Ability and Reading Comprehension Ability (both primary
outcomes)

NGRT Overall Reading Score and NGRT Passage Comprehension Score

Reading Accuracy and Comprehension Meta-cognition

NGRT sentence completion Score and pupil comprehension meta-
cognition (PCMC?® — bespoke measure)

Targeted version FFT Literacy Reciprocal Reading

Trial type and number of arms

Unit of randomisation

Stratification variable(s)
(if applicable)

variable
Primary outcomes
measure (instrument, scale)

variable(s)
Secondary
outcome(s) measure(s)

(instrument, scale)

Efficacy trial: 2 arms (intervention and control)

School

Minimisation variables: reading comprehension at baseline (NGRT
Passage Comprehension Score), reading accuracy at baseline (NGRT
sentence completion Score) and School FSM %

Overall Reading Ability and Reading Comprehension Ability (dual primary
outcome)

NGRT Overall Reading Score and NGRT Passage Comprehension Score

Reading Accuracy and Comprehension Meta-Cognition

NGRT sentence completion Score and pupil comprehension meta-
cognition (PCMC — bespoke measure)

5 The PCMC measure was developed by the evaluation team based on the four key concepts of the RR programme: predicting,
clarifying, questioning and summarising. This was to ensure that the measure provided specificity matching to the intervention
which is essential for construct validity. The responses to the items were added together to create a scale which was tested for

internal consistency reliability and factor structure.
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1. Cluster RCT evaluation: The main outcomes of the FFT Literacy Reciprocal Reading training were
evaluated using an intention to treat cluster RCT (school clusters) with control-group analysis. The RCT tests
for changes in pupils’ primary reading outcomes (reading comprehension, overall reading ability) as well as a
range of secondary outcomes (reading accuracy and reading comprehension meta-cognition). Both the
universal whole-class version and the targeted small-group version of the implementation were tested. Any
changes in the intervention group receiving the FFT Literacy Reciprocal Reading training were measured
against the control group who did not receive the treatment. Control schools proceeded within a ‘business as
usual condition’ and agreed not to participate in any other EEF literacy trial at KS2 during implementation of
FFT Literacy Reciprocal Reading. Control schools were provided with £1000 as compensation for their time to
complete testing and intervention schools paid a small contribution of £500 to participate, thereafter to receive
the programme at no further cost, as compensation for their participation. Pre-test NGRT data was collected
in June—July 2017. Post-test NGRT data was collected in June—July 2018.

2. Process evaluation. A process evaluation supplemented the RCT to measure implementation factors,
assessing dosage, reach, fidelity and quality. To help assess this, all teachers and TAs delivering the
programme completed a questionnaire, an audit tool was administered by FFT and observations and
interviews were carried out in ten case-study schools.

Participant selection

Recruitment for the study took place from March 2017 to June 2017 and 119 schools were recruited by the Centre for
Evidence and Social Innovation (CESI) and signed a Memorandum of Understanding (MOU: see appendix E). Of
these, 14 schools withdrew pre-randomisation owing to changing circumstances including emerging capacity issues.
In addition, 35 schools who signed the MOU were excluded pre-randomisation, as there were not enough schools
from this geographic area, and 6 were excluded because they were already participating in part of another on-going
EEF literacy trial. This left 100 schools to be pre-tested and randomised. A further 2 schools were excluded post-
randomisation due to ineligibility as explained below.

Therefore, 98 primary schools in England with particular focus on the North East of England were in the ITT model of
this study. Outside this area, recruitment was targeted to include schools in geographic clusters from any one area.
Areas of high disadvantage were given priority and invited to participate with others in their geographic region. In
addition, schools of all types (not targeted) expressed an interest to participate through the EEF website. There were
no other specific location criteria. In total, 31 schools from a total of 98 schools were from the North East of England
(32%). The schools were selected to ensure that there is was an overall mean in the implementation group (98
schools) of at least 29% EverFSM, which is the national average. Schools with higher than average levels of Year 6
pupils eligible for FSM from the North East were contacted first and priority was given to these schools when they
expressed an interest to participate during selection. Further eligibility criteria were that schools had not received the
FFT literacy package of training to deliver FFT Literacy Reciprocal Reading and were not involved in another on-going
EEF trial for pupils aged 8 to 11 years. Two schools who signed up to the trial failed to disclose that they had already
signed up to a similar EEF literacy trial. These two schools were therefore ineligible to continue with the reciprocal
reading trial. Once this had been discovered, after pre-testing and randomisation, these schools were excluded from
the reciprocal reading trial.

Head teachers from each of the schools were asked to read and sign a MOU, which explained their commitments to
the programme and the research. Schools also completed a short questionnaire on usual literacy practice within the
school with a focus on reading comprehension practices. Parental information about the trial and data collection were
provided with the option to withdraw their child’s data from the study. Schools allocated to the control group did not
receive the training and continued as normal with regular curriculum and usual classroom activity.

The universal intervention was delivered to pupils in Year 4. The targeted intervention was delivered to pupils in Years
5 and 6. For the universal programme all children in the respective year were given the intervention by an FFT
Literacy Reciprocal Reading trained instructor. The eligibility criteria for the targeted version were children who were
poor at reading comprehension but relatively good at decoding. The children in this category were selected by
teachers in June 2017 using guidance and materials provided by FFT literacy (see Appendix D) pre-baseline testing
and pre-randomisation. Teachers were provided with a document that allowed them to compare each child in their
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class with two sets of criteria. The first set of criteria described the reading skills possessed by a child who could be
classified as having good decoding skills. The second set of criteria described difficulties that may be experienced by
a child who struggles with reading comprehension. By comparing each child with these two sets of criteria, teachers
identified children who were relatively good at decoding, but struggled with reading comprehension. Children who
matched the provided criteria for having good decoding skills and poor reading comprehension skills were deemed to
be eligible for the targeted intervention. Teachers selected six pupils from each Year 5 and Year 6 class for the
targeted intervention. Although there may have been more than six pupils who met the criteria for receiving the
targeted intervention, teachers were asked to select only six. A caveat to consider here is that the sample selected for
the targeted intervention may have been susceptible to teacher bias. However, teachers were given standardised
instruction on how to select the pupils based on the simple view of reading (see Appendix D)

Assigning different year groups in the same schools to participate in different versions of the programme allowed
evaluation of the two different versions of the programme (universal and targeted) within one sample of schools.

Outcome measures

The following section describes the primary and secondary outcome measures used in the study. It also describes
measures that were used for additional analysis and implementation analysis. We understand that EEF requires
previously standardised measures for primary outcomes, but also that the need for specificity matching of secondary
outcomes and implementation factors requires the need to use bespoke measures where appropriate and has been
the norm with numerous previous trials, e.g. development of bespoke pupil/teacher engagement measures for
programmes (O’Hare et al., 2017, O’Hare et al., 2015). Also, secondary outcome measures are used to explore
theory of change. Therefore, it is important to match secondary outcomes even more closely than primary outcomes.
There was no pilot phase for secondary and implementation measures in the protocol for this RCT as time and
funding did not allow for this. However, the measures were developed through careful consideration of content validity
and post hoc reliability and validity tests were conducted. If reliability and validity tests showed issues with the
measures they were not included in the analysis. Essentially, secondary outcome measures are used to explore the
programme logic model and the primary standardised outcomes are the main test of programme effectiveness.

Primary outcomes

The primary outcomes of the trial are two attainment indicators from the digital New Group Reading Test (NGRT): 1.
overall reading score; and 2. comprehension subscale score: see Table 3). Although current EEF practice is to
prioritise one primary outcome, dual primary outcomes were agreed for both interventions in the set-up phase for the
following reasons. The NGRT is an adaptive test which has high reliability (see Table 3 for reliability of outcome
measures) and measures both reading accuracy and comprehension. The paper version of the NGRT (recommended
for pupils aged 6 to 16 years) was standardised in 2010 using data from 11,716 students, then further paper versions
were standardised in 2014 using 4960 students (GL Assessment, 2018). When the paper questions were converted
to a digital version, a study of 1721 pupils in 2010 found a floor effect for pupils in Year 1, and the digital version is
therefore recommended only for Year 2 (pupils aged 7) onwards. All pupils who take the NGRT test receive two
subscales. The NGRT has three possible subscales: sentence completion, passage comprehension and phonics.
Sentence completion is the first subscale and was used as the Reading Accuracy secondary outcome. Pupils then
progress to the passage comprehension subscale (used as the Reading Comprehension primary outcome), unless
they score at an extremely low level for the sentence completion, in which case they progress to the more basic
Phonics subscale instead. The number of items for each subscale is adaptive, as the difficulty of the next item is
chosen based on their performance on items already administered. The maximum number of items depends on pupil
performance. The aggregate Overall Reading score is calculated by GL before the researcher downloads the scores
from the GL software, and is based on the two subscales each pupil received. All Y4, Y5 and Y6 pupils were provided
with the NGRT digital test. The adaptive system means that different test forms for different ages are not necessary
and therefore not offered by GL. One caveat for the adaptive testing system used by the digital NGRT test is that
Reading Comprehension (passage comprehension) outcome scores were not available for pupils who had scored at
an extremely low level on the Reading Accuracy (sentence completion) subscale; these pupils received the phonics
test instead. Overall Reading outcome data was still available for these pupils, as the GL system still generates an
overall score, based on sentence completion and Phonics. There were, therefore, fewer pupils with reading
comprehension outcome data than there were pupils with Overall Reading data. Overall reading is analysed as a
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primary outcome as it may be seen by teachers as an accessible and easily interpretable outcome of an intervention.
Reading comprehension is analysed as a primary outcome as it is the specified target of the programme and,
therefore, arguably the most appropriate way to evaluate programme success (see logic model Figure 1). Considering
the benefits of each of these reading outcomes, it was agreed with EEF that both would be analysed as primary
outcomes. At pre-test the NGRT was delivered (digitally) by schools under exam conditions. At post-test the NGRT
was administered (digitally) by the evaluation team under exam conditions with a field worker in attendance to ensure
objective assessment conditions. Field workers were research staff from CESI. Due to the scale of the project and the
geographical spread of schools, it was necessary to use this team of fieldworkers to ensure schools were visited to
oversee the delivery of post-testing. All fieldworkers were trained by the evaluation team. This increased the chance
of objective assessment conditions as the fieldworkers were instructed to not provide any additional help to pupils,
outside of the required test instructions, that may impact their scores. The NGRT provides two versions of the digital
tests, A and B, and a different test was used at pre-test and post-test to avoid practice effects. The digital NGRT form
A was delivered at pre-test. Digital NGRT form B was delivered at post-test. Overall reading scale score is used as
the score for Overall reading ability. Passage Comprehension scale score is used as the score for reading
comprehension.

Table 3: Primary outcome measures

Primary outcome  Measure Level of Number of items  Reliability Range
measurement (Cronbach’s Alpha)
Reading New Group Reading Pupil 27 0.9 Minimum possible
Comprehension Test: passage score =0, maximum
comprehension =500
Overall reading New Group Reading Pupil 47 0.9 Minimum possible
ability Test: total score score =0, maximum
=500

Multiple testing

There are two primary outcomes for this trial and there is much debate in the literature over cut-offs and criteria for
correcting for multiple comparisons. There are similarly harmful aspects to correcting when unnecessary as to not
correcting when necessary (Wason, Stecher and Mander (2014). The claimed advantage of correction for multiple
comparisons is that it can reduce the chance of a Type 1 error, by enforcing a stricter alpha cut-off for significance,
dependent on the number of tests in the analysis (the greater the number of tests, the stricter the alpha cut-off). This,
however, inherently increases the chance of a Type 2 error, as an extremely strict and small alpha value for
significance may result in failing to reject the null hypothesis when it should have been rejected (Gelman, Hill and
Yajima, 2013; Perneger, 1998). The analysis in this study meets the criteria to not require correction for multiple
testing due to a small number of planned comparisons (Armstrong, 2014).

The relationship between the two primary outcomes should also be considered here. The overall reading score is an
aggregate score which includes the other primary outcome, reading comprehension score. As such, if a Type 1 error,
i.e. a ‘false positive’ result is found for one, the chance of a similar situation for the other is increased. Concern with
reducing Type 1 error is based on the fact that identifying a relationship which occurred by chance, when in fact the
relationship between the factors is zero, would be a major problem for both theory and practice. However, the
likelihood of a true null hypothesis, i.e. zero relationship between factors in social science is small, unlike a field such
as genetics where such a relationship is highly likely (Gelman et al., 2013). It should also be considered that for
students with the lowest reading ability, this aggregate score comprises accuracy and phonics, rather than accuracy
and comprehension. This means that change in their overall reading outcome may be based on different types of
reading skill than for the rest of the sample. Despite this, change in overall reading for these pupils would still be
representative of improved reading ability, as if they progress to receiving the reading comprehension subtest at post-
test, this indicates improved reading ability, even if it is not directly comparable with the phonics questions they
received at pre-test.

It should also be noted that the trial tested the two interventions in the same schools. This suggests that any bias or
imbalance that exists in the sample of schools exists for both interventions. However, randomising the two
interventions into two separate randomisations of schools would have involved either: 1. Recruiting 200 schools, and
delivering to 100 schools, which was beyond the current capacity of the programme developer; or 2. Conducting two
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separate randomisations in the one sample of 100 schools, which would have resulted in contamination effects, i.e. if
school A was randomised into being an intervention school for targeted but not universal, contamination may still have
happened for the control children in the universal analysis. All targeted pupils were identified pre-randomisation which
eliminated the chance of bias or contamination during the selection process. A caveat to consider here is that
contamination from one intervention may have changed practice in the classes receiving the other intervention. For
example, practice from the targeted intervention may have influenced teachers in the universal intervention to use an
additional targeted approach with their lower-ability pupils.

The sample-size calculations did not account for two primary outcomes within the trial. Sample size outcomes were
based on overall NGRT outcome. The process of sample-size calculations at the protocol stage began before dual
outcomes had been agreed on for the protocol, and to maintain consistency of sample-size calculations at each stage
of the trial, this approach was maintained for the duration of the research.

Current EEF guidance advises correction for multiple comparisons. Due to there also being disadvantages to
correcting for multiple comparisons (increased Type 2 errors), this trial did not apply such a correction. This means
that the chance of this analysis failing to reject the null hypothesis (i.e. reject the hypothesis that there is zero
relationship between the factors in the analysis) is reduced compared to the analysis if we had applied a correction.
This also means there is a higher chance of this analysis rejecting the null hypothesis when it should not have been.
The findings should be interpreted in full acknowledgement of both of these considerations. Future research in this
area, using multiple comparisons to investigate multiple primary outcomes may benefit from using a Bayesian ‘New
Statistics’ approach which does not depend on decisions based on the chance of false positives and error rates
(Kruschke and Liddell, 2017).

Secondary outcomes

The secondary outcomes of the trial are reading accuracy score from the sentence completion subtest of the NGRT
and comprehension meta-cognition (Table 4).

The pupil comprehension meta-cognition measure was developed by the evaluation team. This bespoke measure
was designed to closely reflect the principles of FFT Literacy Reciprocal Reading and was developed to provide
specificity matching to the intervention as no previously used standardised measures would be appropriate for this.
Originally, two variables were planned: meta-cognition and pupil comprehension behaviour, as detailed in the SAP.
However, during reliability and validity analysis, these were found to load onto one factor, so it would not have been
appropriate to analyse as two (as in the SAP). This is why there are now only a total of two secondary outcomes in
the analysis. As the children were also completing the NGRT and a measure of engagement with the RR programme
(intervention group), the meta-cognition guestionnaire needed to be as short as possible. Therefore, the evaluation
team developed six questions that best matched the four key aspects of the programme: predicting, clarifying,
questioning and summarising. The six items related directly to the two overarching concepts of meta-cognition and
comprehension. The children completed the measure at post-test which was delivered online (using Questback) and
completed in the classroom. The NGRT was completed first, then the secondary measures. It should be considered
here that if pupil responses to the secondary measure were influenced by completing the primary measure first, the
possibility of this was consistent across the whole sample. Furthermore, it is possible that completing a reading meta-
cognition measure soon after performing a reading task is appropriate, as the skills and approaches used by the pupil
could be particularly salient, thus allowing an accurate representation of their meta-cognition. These secondary pupil
measures were completed during the same testing session as the primary outcome measure and took approximately
10 minutes to complete. Combined with the NGRT which takes approximately 20—30 minutes, the post-test session
for pupils was approximately 30—40 minutes. They were asked to 'think about what kinds of things you can do to help
you to understand a story better when you read it' and the items related specifically to the strategies they were taught
in the FFT Literacy Reciprocal Reading sessions (e.g. 'Before | read a text | ask myself what | already know about the
subject of the story' and 'l find ways to help me understand words | am not sure about such as looking them up in a
dictionary.' The responses ranged from 1 (Always) to 5 (Never). Internal consistency reliability was measured using
Cronbach's alpha and was deemed acceptable (0.68) given that the conventional cut-off is 0.70. The questions were
designed by members of the evaluation team with expertise in reading programmes to ensure the measure had
construct validity. Factor structure was assessed using Maximum Likelihood as the data were normally distributed.
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One factor was extracted (eigenvalue 2.30) accounting for 26.46% of the variance. All items loaded 0.30 or above.
Therefore, the measure was deemed to be a valid measure with acceptable reliability.

Table 4: Secondary outcome measures

Secondary outcome Measure Level of Number of Items Reliability (Cronbach’s
Measurement Alpha)
Reading accuracy New group reading test: Pupil 20 0.90
sentence completion
Reading Pupil comprehension meta- Pupil 6 0.68
comprehension meta- cognition
cognition

There were also a number of measures used for additional analysis to help explore the programme logic model and
associated theoretical pathways (see Figure 1). These were: teacher comprehension importance; teacher
comprehension behaviour and school comprehension ethos. These bespoke measures were developed by the
evaluation team, in conjunction with the programme developer, to ensure they closely matched the training that was
delivered to the teachers.

Teacher comprehension importance and behaviour

Teachers completed a twenty-four-item post-test comprehension importance and behaviour questionnaire (TCIB)
delivered online (again using Questback). This was not completed at pre-test as it was developed during the
evaluation. Section 1 (11 items) of the TCIB questionnaire assessed their views on the importance of teaching
reading strategies which reflected the four key aspects of the FFT Literacy Reciprocal Reading programme: predicting
(e.g. 'it is important to teach children to anticipate what may happen next in a text to aid understanding."); clarifying
(e.g. it is important to teach children how to identify words and phrases they are unsure about when reading text.");
questioning (e.g. 'it is important to teach children how to ask questions about the text to help them understand what
they are reading.) and summarising (e.g. 'lt is important to teach children how to sum up what they have read to
check how well they have understood the text.). The responses ranged from 1 (Strongly agree) to 5 (Strongly
disagree). The questions were designed by members of the evaluation team with expertise in reading programmes to
ensure the measure had construct validity. As noted above, they were chosen to reflect the four main aspects of the
RR programme covered in the training. The scale had excellent internal consistency reliability as assessed by
Cronbach's alpha (0.93). Factor structure was assessed using principal axis factoring as the data were not normally
distributed. One factor was extracted (eigenvalue 6.57) accounting for 55.74% of the variance. All items loaded 0.60
or above. Therefore, the measure was deemed to be valid and reliable.

Section 2 (10 items) of the TCIB questionnaire assessed the teachers' behaviours in relation to these four strategies
(e.g. 'l explicitly teach children to anticipate what may happen next to aid understanding'’; ‘I explicitly teach children
how to identify words and phrases they are unsure about when reading text'; | explicitly teach children how to ask
questions about the text to help them understand what they are reading', and ‘I give children the opportunity to
consolidate their understanding of what they have read in individual post-reading tasks'). The responses ranged from
1 (Always) to 5 (Never). The questions were designed by members of the evaluation team with expertise in reading
programmes to ensure the measure had construct validity. As noted above, they were chosen to reflect the four main
aspects of the RR programme covered in the training. The scale had excellent internal consistency reliability as
assessed by Cronbach's alpha (0.87). Factor structure was assessed using principal axis factoring as the data were
not normally distributed. Two factors were extracted (eigenvalues 4.89 and 1.06 respectively) accounting for 50.41%
of the variance. Factors were rotated using the Direct Oblimin method (assuming the underlying factors are
correlated) (Field, 2013). Six items loaded on factor 1 and four on factor 2.

The final three questions assessed the teachers' behaviour in relation to choosing and preparing texts for teaching
reading (e.g. 'l read and prepare the texts | use prior to leading sessions with the children.") The scale had an
acceptable internal consistency as assessed by Cronbach's alpha (0.69), particularly given the small number of items
(3). Factor structure was assessed using principal axis factoring as the data were not normally distributed. One factor
was extracted (eigenvalue 1.85) accounting for 43.96% of the variance. All items loaded 0.50 or above. Therefore, the
measure was deemed to be valid and reliable.
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School comprehension ethos

The school-level comprehension ethos questionnaire (SCE) was completed by head teachers and is designed to
measure the prioritisation and focus of the teaching of reading comprehension in the school, e.g. if there is an ethos
within the school that reading comprehension is an aspect of development to be strongly emphasised within teaching.
This was completed at pre-test only. The measure consisted of twelve items. The head teachers were asked how
much they agreed or disagreed with a range of statements including ‘Current teaching in Years 4, 5 and 6 focuses
more on comprehension skills than on decoding skills'; 'Teachers are aware of instruction strategies that target
reading comprehension difficulties’, and 'There is a lot of support and/or training available to teachers for improving
reading comprehension in my school'. The internal consistency of the scale as assessed by Cronbach's alpha was
low at 0.62. Removing one of the items i.e. 'Current teaching in Years 4, 5 and 6 places as much emphasis on
reading comprehension as on decoding' increases the scale's reliability to 0.68. However, given that the removal of
this one item would not increase the scale's reliability to 0.70 or above, the item was retained. Overall, the results of
analysis using this scale should be treated with some caution.

Table 5: Implementation factor instruments: level of measurement and reliability

Implementation Measure Number of Level of Reliability Source
factor items measurement (Cronbach’s
alpha)

Teacher TCIB (section 1) 11 Teacher 0.93 Schools
comprehension
importance
Teacher TCIB (section 2) 10 Teacher 0.87 Schools
comprehension
behaviour
School SCE 12 Head teacher 0.62 Schools
comprehension
ethos (SCE)
Teacher TE 11 Teacher 0.94 Schools
engagement
Pupil engagement PE 8 Pupil 0.86 Schools
Dosage 24-week N/A Teacher N/A Schools

implementation

record
FSM EverFSM N/A Pupil N/A Schools/ NPD
Gender Gender N/A Pupil N/A NPD
KS1 Literacy KS1 Literacy N/A Pupil N/A NPD

Score

The additional analysis explored the role of implementation factors in primary and secondary outcome change.
Regression analyses are conducted using each implementation factor as a predictor of primary and secondary
outcomes. These implementation factors and sources of measurement are detailed in Table 5: Implementation factor
instruments: level of measurement and reliability. Pupil and teacher measures in this table are described above in the
sections on Secondary outcomes and Teacher comprehension importance and behaviour.

Dosage was collected using data from FFT as recorded by teachers in the weekly lesson frequency recording tool
given to teachers by FFT on their initial training day. Dosage was defined as the time spent delivering the programme
to pupils. This was calculated by multiplying the average weekly minutes of delivery by the number of weeks of
delivery. This was reported at the teacher level. This survey asked teachers to record the number of FFT Literacy
Reciprocal Reading lessons and the average length of these lessons on a weekly basis. The agreed minimum
compliant dosage as stated by the programme developer was 240 minutes for the universal intervention and 480
minutes for the targeted intervention. The progress in completion of this recording tool was to be checked during the
school follow-up training visit by FFT. This survey was to be returned to QUB or QUB fieldworkers were to collect this
survey from teachers on the day of the post-test. In practice, many teachers did not complete and return the lesson
record logs, generally due to lack of time (discussed further under Process evaluation findings) and other teachers
reporting they had not been made aware they had to do this by FFT. In total 68% of teachers (32 of 47 schools who
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stayed in the trial for post-testing) in the intervention group returned the lesson record logs. An implication of this is
that the estimate of dosage derived from teacher dosage records is subject to bias and should be considered in
interpretation of this data. It would not have been feasible to record individual pupil dosage, but in future research of
the targeted intervention, individual pupil dosage could be recorded for each targeted pupil. Individual pupil dosage
records were not requested as part of this trial to avoid over-burdening teachers. Considering the reported lack of time
to complete even the lesson records, there would likely have been a lot of missing data for individual pupil records.
Future research should emphasise the importance of recording pupil dosage, and this could be incorporated into
programme training. A caveat for the teacher-reported dosage of lessons is that it does not take into account
absenteeism, and individual pupil dosage will have varied.

As part of the online survey administered to children at post-test, those who had taken part in RR were asked a series
of questions about their engagement with, and enjoyment of, the sessions. The measure was designed by the
evaluation team and consisted of eight questions (e.g. 'l found the reciprocal reading sessions interesting’; ‘I enjoyed
the reciprocal reading sessions'; 'The things | learned in the sessions help me to understand better what | am reading'
and 'The things | learned in the sessions make reading easier'. The children were also asked if they thought they
should keep doing RR in their class. The responses to all the items ranged from 1 (A lot) through to 4 (Not at all). The
scale had an excellent internal consistency as assessed by Cronbach's alpha (0.86).

Teachers in the intervention group were asked a series of questions about their engagement with the RR programme.
This was part of the online survey administered at post-test. The measure was designed by the evaluation team and
consisted of ten questions (e.g. 'l felt engaged when | was delivering the reciprocal reading sessions'; ‘The sessions
were straightforward to implement’; ‘There is sufficient support from the school in the delivery of the sessions' and ‘I
would be happy to keep doing the reciprocal reading sessions'. The responses to the ten questions ranged from 1
(Strongly agree) to 5 (Str