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Note on updated report

This report is an update of the original report published in October 2023. The revised version contains the results from
the longitudinal follow-up and some additional exploratory analysis on the main trial data.

The longitudinal follow-up was planned from the outset and is referenced in the protocol (Poet et al, 2021) and the
statistical analysis plan (Andrade et al., 2022). The main additions to this report relating to the longitudinal follow-up can
be found in the ‘Secondary outcomes’ section (where the assessment used is described), the ‘Longitudinal analysis’
section (where the statistical analysis is outlined), and the ‘Impact evaluation results’ section (where the results are
presented. The ‘Participant flow including losses and exclusions’ diagram and subsequent tables showing the minimum
detectable effect size and attrition have been updated to include information relating to the longitudinal follow-up. The
findings have also been discussed in the ‘Conclusion’.
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The second addition to the original report is some additional secondary analysis looking at the impact of Reception
Jigsaw on the two separate mathematics scales in the Early Years Foundation Stage Profile. This was not prespecified
in the protocol or statistical analysis plan and is therefore considered exploratory. The additions relating to the explora-
tory analysis can be found in the ‘Additional secondary analysis’ and ‘Secondary analysis’ sections.
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Executive summary

The project

Reception Jigsaw is a professional development training package that aims to improve mathematics teaching quality
and outcomes in reception classes. It is primarily aimed at reception teachers and reception teaching assistants (TAs).
The programme is underpinned by strong principles of early years mathematics teaching, specifically: learning through
play; opportunities to explore and investigate through classroom provision; starting from and building on children’s
interests; using real objects in meaningful contexts to introduce mathematics learning; and the role of the adult in
supporting and enhancing learning through a balance of adult-led and child-initiated activities. It involves five twilight
Continuing Professional Development (CPD) sessions and five coaching sessions over an academic year, with gap
tasks to be completed between CPD sessions. The tasks are based on content covered in the CPD session and are
followed up during the coaching visit. Although the content is predominantly aimed at reception teachers, the training
covers how the content can be extended into Year 1. The training is developed and delivered by White Rose Maths.

This project tested the impact of Reception Jigsaw on all children in reception classes (ages 4-5). Reception teachers,
Year 1 teachers, and the setting mathematics lead attended the CPD sessions, which were face-to-face twilight
sessions. The reception teachers also were expected to do the gap tasks and take part in the half-day coaching visits,
which were optional for other staff (although the mathematics lead had to participate in part of the visit). Reception
teachers received handout materials during the training and physical classroom resources. They were expected to use
what they have learned in the training to inform their teaching and delivery of mathematics in the classroom.

Reception Jigsaw was evaluated using a two-arm randomised controlled trial. This was an efficacy trial in which 138
schools were randomised to either receive the intervention or continue with business as usual teaching. The primary
outcome was performance on a maths test. A process evaluation involved interviews with teachers, observations of
training sessions and coaching visits, and surveys given to teachers and TAs. Recruitment for the trial originally started
in November 2019 and was expected to run in schools in Autumn Term 2020. Recruitment was paused in March 2020
due to the Covid-19 pandemic. Recruitment reopened in November 2020, programme delivery took place in the
2021/2022 academic year and the post-test took place in June 2022. Longitudinal follow-up assessments were
undertaken in summer 2023 to assess the impact of Reception Jigsaw on mathematics attainment at the end of Year 1.

Table 1: Conclusions

Key conclusions

1. Children in Reception Jigsaw schools made the equivalent of one additional month of progress in maths, on average,
compared to children in other schools. This result has a high-security rating. These results are not statistically significant.
This means that the statistical evidence does not meet the threshold set by the evaluator to conclude that the true impact
was non-zero

2. Children eligible for free school meals made no additional progress in maths, on average, compared to children in other
schools. This result has a lower security rating than the overall finding because of the smaller number of pupils

3. There was evidence that the Reception Jigsaw programme led to reception teachers being more confident in teaching
mathematics

4. The programme was well received by schools. Reception teachers reported positively about the support they received
throughout the Reception Jigsaw programme, finding it relevant to their teaching practice, high quality, and impactful in
terms of the changes they made to their practice and environment

5. Year 1 teachers also reported positively about the support, but less so compared to reception teachers. However, they could
see that it would help them with supporting pupils to transition from reception to Year 1, and to build on knowledge pupils
had gained in reception

6. Longitudinal analysis found that children in Reception Jigsaw schools in reception made an average of one month’s
additional progress at the end of Year 1 compared to children in other schools. However, the statistical evidence does not
meet the standard set by the evaluator to conclude that the true impact was non-zero.

The EEF security rating

These findings have a high-security rating. This was an efficacy trial, which tested whether the intervention worked under
developer-led conditions. The trial was a well-designed and well-powered randomised controlled trial. Around 14% of
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the pupils who started the trial were not included in the final analysis because their school did not provide test data. The
pupils in Reception Jigsaw schools were similar to those in the comparison schools in terms of prior attainment.

Additional findings

Pupils in Reception Jigsaw schools made, on average, one additional month of progress than those in the control group
equivalent. This is our best estimate of impact, which has a high-security rating. As with any study, there is always some
uncertainty around the result: the possible impact of this programme also includes small negative effects of one month
of less progress and positive effects of up to three months of additional progress. Given this confidence interval overlaps
zero, the evaluator was unable to conclude this was a genuine effect. The longitudinal follow-up found that the additional
month’s progress made by pupils who were in Reception Jigsaw schools seen at the end of their reception year remained
at the end of Year 1 but again there is not enough statistical evidence to be confident of a genuine non-zero effect as
the confidence interval includes zero.

Teachers were expected to attend nine of the ten possible sessions (five twilight CPD sessions and five coaching
sessions) to be judged as compliant to the programme. Around 65% of intervention pupils were taught by teachers who
had complied with the programme requirement. There was evidence of a greater positive effect on mathematics
attainment when pupils were taught by teachers who complied with this target. In this case, the effect size was estimated
to be the equivalent to two additional months of progress compared to pupils in schools that did not receive Reception
Jigsaw training. The majority of teachers taking part in Reception Jigsaw attended the CPD sessions, so differences in
compliance likely reflect differences in attendance at coaching sessions.

Findings from the evaluation suggest that improved professional collaboration is another outcome of the intervention.
Mathematics leads and senior leaders praised the inclusive nature of the training, which had allowed staff working in
different year groups and at different levels to attend. They commented that it was an opportunity for staff to work with
colleagues outside of their year group and had initiated professional discussions around mathematics teaching.

The Reception Jigsaw logic model expects that the support provided will lead to changes to the reception learning
environment (output), changes to pedagogy (output), and that teachers and TAs will apply learning in the classroom
(mediator). Findings from the endpoint survey, trainer reflection logs, and case study interviews suggest that most
reception teachers did apply learning from the Reception Jigsaw, embedding activities into their mathematics teaching
and continuous provision and adapting the classroom environment. All reception teachers who responded to the
endpoint survey said they applied learning at least once a week, around two-thirds (68%) reported applying it in four to
five mathematics lessons per week, and around a third (31%) applied learning in two to three lessons per week.

Cost

The average cost of Reception Jigsaw for one school is around £5,807, or £45.50 per pupil per year when averaged
over three years. The cost to schools varies depending on distance from the WRM head office in Halifax, and the figure
provided here is the upper estimate. Schools are expected to cover the cost of travel and accommodation where this is
needed, and this has not been included in these calculations.

Impact

Table 2: Summary of impact on primary outcome

Outcome/Group  Effect size (95% Estimated EEF security rating No. of pupils EEF cost rating
confidence months’
interval) progress
0.08
Maths 1 [ 1-0-1-] 952 £
(-0.07, 0.23)
-0.02
ggﬁzgﬂﬁ) 0 N/A 216 £
(-0.2,0.2)
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Introduction

Background

Mathematics ability has been shown to be an important determinant of economic, social, and health outcomes later in
life (Davis-Kean et al., 2021; Ritchie and Bates, 2013). Attainment gaps in mathematics between those pupils from
different socioeconomic backgrounds are evident at each stage of schooling. Attainment gaps appear early and often
persist throughout a child’s schooling career (Farquharson et al., 2022).

As highlighted by Outhwaite et al. (2022a), there has been a gap between early reading attainment and maths attainment
(Outhwaite et al., 2022a). There is also some evidence that gaps in formal schooling due to Covid-19 disruptions may
have had more of an impact on maths than reading for those in the initial stages of schooling (DfE, 2022a). Classroom
practice in early years plays an important role in improving mathematics attainment (Outhwaite et al., 2022b). Recent
work surveying preschool practitioners (Costa et al., 2021), found that practitioners were significantly more likely to focus
on literacy rather than numeracy in their daily routines in the classroom and that mathematics activities were often more
formal rather than play-based. The Effective Pre-school, Primary and Secondary Education (EPPSE) study (Taggart et
al., 2015) found that high-quality preschool provision (in particular one promoting early number concepts) was an
important determinant of mathematics attainment at both age 11 and 14.

The Reception Jigsaw is a Continuing Professional Development (CPD) programme developed and delivered by White
Rose Maths (WRM). The programme is primarily for reception teachers and involves five twilight CPD sessions and five
coaching sessions over an academic year. The delivery model involves five cycles of a CPD session followed by a
coaching visit around two weeks later, with a gap task (set at each CPD session) to be completed between sessions.
The gap tasks are based on content covered in the CPD session and are followed up during the coaching visit.

WRM was created in 2017 to develop work being undertaken by Trinity multi-academy trust (MAT) around resources,
schemes of work, and CPD for mathematics teachers. WRM provide mathematics resources, schemes of work, and
training packages to schools both in the United Kingdom (UK) and internationally. In 2019, WRM reported that their
schemes of work were being used in over 80% of primary schools in the UK and in 140 countries (WRM, n.d.). WRMs
signature training programme is the Primary Jigsaw, which supports teachers from Years 1 to 6 in improving their
mathematics teaching.

WRM developed the Reception Jigsaw in response to demand from schools for a CPD training package for mathematics
aimed at reception teachers. Schools had also fed back to WRM that reception teachers often miss out on training
opportunities. More broadly, it is recognised that early years teachers in particular often require support to develop their
subject knowledge, knowledge of children’s development, and pedagogical knowledge. Recent revisions to the early
years curriculum and assessment have also increased demand for more CPD in early years teaching.

The early years curriculum in England is determined by the early years foundation stage (EYFS) framework, which sets
out the education programmes for each of the seven areas of learning (DfE, 2021a). Within these seven areas,
assessment against 17 Early Learning Goals (ELGs) takes place at the end of the reception year constituting the EYFS
profile (EYFSP). Teachers are asked to assess whether each pupil has reached the expected level of development
(‘expected’) or not (‘emerging’) for each of the 17 ELGs."

Following a 2017 consultation of primary assessment in England, the Department for Education (DfE) reviewed the
ELGs in order to ensure they were aligned to the Key Stage 1 curriculum, to make the descriptors for typical levels of
development clearer and to explore whether the number of ELGs could be reduced (DfE, 2017). Mathematics and
literacy in particular were flagged as needing attention in terms of reviewing and revising ‘the mathematics and literacy
ELGs to ensure that they support children to develop the right building blocks for learning at key stage 1’ (DfE, 2017, p.
7). Revised ELGs were piloted in 2018 in 24 schools and an evaluation of the pilot was commissioned by the Education
Endowment Foundation (EEF) ahead of a national rollout of revised ELGs (Husain et al., 2019). The evaluation found
that while the pilot schools viewed the draft ELGs positively, there was no consensus about whether reception children
would be better prepared for Key Stage 1 as a result (Husain et al., 2019). The revised ELGs became statutory from
September 2021 (DfE, 2022b).

' Prior to 2022 EYFSP there was a third level for assessment against ELGs in the EYFSP (‘exceeding’).
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A key change in the revised ELGs for mathematics was the lack of reference to space, shape, and measure, with the
two ELGs for mathematics looking at number and numerical patterns only. While this raised concern for some in the
sector, others felt that the move allows practitioners to focus on number (specifically up to ten) developing a deeper
understanding and more secure numeracy ahead of starting Key Stage 1 (James, 2022). Although no longer an ELG,
space, shape, and measure are still part of the early years curriculum directly mentioned in the educational programme
for mathematics (DfE, 2022b). The revised mathematics educational programme is much more detailed, articulating that
pupils should have ‘frequent and varied opportunities’ to build and apply their understanding of counting, numbers to
ten, and the relationships and patterns between them (DfE, 2022b). The educational programme also highlights the
importance of confidence and developing a ‘have a go’ attitude with specific mention of talking to adults and peers about
what they notice (DfE, 2022b). The Reception Jigsaw was designed with the new curriculum in mind.

Turning to the existing research literature around the role of CPD to improve mathematics teaching in the early years,
a recent review commissioned by the EEF on early years and Key Stage 1 mathematics teaching (Hodgen et al., 2020)
concluded that while experimental evidence was lacking in the area of early years professional development, there was
‘some evidence from expert-judgment-based reviews suggesting that coaching together with instructional feedback may
be effective, particularly for manualised, or well-described, interventions’ (Hodgen et al., 2020, p. 64). The EEF guidance
for practitioners based on this review of the evidence put forward five recommendations for improving mathematics in
early years and Key Stage 1, with recommendation one citing developing practitioners:

e develop practitioners’ understanding of how children learn mathematics;

e dedicate time for children to learn mathematics and integrate mathematics throughout the day;
e use manipulatives and representations to develop understanding;

e ensure that teaching builds on what children already know; and

e use high-quality targeted support to help all children learn mathematics (EEF, 2021).

Developing practitioner confidence alongside their skills may also have an important role in improving attainment in
early years mathematics as more confident practitioners are likely to implement mathematics activities in the early years
(Costa et al., 2021; Knowles, 2017).

Prior to this trial, Reception Jigsaw had not been formally evaluated but had been piloted in a small number of schools.
The content components are well grounded in existing evidence (see Appendix D) and the delivery model is based on
WRMs signature training package—Primary Jigsaw. The evaluation of Reception Jigsaw was a two-arm cluster
randomised controlled trial comparing the outcomes of pupils and teachers whose schools were assigned to take part
in the Reception Jigsaw programme with those who did not. It was an efficacy trial as there has not been a trial of the
programme to date and the developers delivered the intervention in the schools allocated to the intervention group.
Efficacy trials are trials undertaken under developer-led conditions where there has not been a robust impact evaluation
to determine causal links between the intervention and outcomes previously (see EEF, n.d.).

Intervention

WRMs Reception Jigsaw is a CPD programme primarily for reception teachers and reception teaching assistants (TAs).
It involves five cycles of a twilight CPD session and a coaching visit. All ten sessions take place at the practitioners’
school and the coaching, in particular, is tailored to the school’'s needs. The programme is delivered throughout the
academic year. Details of the programme are given using the Template for Intervention Description and Replication
(TIDieR) framework below.

Initial recruitment began in November 2019 but was then paused due to disruptions to schooling relating to the Covid-
19 pandemic. The trial was subsequently delayed by a year with recruitment re-starting in November 2020. The
programme ran in schools from November 2021 to May 2022. The developer (WRM) had planned to recruit new trainers
in Essex and operate on a franchise/host school model to deliver the programme in this area, but this was not possible
due to Covid-related restrictions. In a change from the original plan, trainers from Yorkshire travelled to Essex to deliver
the training. This changed the delivery model in these schools as the twilight CPD session and the coaching visits were
delivered on the same day (as opposed to two weeks apart).

There were also small changes to programme delivery from what was originally planned due to Covid restrictions. Some
twilight CPD sessions used a hybrid approach where some practitioners attended in person and others remotely on
Zoom. Two twilight sessions were held entirely on Zoom.
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One further change to the original protocol was associated with testing. At design stage, Hodder’s Progress in
Understanding Mathematics Assessment (PUMA) was considered the most appropriate assessment for this trial as it
had most recently been standardised to a UK population, the group nature of the assessment reduces costs and
disruption in schools, and it had content alignment with the current national curriculum and EYFS framework (see
protocol) (Poet et al., 2021). However, the early years curriculum was revised with a new EYFS statutory framework
being implemented in all schools from September 2021 (DfE, 2021a). In autumn 2021, after analysis of the revised
PUMA assessment (New PUMA), it was felt that it did not align as well with the revised framework so other assessment
options were considered in depth. WRM also highlighted that the nature of the assessment (pen and paper test without
manipulatives) was not in line with their approach (and current broader thinking in early years pedagogy). A broad range
of alternative assessments were considered, including the mathematics scales of the British Ability Scales 3 (BAS3)
and online programmes using tablets, but nothing suitable was found to match the requirements of the trial. The New
PUMA was retained as the primary outcome measure and an additional secondary measure was added, which was a
subset of the New PUMA where questions covering topics not in the EYFS framework were removed (reduced PUMA
— see ‘Outcome measures’ section).

TIDieR checklist

1. Brief name

White Rose Maths Reception Jigsaw
2. Why (rationale/theory)

WRMs Reception Jigsaw is a professional development training package that aims to improve mathematics teaching
quality and outcomes in reception classes. Building on their popular CPD programme, the ‘White Rose Maths Primary
Jigsaw’ (which covers Years 1-6), Trinity MAT have developed a training package for reception. WRM received a large
demand for their primary training package and feedback from schools indicated that they felt that reception teachers
often miss out on training opportunities. In response to this, WRM developed the Reception Jigsaw, aiming to improve
the specialist mathematics pedagogical skills and knowledge of reception teachers and reception TAs. Other Key Stage
1 teaching staff were also invited to attend the sessions (particularly Year 1 teachers), to build on the delivery/teaching
in reception. In particular, Year 1 teachers were invited to attend the training because the development of early number
sense and early calculation strategies continues into Year 1. Although the content is predominantly aimed at reception
teachers, the training covers how the content can be extended into Year 1. It is also useful for the Year 1 teachers to
have an understanding of what has been covered in reception, in order to support those children who may be working
below the requirements of the Key Stage 1 curriculum. Including both reception and Year 1 teachers (and in some
schools, Year 2) provided the opportunity for discussion and comparison of how key learning points may be introduced
in reception and in Year 1.

The Reception Jigsaw is underpinned by strong principles of early years mathematics teaching, specifically: learning
through play; opportunities to explore and investigate through classroom provision; starting from and building on
children’s interests; using real objects in meaningful contexts to introduce mathematics learning; and the role of the
adult in supporting and enhancing learning through a balance of adult-led and child-initiated activities. Research shows
that high-quality early numeracy education has the potential to have lasting positive effects that may help to narrow the
gap in achievement throughout life. The Early Years Toolkit highlights the importance of professional development in
supporting early numeracy approaches (EEF, n.d.). Key areas for improvement include: supporting practitioners’
knowledge of mathematics; knowledge of children’s development and development trajectories in mathematics; and
understanding of the kinds of activities that support early mathematical learning. WRM have drawn on the What Works
Clearinghouse ‘Teaching Math to Young Children’ review and practice recommendations (IES, 2013), and the National
Centre for Excellence in the Teaching of Mathematics (NCETM) progressions for the early years. The evidence base
for each of the five modules is shown in Appendix D.

3. Who (recipients)

Table 3 below shows, which members of staff take part in each element of the jigsaw; these people are the direct
recipients of the training. Pupils are then recipients of the programme through being taught mathematics by a trained
practitioner who puts into practice what they have learned through the CPD and coaching sessions.
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Table 3: Participants of the elements of training

Face-to-face

twilight training Gap tasks | Half-day coaching visit

Reception teachers Essential Essential Essential (in 2+ form entry, participation in each

coaching visit will be by one of the teachers, not
both/all. Different reception teachers may take part
in different coaching visits)

Reception teaching Recommended Optional Not expected to attend
assistants
Year 1 teachers Essential Optional Not expected to attend
Year 1 teaching Recommended Optional Not expected to attend
assistants
Year 2 teachers and Optional Optional Not expected to attend

teaching assistants

Mathematics lead Essential Optional Essential (although could be for just part of the visit)

4. What (materials)

The materials specific to the schools that participated in the intervention group:

Resources provided in training: WRM provides dot plates and number cards for numbers zero to five to teachers
in training session 1 and for larger numbers (6—10) in training session 3. WRM share a bank of resources and
books with trainers to use during the training, depending on the needs of the school and what comes up in their
discussions.

Gap tasks: At the end of each twilight session the participants are set a ‘gap task’ related to the training given,
to be completed before the next session (also see section on ‘What (procedures, activities, or processes used)’
below). The gap tasks are listed in the same booklet as the journal provided by WRM.

Journal to record individual reflections and progress: This is a tool for reflection by those participating in the
Reception Jigsaw twilight sessions. It is not collected in or reviewed by WRM, although practitioners might use
it during the half-day visit by the trainer to talk about their progress.

Videos demonstrating teachers modelling practice covered in the modules: These were originally planned as
part of the intervention. These videos were to be made available only to participant schools via a log-in.
However, due to logistical challenges due to Covid-related restrictions, these videos did not form part of the
intervention.

The materials available to all schools:

Online resources. Publicly available to all schools on the WRM website, these include teacher guidance,
schemes of learning, and interactive whiteboard presentations. Awareness of these resources may be higher in
the intervention schools due to their ongoing participation in the training. However, the control group would also
have had some awareness of the online resources as they were mentioned as part of the recruitment to the
trial. High proportions of all trial schools stated they used WRM schemes of work in the baseline business as
usual proforma.

5. What (procedures, activities, or processes used)

The training received by the schools that participated in the intervention group:

Five twilight in-depth training sessions (each two hours), delivered face-to-face at each school. Each school
receives their own training (i.e. not grouped with other schools)—for attendees, see section on ‘Who (recipients)’
above. In the trial, sessions were spaced across the reception year, between November 2021 and May 2022.
Due to Covid-related restrictions, a few CPD sessions were delivered using a hybrid model, where some

10
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practitioners were in school and others joined remotely (via Zoom). Two sessions out of all those delivered were
delivered entirely remotely.

e Sessions are delivered using slides: Slides are the same across schools, but discussions and the sessions’
focus are tailored depending on the school. Trainers are able to add examples based on their own experience,
but they are not able to add/take away any slides.

e  Schools receive handouts summarising key messages from each session.

e Sessions are trainer-led from the front, with opportunities for discussions about some of the issues currently
faced by the school/approaches taken.

e The training sessions include practical activities and games that schools could use in their own classrooms.

o Five gap tasks, to be completed between twilight sessions by reception teachers to encourage implementation
and reflection of the learning in their teaching.

e Gap tasks are based on the content of the twilight sessions. All of the schools are given the same gap task, but
how they approach the tasks is fairly open.

e The gap tasks are discussed with the specialist leader in education (SLE) during the half-day coaching visit (see
below).

¢ Five half-day coaching visits from an early years SLE.

e These sessions are expected to be attended by (at least one of) the reception teachers. The school mathematics
lead also usually attends at least part of the coaching session. This is to reduce the burden on schools and the
need for classroom cover. In two-form entry schools (or larger), the coaching sessions may be shared between
the reception teachers.

e The aim of these visits is to support reception teachers in developing effective practice in their own setting, and
as such are highly tailored to each school. Schools can also provide feedback on the extent to which they have
used the training in their classroom.

e The half-day coaching visits are made after the gap tasks and are an opportunity to reflect on the gap task with
the SLE. The model used in Essex varied from the standard approach due to challenges in recruiting trainers in
the Essex area: Trainers from Yorkshire were used to deliver the programme in Essex. In order to reduce costs,
trainers travelled to Essex five times, combining the coaching with the next CPD session (see ‘Adaptations’
section below).

o These sessions are more tailored than twilight sessions, but are still based on the topic covered in the previous
twilight session. The school and SLE agree how to use the time—this could involve coaching, lesson
observations, or reviewing the organisation of the classroom in relation to mathematics. Different schools may
focus the time differently, for example some schools may opt to upskill a reception teacher to become an expert
in mathematics teaching in the early years, while others may use the time to support newer or less confident
reception teachers in their mathematics teaching.

o  Twilight training sessions are completed outside of the school day whereas half-day sessions are held during
the school day.

The Reception Jigsaw was delivered to each school between November 2021 to May 2022. The aim is that the same
person (SLE/trainer) delivers all the sessions in a particular school—allowing for continuity and relationship building.

The five sessions/modules were:

. Developing early number sense: Focuses on counting principles, subitising, composition of number,
comparison, and number relationships. The gap task is focused around building in activities to subitise through
daily inputs and adaptations to the classroom provision.
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Creating a mathematical classroom: Themed around attitudes to learning and incorporating everyday
mathematics through classroom routines. The module also covers the role of the adult in supporting learning
and planning for adult-led activities, with the gap task revolving around planning a sequence of learning to
include a balance of adult-led and independent play-based activities.

Mathematical talk and questioning: Discusses why talk is important and focuses on developing sustained
shared thinking. It also focuses on creating opportunities for talk using open-ended questions, examples, and
non-examples. The gap task asks teachers to trial and observe the quality of talk in the classroom.

Reasoning and problem solving in the early years: Focuses on classroom culture, developing reasoning,
and problem solving (including odd and even, and doubling) through games and stories. The gap task is about
trialling some of the suggested strategies for developing reasoning and problem solving in the classroom.

Exploring pattern and shape: Discusses the importance of pattern spotting, progression through pattern,
patterns through story, and looking at shapes. The gap tasks focus on choosing at least two areas of provision
and considering how they could be enhanced to include opportunities for exploring pattern.

6. Who (implementers)

The Reception Jigsaw is delivered by expert trainers from WRM. Teachers in receipt of the training then deliver content
to pupils over the course of the reception year.

Who are the trainers?

For the ftrial, trainers were chosen selectively, both based on applications from potential trainers and through
‘headhunting’. Some trainers were full-time employees of WRM. All trainers are qualified teachers and SLEs,
and are required to have at least five years’ of teaching experience as well as early years’ experience. Some
had been teaching for 25 years.

Trainers were not necessarily mathematics specialists, but most tended to be. Trainers had a mix of expertise.

The plan to deliver Reception Jigsaw in Essex involved operating a host school/franchise model, with locally-
recruited WRM-trained trainers operating in that area. As mentioned above, recruitment challenges in Essex
led to WRM trainers from Yorkshire delivering Reception Jigsaw in Essex (see ‘Adaptations’ section below).

How is training of trainers carried out?

The core team at WRM runs the training. WRM make the people being trained (‘trainers’) aware of the high
standards expected. The training of the trainers is delivered by one or more of the core WRM team. For this
trial, the CPD sessions were all delivered by the WRM project lead. Additional training for the school support
visits and developing quality early years provision and pedagogy was delivered by the WRM head of early years.

The ‘train the trainer’ sessions follow the format of those successfully implemented on the Primary Jigsaw.
Trainers have the opportunity to explore each session in depth and discuss the key pedagogy and research,
which forms the basis of the training. They have the opportunity to read and discuss the key background reading,
which supports each session. In addition to training on the session content, the trainers will also have training
on presentation and delivery style.

As part of the training, the trainers then practice delivering each of the twilight sessions in front of the WRM core
team, and WRM provide feedback based on these sessions.

In the trial, WRM started to recruit trainers during the 2019/2020 school year in line with the original delivery
timetable. Trainers received some training prior to the start of delivery (in Summer Term 2020, and in Spring
Term and Summer Term in 2021, depending on when they were recruited). The remaining training—about how
to deliver each of the modules—was staggered through the 2021/2022 academic year to ensure that the delivery
of the sessions was not too far removed from the training.
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Quality assurance of the trainers’ delivery

e Training sessions, delivered by every trainer, are observed by WRM twice a year. Based on their observations,
WRM collate their feedback on different aspects of the training. The feedback is then analysed by the WRM
team to identify and suggest specific areas of improvement for every trainer.

e As new trainers were recruited by WRM to deliver the Reception Jigsaw as part of the trial, WRM planned for
all newly recruited trainers to deliver a ‘practice’ session before they delivered sessions in schools in the trial.
WRM observed this practice session and provided feedback and guidance to the trainer as needed.

o After every session, feedback from attendees is collected by the trainer and analysed and used to inform both
the course content/delivery across all trainers as well as the line management/development of the individual
trainers.

e  The trainers have fortnightly meetings with their line manager for supervision and (two-way) feedback.
How long does the training of the trainer last?

e There is one day of introductory training at the start, then for each module there is approximately one and a half
days of training per module. The training is intensive and includes the research that the modules are based on.
The trainers’ delivery of the twilight sessions is observed (by the WRM team) and feedback is provided.

e Training is spaced out over the year and trainers are trained just before they are due to deliver the particular
module.

7. How (mode of delivery)

The same trainer delivers all training to the same school. Each trainer goes to five to ten schools. The school has the
trainer’s email address so they can ask queries.

What is the balance between trainers following the content versus tailoring it?

Twilight sessions mostly follow the specified content, with coaching visits allowing more flexibility for tailoring. Trainers
are free to add their own anecdotes (also see section on ‘What (procedures, activities, or processes used)’ above).

The participants use what they have learned in the training to change/inform their teaching and delivery of mathematics
in the classroom. The trainers can provide support to do this, as part of the coaching, and if there are questions from
the school/teachers then the trainers will support the school with additional requests.

As well as delivering the training and coaching, the trainers observe any changes that have occurred through the year.
WRM are able to (lightly) monitor schools’ participation in the project during each visit based on how engaged they are
with the content as well as the extent to which the school has completed the gap task and reflection. During the trial,
trainers completed detailed reports for each school visit, which were sent to the central WRM team. WRM also held
regular team meetings and phone calls to discuss schools as needed.

8. Where (setting of the intervention)
The target schools were:

e primary schools in Yorkshire and surrounding areas (up to 75 miles from Halifax), and schools in Essex or those
close to the Essex border in Outer London;

e schools that had not previously had more than two sessions of WRM Primary Jigsaw training or any sessions
of Reception Jigsaw training;?

e schools who were not participating in any other early years trials by the EEF; and

2 WRM plans to offer the Reception Jigsaw training sessions as either webinars or face-to-face training during the 2020/2021
academic year. The half-day school support visits will not be included. Any school accessing any of these sessions will be excluded
from the trial.
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e schools with stand-alone reception classes (i.e. not mixed reception/Year 1).

An adjustment was made to the eligibility criteria in January 2020 relating to the DFEs Early Years Professional
Development Programme (EYPDP). Schools were able to participate in this trial and the EYPDP so long as the reception
teachers in the school did not take part in the mathematics module of the scheme.

9. When and how much (dosage and duration)

As described above in section on ‘What (procedures, activities, or processes used)’, training consists of ten sessions—
five twilight CPD sessions and five coaching sessions—held over an academic year. Under ideal conditions, training
starts in July so that staff can use knowledge from the initial session to plan for the pupils starting their classes in
September. In the trial this happened over a slightly shorter time frame than would normally happen in schools due to
the data and testing requirements of the trial, from November 2021 to May 2022.

In terms of dosage for the pupils, while the Reception Jigsaw aims to feed into many aspects of the school day, teachers
are encouraged to adapt the training to their own classroom; so, implementation will look different in different schools
and even different classrooms in the same school.

10. Tailoring (adaptation to the intervention)

The Reception Jigsaw training is delivered at each school alongside the coaching sessions. The Reception Jigsaw is
delivered using a standard set of materials that WRM have developed, but the school-level delivery can be tailored to
individual schools if there are particular areas they need support with.

The coaching (half-day) visits are highly tailored to each school (see above).

Teachers can tweak how they adapt their learning based on the level the children are at. The training package aims to
develop teachers' knowledge of pedagogical approaches and developmental progressions for early maths so they can
apply these in their own classrooms.

11. How well (planned)
Strategies to maximise adherence and fidelity

The half-day coaching sessions usually allow trainers to gauge engagement and an indication of whether schools are
implementing the training. In the trial, trainers will feed this information back through school visit reports after each visit
to the WRM project lead, who will have a follow-up phone call with the key contact at the school to discuss any issues
where they arise. WRM project lead will keep a record of any issues and actions taken in response.

WRM collects informal records of where schools are in terms of progress and whether schools have improved over the
year.

Logic model

Figure 1 shows the hypothesised logic model for the Reception Jigsaw. The hypothesised outputs, outcomes, causal
mechanisms, and mediators are detailed. The impact evaluation explored whether there was an impact of accessing
the Reception Jigsaw on practitioners’ confidence in teaching mathematics, pupil attainment outcomes, and on
practitioners’ confidence in their own mathematics ability. Medium-term pupil-level outcomes will be assessed in
Summer Term 2023 when the pupils in the trial will be in the last term of Year 1. The results of this analysis will be
added to this report as an addendum in early 2024.

The outputs concerned with changes to the learning environment in reception and Year 1 (as well as changes to
teachers’ understanding of mathematic development) are captured in the implementation and process evaluation (IPE).
Mediators around levels of compliance to the intervention (attendance at CPD sessions, coaching sessions, and
completion of gap tasks) are also explored in the IPE, and the impacts of attendance compliance, specifically on pupils’
mathematical outcomes, are estimated in the impact evaluation.
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Figure 1: Hypothesised logic model (mediators shown in clear boxes)

White Rose’s Reception Jigsaw aims to improve practitioners' pedagogical knowledge and understanding of mathematics, and quality of teaching of
mathematics in Reception to provide all children with a solid understanding of the early foundations of number. Evidence shows that high-quality

early numeracy education has the potential to have lasting positive effects that may help to narrow the gap in achievement throughout life. The
training is based on published evidence (see appendix).

Intervention: Activities: Outputs:
Reception Jigsaw
is a CPD package

. ; Short-term outcomes:
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for Reception person responsible for maths Changes to pedagogy
teachers/ TAs,

and Year 1 Staff responsible for
teachers/TAs. mathematics teaching attend
School Maths 5 interactive twilight all training sessions and put
Lead to attend. g pedagogical content learning into practice in

(Y2 staff can also 'd sessions between sessions
participate) '

Teachers/TAs apply learning in the classroom, leading to:

in reception must attend all
twilight sessions.

Pupil level

Deeper understanding of mathematical concepts and
improved maths attainment at the end of Reception
(PUMA test)

Y1 Teachers/TAs build on reception maths teaching & apply
learning in the classroom, leading to:

Gap tasks completed in- Practitioners in KS1 have a

z'd_—\_-“\_
[ High—.quality & _ ? between sessions better understanding of
development Pupil level Improved maths attainment at the end of Year 1

O“_l’l" high-quality 5 half-day coaching visits Changes to maths provision (PUMA)

trainers (SLE) (with reception staff and * implemented across KS1 Greater confidence in and knowledge of maths (teachers

involved maths lead) and pupils)

Conesccontent Participation by Maths Lead

E‘?is deedniz research/ Videos and materials and support from school Long-tem impact (not covered in this study):
All WRM trainers deliver senior leadership critical to Sustained improved outcomes for pupils in reception and
training and coachingat a successful implementation beyond.
consistentand similar quality B -~ Closing of the gap between FSM and non FSM pupils.
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Evaluation objectives

The evaluation research questions are given below. Further detail of the evaluation design can be found in the evaluation
protocol (Poet et al., 2021) and statistical analysis plan (SAP) (Andrade et al., 2022).

Impact research question
Primary question

1. What is the impact of the WRM Reception Jigsaw intervention on reception children’s mathematics attainment,
as measured by New PUMA tests at the end of the reception year, compared to ‘business as usual’?

Secondary questions

2. What is the impact of the WRM Reception Jigsaw intervention on pupils’ mathematics attainment as measured
by New PUMA tests at the end of Year 1, compared to ‘business as usual’?

3. What is the impact of the WRM Reception Jigsaw intervention on pupils’ score on the mathematics sections of
the EYFSP, compared to ‘business as usual’?

4. What is the impact of the WRM Reception Jigsaw on reception practitioners’ and school mathematics leads’
confidence to teach mathematics to children in their reception year, compared to ‘business as usual’?

5. What is the impact of the WRM Reception Jigsaw on reception practitioners’ and school mathematics leads’
confidence in their maths ability, compared to ‘business as usual’?3

6. Are effects on mathematics attainment in the reception year (as per research question 1) different for pupils
eligible for free school meals (FSM)?

IPE research questions

1. Was the Reception Jigsaw delivered as intended in terms of dosage, nature, and quality?4
How well did the participants (teachers/support staff from reception and Key Stage 1, mathematics lead, senior
leaders, and pupils) engage with the Jigsaw? Were there any implementation challenges faced? If so, what
were they and to what extent were they overcome?

3. Was the quality of training, support, and intervention materials provided by the developer adequate? Was
preparedness and confidence of staff delivering the intervention at the right level? If not, why?

4. To what extent do participants feel the intended outcomes of the programme are being achieved for children,
practitioners, and the school? How are they being achieved?

5. What does business as usual consist of for the comparison group?

Ethics and trial registration

An ethical review was undertaken as part of the National Foundation for Educational Research (NFER) start-up meeting
in October 2019 where consideration was given to consent and impact of the research on trial participants (practitioners
and pupils). The evaluation was conducted in accordance with the NFER Code of Practice.

The trial was designed, conducted, and reported to Consolidated Standards Of Reporting Trials (CONSORT) standards
and registered on the International Standard Randomised Controlled Trial Number (ISRCTN) registry
(https://doi.org/10.1186/ISRCTN36328399).

Ethical agreement

Ethical agreement for participation within the trial was provided by the headteacher of the school when signing the
memorandum of understanding (MoU). Ahead of any pupil data being shared, parents/carers were provided with a letter
giving details about the trial. They were also provided with information about how they could withdraw their child from

3 This research question was not explicitly stated in the protocol but was added when the SAP was drafted. Upon closer examination
of the instrument used in Chen et al. (2014), it was felt that two of the three scales (measuring different constructs) were relevant in
terms of outcomes in the logic model. One scale was ‘confidence in teaching mathematics’ and the other was ‘confidence in one’s
own mathematics ability’.

4 This relates to perceived quality, including aspects such as consistency of delivery against training materials, trainer
responsiveness, and participant engagement levels.
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testing and data processing if they had objections to this (see Appendix E). Practitioners completing surveys as part of
the trial were also provided with full information about the research and how their responses and data were going to be
used. Separate privacy notices were drawn up for pupils and school staff (see Appendix F) giving details of any personal
data being collected as part of the trial and how they were being transferred, stored, used, and reported.

All data gathered during the trial were held in accordance with the data protection framework established by the Data
Protection Act 2018 and the General Data Protection Regulation (GDPR) (European Union) 2016/679, and treated in
the strictest confidence by the NFER, WRM, and the EEF. Our legal basis for gathering and using this data was
legitimate interest through our work as a research organisation.

Data protection

Personal data was processed as part of the evaluation. Prior to the trial starting, a data sharing agreement between
WRM, NFER, and the EEF was signed setting out the roles and responsibilities around data security and processing.
This includes a description of the nature of the data being collected and how it will be shared, stored, protected, and
reported by each party. NFER and WRM were the joint data controllers for the trial up until the data is passed to the
EEF archive.

The legal basis for processing personal data is covered by GDPR Article 6 (1) (f), which states that: ‘processing is
necessary for the purposes of the legitimate interests pursued by the controller or by a third party except where such
interest are overridden by the interests or fundamental rights and freedoms of the data subject which require protection
of the personal data’.

We carried out a legitimate interest assessment, which demonstrated that the evaluation fulfilled one of NFERs core
business purposes (undertaking research, evaluation, and information activities). It has broader societal benefits and
will contribute to improving the lives of learners by providing evidence for schools when making decisions about
mathematics CPD.

NFER and WRM provided a MoU to schools explaining the nature of the data being requested of schools and children,
how it will be collected, and how it will be passed to and shared with NFER. An information sheet and withdrawal form
were also distributed to parents who were due to start reception in September 2021 before any of their child’s data was
transferred to NFER (see Appendix E). The information sheet provided details about the project and any planned pupil
data collection, as well as links to the privacy notice.

Transfer of personal data between WRM and NFER, and between schools and NFER, took place using NFERs secure
online portal.

Pupil data was linked to the National Pupil Database (NPD) in order to collect pupil-level data on FSM eligibility and
EYFSP outcomes. NFER provided the Data Sharing Team at the DfE with the pupil information, allowing a match to the
NPD. After the matching process had taken place, NFER then analysed this data using the Secure Research Service
(SRS) managed by the Office for National Statistics (ONS). NFER accessed the data for analysis remotely through the
SRS secure online system. The SRS does not allow users to remove or copy data from its servers.

At the end of the EEF evaluations, all data is archived to allow for further secondary analysis. At this point, the EEF
becomes the data controller and NFER is no longer responsible for the data and are no longer a data controller. After
three months of the completion of the study, all of the matched data (i.e. to NPD) will be added to the EEF archive and
‘de-identified’ before being made available to researchers. The EEF archive is hosted by the ONS and managed by the
Fischer Family Foundation (FFT) Education. Other research teams may use the de-identified data as part of subsequent
research through the Approved Researcher Scheme. NFER will delete all data collected for the trial one year after the
publication of this report.

For further information, privacy notices for the study are available in Appendix F.
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Details of the project team and their roles and responsibilities, in terms of the evaluation, are given in Table 4.

Table 4: Project team roles and responsibilities

Name Institute Roles and responsibilities
Ben Stvles National Foundation for Project director, responsible for leading the
y Educational Research (NFER) | NFER team and project delivery
Helen Poet / Sarah Project manage.r, responsple for overseeing the
: . NFER day-to-day running of the trial and the
Tang / Connie Rennie . . .
implementation process evaluation (IPE)
David Sims NFER Process. evaluation director, responsible for
overseeing the development of IPE tools
Test and schools administration lead,
Kathryn Hurd NFER responsible for overseeing recruitment, school
contact, and testing
Guido Miani / Alison . .
Operations researchers, responsible for
Hale / Asma Ullah / L .
. . NFER coordinating school recruitment, school contact,
Guvi Chohan / Lydia i
. and testing
Wallis
Joana Andrade / Chris
Morton / Gemma NFER Statistician, responsible for statistical analysis
Schwendel
Kerry Martin NFER Researcher, responsible for leading IPE
Eleanor Bradley NFER Researcher, responsible for supporting IPE
Mathematics lead specialist, responsible for de-
Jane Brown White Rose Maths (WRM) veloping the intervention content, training the
trainers, and leading the delivery team
Tony Staneff WRM Foupder of WRM, responsible for overseeing
the intervention
Caroline Hamilton WRM !Z)|rector gf WRM, responsible for overseeing the
intervention
Head of early years foundation stage,
Kat Ellis WRM responsible for leading the delivery team and
school-to-school support training
Jane Rodda (name The Education Endowment Foundation project
: WRM coordinator, responsible for administration and
change from Milner) o
school liaison
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Trial design, including number of arms

Two-arm, cluster randomised

Unit of randomisation

School

Stratification variable(s)

(if applicable)

Geographic area (Yorkshire and Essex)
Taking part in Mastering Number programme (Yes/No)

(combined to give four strata: Essex_Yes, Essex_No,
Yorkshire_Yes, Yorkshire_No)

Variable

Mathematics attainment

Primary outcome Measure

(instrument, scale,
source)

End of reception mathematics score, test total score, 0—
30, New PUMA

Variable(s)

Early years foundation stage profile (EYFSP)

Secondary outcome (1) Measure(s)

(instrument, scale,

EYFSP, taking the value one if a pupil meets or exceeds
the two mathematics goals, and zero otherwise, National
Pupil Database

source)
o Practitioners’ confidence to teach mathematics to
Secondary outcomes (2, 3) | Variable(s) TeeEifon Ul
e Practitioners’ confidence in own mathematics ability
o Practitioners’ confidence to teach mathematics to
reception pupils scale, 11-55, bespoke survey,
adapted from the Early Math Beliefs and Confidence
Measure(s)

(instrument, scale,

Survey (Chen et al., 2014)

e Practitioners’ confidence in own mathematics ability

source) scale, 9-45, bespoke survey, adapted from the Early
Math Beliefs and Confidence Survey (Chen et al.,
2014)
Secondary outcomes (4) Variable(s) Mathematics attainment
Measure(s)

(instrument, scale,
source)

End of reception mathematics score, reduced test total
score, 0—-20, New PUMA
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Secondary outcomes (5 — . Mathematics attainment
R Variable(s)
longitudinal outcome)
Measure(s)
Year 1 mathematics score, test total score, 0-30, New
(instrument, scale, PUMA — Summer 1
source)
Variable Mathematics ability
Baseline for primary
outcome and secondary Measure
outcome (1, 4) Teacher assessment based on observation (Emerging
(instrument, scale, Numeracy checklist), 10—60*, bespoke instrument
source)
e Practitioners’ confidence to teach mathematics to
Variable reception pupils
e Practitioners’ confidence in own mathematics ability
Baseline f d ¢ Practitioners’ confidence to teach mathematics to
atse ine o;sgcon ary reception pupils scale, 11-55, bespoke survey,
SRS (2 2 Measure adapted from the Early Math Beliefs and Confidence
Survey (Chen et al., 2014)
(slglsj?::;'nent, scale, ¢ Practitioners’ confidence in own mathematics ability
scale, 9-45, bespoke survey, adapted from the Early
Math Beliefs and Confidence Survey (Chen et al.,
2014)

* The protocol states the scale for the Emerging Numeracy checklist as 0—20. The checklist is a 20-item list but as the instrument development
progressed it was felt that a three-point scale for each answer was more appropriate than a binary (Yes/No) one.

The trial was an efficacy trial using a two-arm cluster randomised controlled trial. A cluster design was the most
appropriate as the Reception Jigsaw is a CPD programme aimed at reception practitioners in a school. The intervention
was the Reception Jigsaw, which is a CPD programme aimed at reception staff developed and delivered by WRM. The
control condition was ‘business as usual’, although it is important to note that the majority of randomised schools used
WRM schemes of work in reception across both arms of the trial as part of their usual practice prior to the trial (91% of
54 intervention schools, 84% of 80 control schools).

In summer 2021, the Government launched a programme ‘Mastering Number’, which aims ‘to secure firm foundations
in the development of good number sense for all children from reception through to Year 1 and Year 2'.5 In October
2021, during pupil-baseline data collection, trial schools were asked by email whether they had signed up to take part
in the Mastering Number programme in the current academic year (2021/2022). This information was used as a
stratifying variable in randomisation to ensure that there was balance across intervention and control arms in terms of
schools taking part in the Mastering Number programme (see ‘Randomisation’ section below).

The evaluation measured the impact of Reception Jigsaw on pupils’ mathematics attainment at the end of their reception
year in school. Mathematics attainment was measured using the New PUMA (primary outcome) and the EYFSP
(secondary outcome 1). An additional secondary attainment outcome (4) was included in the SAP that was not included
in the protocol. On closer examination of the New PUMA by WRM, it was felt that some of the items included in the
assessment were not in line with the revised early years curriculum. The project team (WRM, NFER, and the EEF)
decided to include a secondary outcome that included a reduced number of items from the New PUMA (see ‘Outcome
measures’ section below). Other secondary outcomes (2, 3) considered: the impact on reception practitioners (teachers

5 https://www.ncetm.org.uk/maths-hubs-projects/mastering-number/
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and TAs) and school mathematics leads; measuring the impact the programme had on their confidence to teach
mathematics to reception pupils; and confidence in their own mathematics ability.

In autumn 2022, the decision was made by EEF to proceed with the longitudinal follow up as per EEF guidance (EEF,
2019) and the trial protocol (Poet et al., 2021). In March 2023, all schools were asked to confirm their pupil data (such
as name, date of birth and whether they had withdrawn from the trial). We provided schools with a pupil data form
prepopulated with the details of the pupils who took part in the trial previously. Schools were asked to confirm whether
these pupils were still able to take part or if they had since left the school or been withdrawn from the assessment. This
enabled the research team to track the pupils. Schools had a similar opportunity to mark a pupil as having left the school
or withdrawn when the registers are sent out with the assessments. All schools taking part in the trial were asked to
complete a second New PUMA Summer 1 (for Year 1 pupils) with the cohort of pupils who had taken the original impact
assessment at the end of their reception year in summer 2022. This second (longitudinal) assessment took place in
summer 2023 at the end of Year 1.

WRM recruited schools from Yorkshire and Essex, however fewer schools were recruited from Essex than originally
planned due to challenges in recruiting trainers and schools in Essex (see ‘Randomisation’ section below). Financial
incentives were paid to the 135 schools that completed the pupil-level endpoint assessment. Intervention schools (n=55)
received £250 and control schools (n=80) received £750 in Autumn Term 2022. Further financial incentives were paid
to those schools that completed the longitudinal follow-up assessments to the sum of £200 per school.

Participant selection
School eligibility

Eligible schools were any state schools in Yorkshire or Essex with at least one reception class that had not taken part
in any Reception Jigsaw training in the past. More specifically, the eligibility criteria for schools were:

o all state primary schools situated within a 75-mile radius of Halifax, and schools in Essex or those close to the
Essex border in Outer London;

e schools that have not previously had more than two sessions of WRM Primary Jigsaw training or any sessions
of Reception Jigsaw training;®

e schools who are not participating in any other early years trials by the EEF in 2021/2022;
e schools with stand-alone reception classes (i.e. not mixed reception//Year 1); and

e schools may participate in this trial and the DfE EYPDP so long as the reception teachers in the school do not
take part in the mathematics module of the scheme.

These criteria were explained to the schools by WRM during recruitment. The number of schools in the intervention
group was 55 as this was the number of schools that WRM had the capacity to deliver to during the intervention period.
Of the 55 intervention schools, 35 were planned for the North-East and 20 for Essex, as WRM are based in Yorkshire.
The aim was to recruit 85 schools from Yorkshire and surrounding areas (35 intervention, 50 control) and 50 from Essex
and surrounding areas (20 intervention, 30 control), although fewer schools were recruited in Essex than planned. This
was at least due in part to not being able to hold as many face-to-face recruitment events in Essex due to restrictions
on travel related to Covid-19.

Within the school, all reception teachers, Year 1 teachers, and school mathematics lead are expected to take part in the
intervention. Other school staff such as reception TAs and Year 1 TAs are encouraged to attend the training whereas
Year 2 classroom staff can attend but are not the intended focus of the Reception Jigsaw (see ‘Intervention’ section).
The intervention is a CPD intervention delivered to the school mathematics lead and all reception and Year 1 teachers,
who then use the teaching approaches with all their classes.

6 WRM offered the Reception Jigsaw training sessions as either webinars or face-to-face training during the 2020/2021 academic
year (although the half-day school coaching visits were not included). Any school accessing any of these sessions were excluded
from the trial.
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School-level pupil sampling

For the trial, in order to reduce burden on teachers and costs, a sample of 20 pupils per school was used for the pupil-
level assessments (at baseline and endpoint) as NFER test administrators can accomplish 20 tests in a day’s visit when
using small-group assessments. If schools had fewer than 20 pupils all the pupils would be in the sample. Initial plans
involved NFER analysts using the pupil data provided by the schools in summer/early autumn 2021 to randomly select
20 pupils per school, who would then go on to be the trial pupils. It was expected that all pupils in the reception classes
of intervention schools would receive the intervention (via their teachers), but the assessments would just take place on
the 20 sampled pupils.

During the design stage of the trial, the evaluation team assumed that 25% of pupils participating in the trial would be
eligible for FSM,” which led to a rough estimation of a cluster size of five FSM pupils per school. The minimum detectable
effect size (MDES) for the FSM subgroup was calculated using this cluster size estimate (see Table 10).

However, in a subsequent analysis based on the historical figures for proportion of FSM pupils in the schools that signed
up for the trial, the trial’s statistician concluded that the average proportion of FSM-eligible pupils was overestimated in
the original design. Therefore, a random sample of 20 pupils per school would not achieve an average FSM cluster size
of five FSM pupils. In fact, in order to ensure a cluster size of five FSM pupils per school (and the corresponding MDES
described in the protocol), it would have been necessary to randomly select 28 rather than 20 pupils per school.

Based on the updated calculation, the evaluation team adopted the following sampling scheme:

o We randomly selected an initial sample of 28 pupils per school, the randomisation being stratified to reflect the
reported FSM proportion of the individual schools (the proportion of reported FSM was calculated using the
Yes/No responses for each individual school—ignoring missing data). Of these 28 pupils, 20 constituted the
pupils to be included in the measurement for the trial and eight pupils were standbys if replacement was
necessary.

e Ineach school, the pupils explicitly identified as eligible for FSM in the initial sample were automatically included
in the sample of 20 pupils selected for the trial. The remaining pupils in the initial sample were then randomly
allocated to the trial sample or assigned to a group of replacements of up to eight children per school.

o The pupils in the replacement groups were treated as standbys, to be included in the trial sample in case the
pupils in the trial samples of their schools could not take part in the trial (e.g. if they did not start at the school)
or were withdrawn from it (i.e. by their teacher or parent/guardian). This replacement process could only happen
prior to randomisation.

The R code used to draw the pupils is included in Appendix G. All the calculations were performed in R 4.0.3.
Recruitment

This trial originally began in July 2019. Recruitment started in November 2019 with a view to run the intervention in
schools in Autumn Term 2020. As WRM had existing links with a large number of schools, they led the recruitment of
schools to the trial. Recruitment was paused in March 2020 as schools were closed to the majority of pupils in response
to the Covid-19 pandemic. As of March 2020, WRM had contacted 532 schools of which 98 had signed MoUs. The
project team (WRM, NFER, and the EEF) decided to delay the project by a year due to disruption and pressures in
schools relating to the pandemic. Recruitment reopened in November 2020. WRM approached schools that had already
signed an MoU to ascertain whether they would like to take part in the rescheduled trial. They also re-approached
schools that had been approached during the first recruitment period (pre-Covid-19) but had not previously signed up
as well as approaching new schools.

By May 2021, WRM had recruited 160 schools (145 recruited to the trial and 15 constituted a waitlist), having
approached a total of 1,004 schools. Of the 145 schools that signed up to take part in the trial, 82 had previously signed
MoUs to take part in the original trial. Between May 2021 and randomisation in October 2021, 19 schools either withdrew

7 The figure of 25.0% of pupils eligible for FSM is still considerably higher than the national proportion that stands at 20.8% as of
June 2021, having gone up from 17.3% in 2020 (https://explore-education-statistics.service.gov.uk/find-statistics/school-pupils-and-
their-characteristics).
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or dropped out of the trial, so the 15 schools on the waitlist were invited to take part in the trial and agreed to do so. A
further three recruited schools were identified as being independent schools and thus ineligible to take part in the trial.
A total of 138 schools were randomised. While the sample size calculations at design stage suggested an achieved
sample of 129 schools was required (see ‘Sample size’ section below), it was decided that it would be desirable to
increase this number slightly given the uncertainty around working with schools during the Covid-19 pandemic and
recovery period, and their engagement in research during such a time.

Outcome measures
Baseline measures

In the first half of Autumn Term 2021, the first statutory national administration of the NFERs new Reception Baseline
Assessment (RBA) took place. The RBA data is not available to researchers via the NPD (NFER, 2019) and therefore
it was not possible to use this as the baseline measure. As an alternative, NFER researchers created an Emerging
Numeracy (EN) checklist with expert input from WRM early years specialists, which was used as a baseline measure
for the pupil-level outcomes (primary and secondary 1 and 4).

The EN checklist was developed in consultation with colleagues in the Centre for Assessment at NFER and early years
specialists at WRM and comprised 20 tasks based on the Early Years Outcomes and the ELGs (DfE, 2021a; DfE,
2021b). The EN checklist is available in Appendix H. Teachers were asked to complete the EN checklist after they had
completed the RBA.28 For each of the 20 tasks, teachers were asked to signal whether each pupil, from what they had
observed, could not do the task, could do it with support, or could do it independently. Responses were coded as 1, 2,
3 thus creating a scale that ranged from 20 to 60. To ensure that the EN checklist was adequately reliable, the
Cronbach’s alpha index was calculated for the group of 20 variables, and was found to be 0.95. A Cronbach’s alpha
greater than 0.7 is generally considered adequately reliable (Nunnally and Bernstein, 1994).

The baseline measures for the practitioner-level outcomes, namely ‘practitioners’ confidence to teach mathematics to
reception pupils’ and ‘practitioners’ confidence in own mathematics ability’ were the same instrument as the outcome
measure.

Primary outcome

As a follow-up test we used the reception version (summer) of the New PUMA, a standardised test developed by Rising
Stars (part of Hodder Education). At the time of the initial trial design, the PUMA was considered the most appropriate
assessment choice as it had been most recently standardised to a UK population, it could be administered in small
groups (as opposed to one to one) and it was aligned to the early years curriculum. In 2020, after the evaluation was
designed, an edition of the 2014 PUMA was released (i.e. New PUMA). There was no change in the content between
the New PUMA and the previous edition at reception level, despite curriculum changes in this area; so, the alignment
to the curriculum was considered not as strong. In late 2021 and early 2022, other assessment options were considered
in depth but a more suitable option was not found. An additional outcome measure (reduced New PUMA) was added in
response to the lack of curriculum alignment (see ‘Outcomes and analysis’ section below). The range for the New PUMA
(total score) was 0-30, with a lower score indicating lower achievement.

Test administrators were used to administer the assessments in schools. The test administrators received additional
training due to the very young age of the pupils being assessed. The recommended time for the assessment was 40
minutes with a maximum of five pupils. Tests (and accompanying documents such as attendance registers) were
despatched from NFER directly to the test administrators via secure courier. Completed test scripts were returned by
the test administrators also using secure couriers. Scripts were marked by NFER staff and results returned to schools
via a secure portal. Markers were blinded to group allocation although the analyst was not.

Secondary outcomes
1. EYFSP

As a follow-up measure for the first secondary analysis, an aggregation of the two mathematics ELGs in the EYFSP
was used, using data from the NPD. This outcome data was accessed and analysed using the SRS (see ‘Data
protection’ section above). The EYFSP was included as a secondary outcome as it provides another measure of

8 Not immediately afterwards, due to requirements of the administration of the RBA.
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mathematical attainment (the hypothesised short-term pupil-level outcome) with no additional burden on schools as it
is a statutory assessment. The EYFSP is completed by the pupil’s reception teacher during the Summer Term of the
reception year. Teachers are asked to submit an assessment against 17 ELGs (two of which relate to mathematics) to
state whether each pupil is ‘meeting the level of development expected at the end of the EYFSP (expected)’ or ‘not yet
reaching this level (emerging)’ (DfE, 2022b, p.8). Teachers were not blinded to group allocation, but the EYFSP is a
statutory assessment, so this was considered unlikely to be a source of bias.

The latest version of the EYFSP has only two mathematics goals, G11 (Number) and G12 (Numerical Patterns); a pupil
is recorded as either ‘Emerging’ or ‘Expected’ in each of these. We computed EYFSP as a binary measure, taking the
value one if a pupil met the expected level for both mathematics goals, and zero otherwise.

2. Confidence in teaching mathematics / 3. Confidence in own mathematics ability

The other secondary outcomes are the impact of the intervention on practitioners’ confidence to teach mathematics in
the reception year and practitioners’ confidence in their own mathematics ability. Increases in practitioners’ confidence
in teaching mathematics is the initial hypothesised short-term outcome described in the logic model so this outcome
was included as a secondary outcome. A practitioner-level outcome measure is important as the Reception Jigsaw is a
CPD programme. Changes must first occur in the practitioners’ practice before any changes can be expected in the
pupil outcomes. We used a pre- and post-survey of teachers, TAs, and the school mathematics lead. The survey was
based on the survey developed by Chen et al. (2014) and used recently in the Maths Champions trial (Robinson-Smith
et al., 2018), with minor adaptations to reflect the setting (mainly related to terminology, i.e. to say reception/school
rather than nursery). The third scale in Chen et al. (2014) measured teacher beliefs about preschoolers and early maths
and was not included as it was not aligned to the logic model. The survey was administered at the same time as the
pre-and post-primary outcome activities. The scale for practitioners’ confidence in teaching mathematics ranged from
11-55, with a lower score representing lower confidence. The scale for practitioners’ confidence in their own
mathematics ability ranged from 9-45, with again a lower score representing lower confidence.

4. New PUMA—reduced scale

As for the primary outcome, this secondary outcome used pupils’ scores from the New PUMA, but in this case only 20
of the 30 items contributed to the total score. The scale was 0-20. It was decided after consultation with WRM that ten
items did not align with the current reception mathematics curriculum, upon which the Reception Jigsaw training is
based. These ten items, which were related to totalling money or using teen numbers, were not included in the secondary
measure. As this is a bespoke scale that has not been validated in previous studies, its inclusion in the analysis was
conditional on it demonstrating a Cronbach’s alpha of 0.7 or above as this is the accepted threshold for a reliable scale
(Nunnally and Bernstein, 1994). The Cronbach’s alpha for this reduced New PUMA scale was 0.8.

5. New PUMA (Year 1) — longitudinal analysis

The New PUMA for Year 1 (Summer 1) pupils was used for the longitudinal follow-up measure. The range for the New
PUMA (total score) was 0-30, with a lower score indicating lower achievement.

As with the original follow-up assessment, test administrators were employed to administer the assessments in schools.
Where possible the same test administrators were used in the same schools as for the original follow-up. This was to
provide consistency for the schools and to build on the positive feedback received from schools after the main follow-
up. Tests (and accompanying documents such as attendance registers) were despatched from NFER directly to the test
administrators via secure courier. Test administrators were blinded as to whether schools were in the intervention or the
control group. However, teachers may have disclosed this information to the test administrators during the assessment.
A time limit of one hour was recommended for the delivery of the assessment with each test administrator working with
a maximum of five pupils at any one time. Completed test scripts were returned by the test administrators using secure
couriers. Scripts were marked by NFER staff and results returned to schools via a secure online portal. Markers were
blinded to group allocation although the analyst was not.

Sample size

In order to determine the number of schools needed to adequately power the trial, estimates of parameters were used
to complete sample size calculations using a bespoke Excel spreadsheet. For the sample size calculations at design
stage, analysts based these estimates on parameters from the EEF Maths Champions evaluation (Robinson-Smith et
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al., 2018), which used the Centre for Evaluation and Monitoring’s ASPECTS assessment. This evaluation had an
intracluster correlation coefficient (ICC) of 0.17 and a pre-/post-test correlation of 0.59 at analysis stage. It was
anticipated that using the EN checklist at baseline (as opposed to a more formally developed assessment) would result
in a lower correlation; so, at design stage, analysts assumed a correlation of 0.4 for the estimated pre-/post-test
correlation.

An estimate of cluster size was also needed. In order to reduce costs and to minimise the burden on teachers (who
were required to complete the pupil-level baseline assessment), only 20 pupils per school were included in the sample
(see ‘Participant selection’ section). A sample of 20 pupils per school was chosen since this is the number of small-
group tests that an NFER test administrator can accomplish in a day’s visit. Using these assumptions and after
discussions with the developer concerning their capacity to deliver to more than 50 schools, a sample size of 55
intervention schools and 74 control schools was agreed (total n=129). This design has 80% power to detect an effect
size of 0.22. These are achieved sample sizes, namely, schools with both baseline and follow-up data.

As shown in Figure 2, 138 schools were randomised as higher levels of drop out than usual were anticipated due to
Covid-related pressures on schools. At randomisation, the MDES was calculated to be 0.21 due to the slightly higher
sample size. Three schools did not submit follow-up data (see Figure 2) but the MDES remained 0.21 at the analysis
stage. The pre-/post-test correlation was higher than predicted at 0.59, suggesting that the EN checklist was a
reasonable predictor of later mathematics outcomes. The ICC was also higher at analysis stage (0.24) than predicted
at the outset (see Table 10) suggesting schools in the trial are more segregated in terms of numeracy attainment than
anticipated. Although the ICC and the pre-/post-test correlation are different from what was predicted at design stage,
the direction of the variance means that their effects balance out and the desired MDES was achieved.

At design stage it was assumed that the sampling frame of schools would be likely to include schools with a higher-
than-average proportion of pupils eligible for FSM, as pupils with a higher level of disadvantage (signalled by eligibility
for FSM) are of particular interest to the EEF. The initial sample size calculations assumed 25% of pupils in the recruited
schools would be eligible for FSM, which is considerably higher than the national average (20.8% in June 2021, National
Statistics, 2022).

The sample of schools recruited had a lower average proportion of pupils eligible for FSM?® than anticipated, so a
sampling approach (see ‘Participant selection’ section) was used in an attempt to boost the proportion of FSM pupils in
the 20 selected per school. This approach was successful, as at randomisation there was an average cluster size of
five FSM pupils per school/cluster, as can be seen from Table 10. Prior to analysis, the FSM variable used in sample
size calculations was a school-reported binary FSM indicator, which was collected directly from schools in the Summer
Term and early Autumn Term 2021. At analysis stage, the FSM variable was drawn from the NPD and was the
EVERFSMS6 variable.'® This change in variable led to an FSM average cluster size of 5.1 in the analysis stage, and the
target MDES for the FSM subgroup analysis (0.27) was achieved despite a slightly reduced sample of 125 schools. In
13" of the 138 randomised schools there were no FSM pupils in the sampled group of 20 pupils (as measured by
EVERFSM®6 in the NPD), and these schools were therefore not included in the subgroup analysis.

Randomisation

Under the original design, geographical area was the sole stratifier in the randomisation in order to ensure that WRM
was able to deliver the intervention across the two areas. However, during the recruitment stage of the trial the team
was made aware that the Maths Hubs network'? was recruiting schools for the Mastering Number '3 programme, an
initiative launched by the DfE that aims to provide training to teachers in order to promote ‘firm foundations in the
development of good number sense for all children from reception through to Year 1 and Year 2’ (NCETM, 2021).

After consulting with the participating schools, the evaluation team concluded that a number of schools that were
recruited for the Reception Jigsaw trial had also signed up for Mastering Number. Given the similarities between the
two programmes in terms of objectives and methodology, the evaluation team felt it was advisable to ensure that the
participation on Mastering Number is balanced across intervention and control schools. It was necessary to control for

9 As measured by historical published school-level FSM data.

0 EVERFSMS6 variable flags whether a pupil has been in receipt of FSM at any point in the last six years. As these pupils are in their
first year of schooling, we would expect the EVERFSM6 and FSM variable for the reception year to be identical.

" Two of the 13 schools had missing FSM data for some of the sampled pupils.

2 See https://www.ncetm.org.uk/maths-hubs/.

13 See https://www.ncetm.org.uk/maths-hubs-projects/mastering-number/.
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possible instances of contamination (teachers in control schools participating in Mastering Number and receiving similar
training to teachers in intervention schools) and also to account for confounding or even synergies between the two
interventions (the average effects detected in the trial may be the result of the Mastering Number interventions
implemented in intervention schools rather than those of Reception Jigsaw).

Bearing in mind the circumstances described above, the evaluation team decided to update the stratified randomisation
design described in the protocol to a stratified randomisation that comprised of four strata: Yorkshire schools that signed
up for the Mastering Number programme; Yorkshire schools that did not sign up for the Mastering Number programme
(or unknown); Essex schools that signed up for the Mastering Number programme; and Essex schools that did not sign
up for the Mastering Number programme (or unknown). An email was sent to all recruited schools in Autumn Term 2021
(prior to randomisation) in order to ascertain whether they had signed up to take part in the Mastering Number
programme. This data was then used to create the stratification blocks in the randomisation. It should be noted that
schools could sign up for Mastering Number after randomisation (or after we asked schools but before randomisation).

As per protocol, a total of 55 schools were randomised as intervention schools, with the remaining schools being
assigned, by default, to the control group. Randomisation took place after baseline assessments had been completed,
using the school Masterfile, which listed information about each school, and R to perform the stratified randomisation
(see ‘Randomisation code’ in Appendix J). The number of intervention schools to be randomly selected out of each
stratum was determined so that the representativeness of each block in the samples of intervention and control schools
mirrors that of the overall sample of schools participating in the trial. As mentioned in the ‘Trial design’ section above,
the number of schools recruited in Essex was lower than planned and this was therefore reflected in the numbers in
Table 5. Only nine schools in Essex received Reception Jigsaw as part in the trial compared to the 20 schools originally
planned.

Table 6: Stratified randomisation

Yorkshire Yorkshire Essex Essex
+ + + +
Type of school Signed up for | Did not sign up | Signed up for | Did not sign up Total
Mastering for Mastering Mastering for Mastering
Number Number / Number Number /
unknown unknown
Participating, 39 75 8 16 138
number of schools (28.3%) (54.3%) (5.8%) (11.6%) (100%)
(%)
- 16 30 3 6 55
Intervention, number
of schools (%) (29.1%) (54.5%) (5.5%) (10.9%) (100%)
23 45 5 10 83
Control, number of
schools (%) (27.7%) (54.2%) (6.0%) (12.0%) (100%)

The R code used to perform the stratified randomisation is included in Appendix J. All the calculations were performed
in R 4.0.3.

Statistical analysis

The primary and secondary analyses followed the EEF 2018 guidelines (EEF, 2018) and assumed intention-to-treat
(ITT).

Primary analysis

A multilevel random intercepts model with two levels (school and pupil) was used to account for cluster randomisation.
The primary analysis investigated whether a school’s participation in the Reception Jigsaw programme had an effect on
their pupils’ mathematics attainment by the end of their reception year. This was determined by fitting a model with
mathematics attainment at follow-up, as measured by New PUMA scores, as the dependent variable.
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To control for prior ability, pupil-level EN scores assessed at baseline were included in the model as a covariate. The
model also contained a dummy variable for stratum (school region vs school participation in the Mastering Number
programme) to reflect the stratified randomisation.

The two-level random intercepts model is given by:
PUMA;j; = B¢ + ug; + Bintervention; + B,baseline ENj; + Bsstratum; + €

Where PUMA;; is the New PUMA score of pupil i in school j, B, + uy; is the random intercept in school j, intervention; is
the school-level intervention/control dummy variable, baseline EN;; is the baseline EN score of pupil i in school j, and
stratum; is a dummy variable for the randomisation stratum of school j.

The model was run in R (version 4.1.2) using the package ‘nime’ (Pinheiro et al., 2021).
Secondary outcome analysis 1

The first secondary outcome analysis evaluated whether a school being assigned to participate in the Reception Jigsaw
had an effect on pupils meeting the two ELGs relating to mathematics. For this purpose, we fitted a multilevel logistic
regression model whose dependent variable was the binary EYFSP measure described in the subsection ‘Secondary
outcomes, 1. EYFSP’ under ‘Outcomes measure’ section above.

The two-level random intercepts regression model/logistic regression is given by:
EYFSP; = By + ug; + Byintervention; + B,baseline ENj; + B3stratum;

Where the dependent variable EYFSP; is the binary indicator (one if meeting expected level in both goals, zero otherwise)
for pupil i in school j, B, + uy; is the random intercept in school j and intervention; is the school-level intervention/control
dummy variable. The baseline EN score of pupil i in school j is baseline ENj;, and stratum; is a dummy variable for the
randomisation stratum of school j.

The analysis was run in R (version 4.1.2) using the package ‘ime4’ (Bates et al., 2015) for a multilevel logistic regression
model.

Additional secondary analysis

After reviewing the results of the main impact evaluation, WRM felt that it would be useful to consider the two EYFSP
mathematics goals (Number and Numerical Patterns) separately as they felt that participation in Reception Jigsaw was
more likely to have an impact on the Number outcome than the Numerical Patterns outcome. The model remained the
same as the one used for the main EYFSP analysis other than the dependent variable was binary for achieving the
expected level for a single mathematical goal rather than across both. Separate regressions were run for each of the
goals — Number and Numerical Patterns. As this analysis was not prespecified in the statistical analysis plan it is
considered exploratory.

Secondary outcome analysis 2 and 3

The second and third secondary outcomes analyses assessed if teachers’ confidence to teach mathematics to reception
pupils and confidence in their own mathematics ability were affected by their school’s assignment to participate in the
Reception Jigsaw programme. For this effect, models of practitioners’ confidence in teaching mathematics and
confidence in their mathematics ability at follow-up were fitted. Both aspects of practitioners’ confidence were measured
at baseline and follow-up via the adapted bespoke survey described in the subsection ‘Secondary outcomes’ under
‘Outcome measures’ section above. In accordance with the EEF 2018 guidelines, (EEF, 2018) the analysis models
included a baseline measure of practitioners’ confidence and, taking into account the clustered randomisation design,
was run as a two-level (teacher and school) random intercepts models.

The two-level random intercepts model for the secondary outcome analysis 2 is given by:

PCTM;; = By + ug; + Byintervention; + B,baseline PCTM;; + Bsstratum; + €j;
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Where PCTM;; and baseline PCTMj; are, respectively, the practitioners’ confidence in teaching mathematics scores
derived from the survey taken by teacher i in school j at baseline and follow-up.

And the two-level random intercepts model for the secondary outcome analysis 3 by:

PCMAj; = By + ug; + Byintervention; + B,baseline PCMA;j; + Bsstratum; + €

Where PCMAj; and baseline PCMAj; are, respectively, the scores derived from the practitioners’ confidence
in teaching mathematics survey taken by teacher i in school j at baseline and follow-up. In both models, 3, + Up; is
the random intercept in school j, interventionj is the school-level intervention/control dummy variable, and stratum; is
a dummy variable for the randomisation stratum of school j.

The model was run in R (version 4.1.2) using the package ‘nime’ (Pinheiro et al., 2021).
Secondary outcome analysis 4

The model used for the secondary outcome analysis 4 was identical to the primary analysis model in all respects, except
that only 20 selected New PUMA items were summed to calculate the dependent variable, rather than all 30 of them.

Analysis in the presence of non-compliance

WRM collected attendance registers at all training sessions, so it was possible to link pupils to their reception teachers’
attendance data. Thus, compliance for the intervention was defined at pupil level, in terms of the number of training
sessions (twilight sessions and coaching visits) completed by a pupil’s reception teacher.

The evaluation team had initially conceptualised the compliance measures as a school-level measure based on the
number of training sessions completed by each school. However, the team later revised this, as it was felt that school-
level measures would not adequately reflect the experience of teachers and pupils, as well as the implementation of the
intervention. While individual teacher attendance at the twilight sessions should be high, the nature of the coaching
sessions is such that we would not expect all individuals to attend all coaching sessions. Furthermore, it was considered
likely that the vast majority of the intervention schools would complete the full set of ten training sessions and therefore
school-level measures would overlap intervention/control group allocation to a high degree.

As outlined in the SAP, it was considered that a pupil had been taught by a reception teacher who complied with the
intervention if the teacher participated in nine or more sessions out of the ten available (five twilight in-depth training
sessions and five half-day coaching sessions). This binary measure formed an optimal compliance indicator in the
complier average causal effect (CACE) analysis. In addition, a separate CACE analysis using a pseudo-continuous
dosage measure of compliance (0—10 sessions completed by the teacher) was run. There is a small group of children
in the trial's sample that were taught by more than one teacher at reception. As only one reception teacher in a two-
form entry school was required to receive coaching on each visit, the binary compliance measure would then be
disproportionately low for larger schools. Therefore, we did not define compliance measures for these children or include
their data in the CACE analyses.

To evaluate if there is an association between teachers having completed the intervention and mathematics attainment
of their pupils, we adopted the instrumental variables (1Vs) methodology prescribed by the EEF 2018 guidelines: we ran
an IV regression (ivreg) by two-stage least squares model, with group allocation as the IV (EEF, 2018).

The same approach was used to investigate the presence of an association between dosage (number of training
sessions attended by a teacher) and pupil mathematics attainment. Both models were fitted using the function ivreg
from the R package ‘ivreg’ (Fox et al., 2021) and the estimation of causal effects was completed resorting to the functions

contained on the ‘ivpack’ package (Jiang and Small, 2014).

The analyses were run in R (version 4.1.2).
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Missing data analysis

A low level of pupil attrition was expected within the context of the Reception Jigsaw trial due to the nature of the
intervention (classroom based) and as test administrators were used to collect the endpoint assessment data. Despite
this, we planned to address the issue of missing data if the proportion of participants with missing primary outcome data
exceeded 5%. As per Table 11 (attrition data table), 14% of participants were missing their primary outcome data so a
missing data analysis was conducted. We investigated patterns of missingness of the primary outcome variable by
means of a two-level (pupil and school) logistic model, where the outcome is missingness and baseline EN, school
region (Essex or Yorkshire), whether the school signed up to Mastering Number, and randomisation group indicators
are covariates. Additionally, variables that we believed may be associated with missingness, but which were not included
in the primary analysis, were also included as covariates. These were the proportion of pupils eligible for FSM, whether
the school was urban or rural, whether the school was an academy or not, and its latest Office for Standards in
Education, Children's Services and Skills (Ofsted) rating. As a result of this model (see Table 21) and following the
roadmap from the EEF 2018 analysis guidance, (EEF, 2018)'* a sensitivity analysis for the missing data was not carried
out as the only variable associated with missingness was the EN checklist, which was included as a covariate in the
model.

Subgroup analyses

As specified in the protocol, a subgroup analysis was run to investigate possible differential effects of the Reception
Jigsaw on the attainment of children eligible for FSM. EVERFSM®6 collected from the NPD was used as the identifier for
the main subgroup analysis.

As discussed below in the ‘Randomisation’ section, Mastering Number, a programme with similar characteristics to the
Reception Jigsaw, was implemented in 47 of the 138 participating schools. To better inform the interpretation of the
trial’s results and investigate the existence of interaction and confounding effects a subgroup analysis considering school
participation in Mastering Number was included as an additional subgroup analysis.

The analyses were approached in two distinct ways: (i) by running models with interaction terms (i.e. models that include
both the subgroup indicator and the product of the subgroup indicator and randomisation group); and (ii) by running
separate primary outcome models on:

e just the FSM-eligible pupils; and
e schools that signed up for Mastering Number and on schools that did not sign up for the programme.

Both approaches conform to the EEF 2018 guidelines (EEF, 2018).
The multilevel random intercepts model with interaction terms for the FSM subgroup analysis is given by:
PUMAj; = By + ug; + B,intervention; + B,baseline ENj; + B;FSM;; +
+B4FSM;j; = intervention; + Bsstratum; + €;;

With FSM;; being a dummy variable for pupil i in school j's FSM eligibility status and the remaining variables as described
in the ‘Primary analysis’ subsection above.

And the two multilevel level random intercepts models with interaction terms for the participation/non-participation in
Mastering Number subgroup analysis is given by:

PUMAj; = By + ug; + Bintervention; + B,baseline ENj; + B;MN; +

+B4MN; * intervention; + Bsstratum; + €;

4 Work was completed under the expectation that there will be will no missing values among the models’ covariates under MAR
(missing at random), and that it will be possible to obtain valid estimates by including covariates predictive of non-response in the
substantive models. The models’ interpretation is conditional on these covariates being included. Covariates in the model were
stratum variable and the EN checklist. Pupils were not included in the trial if the EN checklist was not completed so there were no
missing data in the model’s covariates.
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Where MN; is the indicator of whether school j has signed up for the Mastering Number programme or not, and the

remaining variables as described above in the ‘Primary analysis’ subsection above.

Power analyses were performed to determine if the FSM subgroup analyses were underpowered. In accordance with
the EEF 2018 guidelines (EEF 2018), underpowered subgroup analyses were reported as exploratory.

Estimation of effect sizes

Effect sizes have been calculated according to the formula:

0i — oc
9=—s*

Where the numerators have been calculated as the coefficients of the intervention group from the regression models,
and the denominator as the unconditional total variance from the corresponding models without covariates. The effect
sizes thus computed are equivalent to Hedges’ g.

For the first secondary outcome, results are reported as an odds ratio (OR) calculated according to the formula:

OR = exp (1)
Where B, is the coefficient of the intervention/control dummy variable of the logistic regression model.

Estimation of ICC

ICCs were estimated from the variance of the random intercept and residual variance of multilevel models by means of
the formula:

2
aintercep ts

2 2
aintercepts + Oresiduals

ICC =

Pre-test ICCs were computed considering random intercepts two-level (school and pupil) models with no covariates,
and post-test ICCs were derived from the primary ITT and secondary ITT models described above.

Longitudinal analysis

During autumn term 2022, the decision was taken by EEF to proceed with the longitudinal follow-up following the criteria
set out in the EEF longitudinal guidance (EEF, 2019). All the schools that were randomised were asked to re-administer
the New PUMA (for Year 1) with the cohort of pupils who had taken part in the trial. These results were analysed using
a separate multilevel model identical to the one specified in the primary analysis, except in this case the dependent
variable was mathematics attainment as measured by the version of PUMA adopted for Year 1, rather than reception.
As with the primary analysis the EN scores assessed at baseline are used to control for prior ability.

We completed a secondary analysis using the longitudinal follow-up (New PUMA - Year 1) data. This analysis repeated
the primary longitudinal analysis but included dummy variables to take into account whether a school had taken part in
the Primary Jigsaw during 2021/22 or 2022/23 (56 schools) or Reception Jigsaw in 2022/23 (control schools only — 8
schools) as participation in Jigsaw outside of the trial could bias the results if this in not accounted for (Schwendel,
2023). Missing case and compliance analyses were also completed using the longitudinal follow-up data.

Subgroup analyses were also undertaken using the subgroups as defined in the main analysis — namely FSM pupils
and those in schools participating in Mastering Number - following EEF guidance (EEF, 2019) and the longitudinal
statistical analysis plan (Schwendel, 2023). The membership of the subgroups is identical to those in the main analysis.
The FSM measure uses the FSM status of pupils when they were in reception and may not reflect their FSM status in
Year 1.

IPE
Research methods

The IPE is intended to complement the impact evaluation by providing information on how implementation of the
Reception Jigsaw affected the outcomes of the trial.
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The IPE investigated the following research questions:
1. Was the Reception Jigsaw delivered as intended in terms of dosage, nature, and quality? 15

2. How well did the participants (teachers/support staff from reception and Key Stage 1, mathematics lead, senior
leaders, and also pupils) engage with the Reception Jigsaw? Were there any implementation challenges faced?
If so, what were they and to what extent were they overcome?

3. Was the quality of training, support, and intervention materials provided by the developer adequate? Was
preparedness and confidence of staff delivering the intervention at the right level? If not, why?

4. To what extent do participants feel the intended outcomes of the programme are being achieved for children,
practitioners, and the school? How are they being achieved?

5. What does ‘business as usual’ consist of for the comparison group?

A range of data collection methods were utilised in order to answer the IPE research questions. An overview of the IPE
methods presented in Table 7 below.

5 This relates to perceived quality, including aspects such as consistency of delivery against training materials, trainer
responsiveness, and participant engagement levels.
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Data collection

Participants / data

IPE research

. Implementation /
Research methods sources Data analysis question (RQ) | logic model
methods (intended methods
Al (type, number) addressed relevance
participants)
Electronic proforma
(baseline) All schools (baseline)
] All schools Descriptive
E:::I\ess as ( . ) statistics; RQ5 Business as usual
Online proforma Control schools correlations
(endpoint) (endpoint)
(All control schools)
Intervention schools
Long survey — Fidelity, Dosage,
Endpoint reception teachers, gg:“gr’ls?veeancehs,s
Practitioner practitioner survey | reception teaching Descriptive RQ1, RQ2, Pro pramme '
(online) assistants (TAs), and statistics; RQ3, RQ4, rogramme
survey . . differentiation,
(All intervention mathematics leads correlations RQ5 Monitoring control /
schools) Short survey — Year 1 comparison,
teachers and Adaptation, Costs
headteachers
School training and
school visit
Attendance attendance . . .
register electronic log All intervention schools | Frequency counts RQ1, RQ2 Fidelity
(All intervention
schools)
Structured . Deductive coding; Fidelity, Dosage,
Training i LD R Maths' . within-case RQ1, RQ2, Quality, Reach,
. observations developer team training ) )
observations b i (n=5) analysis; cross-case | RQ3 Responsiveness,
(Intended n=5) observations (n= analysis Adaptation, Costs
Trainer Electronic proforma | A|| Reception Jigsaw Descriotive analvsis RQ1, RQ2, Fidelity, Dosage,
reflections (Intended n=>5) trainers (n=9) P y RQ4 Reach, Adaptation
Semi-structured one | Four intervention
to one face-to-face / | schools, with interviews
telephone /online | at three time points
interviews (baseline, midpoint,
(Intended n=4 and endpoint) with Inductive / Fidelity, Dosage,
. schools, three reception teachers, deductive coding; RQ1 RQ2 Quality, Reach,
Case studies timepoints for three | Year 1 teachers, thematic analysis; RQ3 RQ4. Responsiveness,
(longitudinal) staff, one timepoint | Mathematics leads, and | within-case analysis RQ5 ’ Programme
for headteacher) at endpoint with / triangulation; differentiation,
headteachers or deputy | cross-case analysis Adaptation, Costs
headteachers
Structured Observations of training
observations at baseline and school
(Intended n=8) visit at endpoint
Semi-structured one | Two intervention
to one telephone / schools at one time : v Fidelity, Dosage,
. online interviews point (endpoint) with iﬂg;catllt\i/(:e:r?adlms%é' RQ1. RQ2 Quality, Reach,
Case studu_es reception teachers, Within-case arZaI ,sis RQ3’ RQ4’ Responsiveness,
(best practice) Year 1 teachers, | trianqulation: y RQ5 2 Programme
(Intended n=2 mathematics cross-%:ase ar{al sis differentiation,
schools, four staff, coordinator, and y Adaptation, Costs
one time point) headteacher
. . Semi-structured Two White Rose Maths Gt ey
Interviews with | onling interviews developer team Qualitative analysis et Re, HEEREITENT
the developers RQ3, RQ5 Responsiveness,

(Intended n=0)

members

Costs
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Data collection

Business as usual proforma/survey

In June 2021, teachers from control and intervention schools were asked to complete a baseline ‘business as usual’
proforma (an Excel spreadsheet). The proforma asked schools about numeracy pedagogy in reception and about the
mathematics-related CPD for reception staff that took place in a typical year. This provided the research team with an
understanding of usual practice across all schools. Of the 138 randomised schools, 134 schools (intervention n=54 and
control n=80)'® completed a baseline ‘business as usual’ proforma.

An endpoint proforma (an online survey) was sent to control schools at the end of the 2021/2022 academic year. This
was an adapted version of the ‘business as usual’ questions asked at baseline. It covered any changes to numeracy
pedagogy in reception since baseline and about the mathematics-related CPD that took place for reception and Key
Stage 1 staff during the trial period. Overall, 57 teachers (from 57 control schools) completed an endpoint ‘business as
usual’ proforma.

Practitioner survey

Questions about participation in the Reception Jigsaw were added to the endpoint practitioner survey for the secondary
outcome on confidence teaching mathematics (long version). This was administered online to reception teachers,
reception TAs, and mathematics leads in intervention schools in Summer Term 2022. The IPE-related elements of this
survey explored staff engagement with and responsiveness to the intervention; particularly take up of the techniques. It
also covered perceptions of the quality of training, support, and intervention materials, extent of achievement of intended
outcomes and comparisons to ‘business as usual’ practice. Overall, 140 responses to the (long) endpoint practitioner
survey from 55 intervention schools were received. This was made up of 70 reception teachers, 38 reception TAs, and
32 mathematics leads.

In order to reduce the burden on participating schools, a separate, short version of the online practitioner survey was
administered (in May 2022) to Year 1 teachers and headteachers. It explored Year 1 teachers’ engagement and
responsiveness to the intervention, headteacher views relating to any changes at a whole-school level as a result of the
intervention, and the associated costs. Overall, we received 47 responses to the short endpoint practitioner survey from
37 intervention schools. This was made up of 17 Year 1 teachers and 30 headteachers.

Attendance register

WRM offered Reception Jigsaw training to intervention schools between November 2021 and June 2022. This training
was planned to be delivered as five in-depth twilight training sessions (each two hours), delivered face-to-face at each
school. The developer team set out ‘essential’, ‘recommended’, and ‘optional’ participants to the training sessions. All
reception teachers, Year 1 teachers, and the mathematics lead in each school were required to attend (‘essential’
participants). It was recommended that reception and Year 1 TAs also attend, and for Year 2 teachers/TAs (and other
school staff) attendance was optional. The Reception Jigsaw also included five half-day coaching visits to schools. It
was essential that reception teachers take part in those visits'” and that mathematics leads also attend (although this
could be for just part of the visit). Other school staff typically would not be expected to attend.

The developer collected a record of the attendance of all staff at each training session and school visit and logged it in
an Excel spreadsheet. This data was collated and shared securely with NFER via a secure online portal. Training
attendance data was analysed to measure compliance.

Trainer reflections

In order to further understand the support schools received and how and when the Reception Jigsaw was being
implemented, trainers completed a reflections log (an Excel spreadsheet developed jointly by NFER and the developer)
after each school visit they delivered. They were asked to record their perceptions of teacher engagement with the

6 In total, 150 ‘business as usual’ baseline proformas were received. Some of these were from schools, which did not go on to be
randomised and have not been analysed. Where more than one proforma was received from the same school, one was randomly
selected, and open responses were combined.

7 In 2+ form entry schools, it was intended that participation in each coaching visit involve only one reception teacher (not all).
Different reception teachers could take part in different coaching visits.
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intervention, including completion of gap tasks and implementation of the learning in classrooms. Trainers were also
asked to indicate the type of support they provided during each visit (e.g. revisiting content from the training sessions,
more in-depth support towards developing in-school expertise, and/or support for implementation in the school).
Questions were close ended, such as in the form of Likert scales, to reduce burden.

Trainer reflections data was collated by WRM, along with the information about attendance, and shared securely with
NFER via a secure online portal. Completed reflections logs were received from all nine Reception Jigsaw trainers for
each of their intervention schools.

Case studies

A series of case studies were conducted by the research team in order to explore implementation factors in relation to
all assumptions of the logic model in greater depth.

There were four longitudinal case studies operating over the course of the intervention. The rationale behind these case
studies was twofold. First, we anticipated a fair amount of turbulence in early years due to changes to statutory testing,
which may have impacted on engagement with this intervention. Second, this intervention could have an impact at
whole-school level, meaning there are various interdependencies that could have an effect on impact that would
otherwise be difficult to capture (e.g. strength and style of leadership, school policy, amount and type of TA support,
and the level of mathematics lead support and engagement). The focus of these case studies was on dimensions of
fidelity, dosage, quality, reach, responsiveness, programme differentiation, adaptation, and costs. It was also intended
that the longitudinal case studies would enable the research team to gain a deeper understanding of the school visits
and how closely aligned they are with the school’s perceived needs. The case study design is such that both a training
session and a school visit was observed in each school.

The research team adopted a purposive sampling approach to select four schools from the intervention group. This
allowed us to focus on particular characteristics of intervention schools that are of interest to help us answer the research
questions. This included the need to achieve a geographical spread'® and include schools who had/had not signed up
to the Mastering Number programme. We also wanted to select schools receiving training from different WRM trainers
to enable us to observe any potential differences in delivery. Using these characteristics we created a short list, from
which four schools were approached to take part. All four schools agreed to participate.

Interviews with staff at longitudinal case study schools took place at three time points (baseline: November—December
2021, midpoint: March 2022, and endpoint: May—June 2022). In each school we sought to interview: a reception teacher;
a Year 1 teacher; the mathematics lead (at all three time points); and, at the endpoint only, the headteacher. At baseline
and endpoint these interviews typically took place face-to-face when we visited the school to observe the Reception
Jigsaw training or school visit. Where staff members were unavailable on the day of the visit, we conducted the
interviews remotely via video or telephone call at a later date. All interviews at midpoint were conducted remotely. In
some of the longitudinal case study schools, staff were slow to respond to requests for interviews (particularly at the
midpoint stage). We adapted our reminder strategy and increased the number of reminder phone calls and emails to
interviewees to increase the response rate. We also offered greater flexibility around the timeline for interviews, as well
as an opportunity to provide written feedback to interview questions via email to facilitate participation. Despite this, we
were unable to carry out interviews with all of the required staff in some of the longitudinal case study schools. Where
individuals provided a reason for their non-participation, this was either because they did not have time, due to capacity
issues, or because they did not have direct involvement with the intervention. Table 8 sets out the number of longitudinal
case study interviews achieved.

18 There were three schools from the Yorkshire randomisation block and one from the Essex block.
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Table 8: Interviews conducted in longitudinal case study schools

Is_glr:gcl)tludlnal HES B Baseline Midpoint Endpoint
Interviews x 3 with: No interviews completed Interviews x 3 with:
e Reception teacher e Reception teacher
School 1 e Year 1 teacher e Year 1 teacher
e Mathematics lead o Mathematics lead
Interviews x 3 with: Interviews x 2 with: Interviews x 3 with:
e Reception teacher e Reception teacher e Reception teacher
School 2 e Year 1 teacher e Mathematics lead e Year 1 teacher
¢ Mathematics lead o Mathematics lead
Interviews x 1 with: Interview x 1 with: Interviews x 3 with:
School 3 e Reception teacher e Reception teacher e Reception teacher
e Mathematics lead
e Deputy headteacher
Interviews x 4 with: Interviews x 4 with: Interviews x 4 with:
e Reception teacher (x 2) e Reception teacher (x 2) e Reception teacher
School 4 e Year 1 teacher e Year 1 teacher e Year 1 teacher
e Mathematics lead e Mathematics lead e Mathematics lead
e Deputy headteacher

Observations of Reception Jigsaw training delivery (twilight session 1) took place in all four longitudinal case study
schools in November 2021. An observation schedule was designed by NFER and populated by a member of the
research team at each of the sessions they attended. These observations focused on how the training was delivered by
the four trainers, any differences in quality, engagement, style of delivery or adaptation of content, and staff engagement
and response.

Observations of coaching visits (coaching session five) took place in all four longitudinal case study schools in May
2022. An observation schedule was designed by NFER and populated by a member of the research team at each
coaching visit they attended. These observations focused on the form and nature of the support provided, staff
engagement, and implementation of the learning in classrooms.

In addition to the longitudinal case studies, we conducted two best practice case studies. These were carried out in two
schools at a single timepoint towards the end of the intervention window (Spring/Summer Terms 2022). The purpose of
these studies was to explore how these schools implemented the training to enable us to understand an ideal
environment for the intervention. Towards the end of the delivery period (March 2022), WRM provided four nominations
for best practice case study schools. The research team selected two to approach in the first instance. These two
schools were chosen to offer further geographical spread compared to the longitudinal case studies. Both agreed to
participate in the research. In both schools, we interviewed a reception teacher, a Year 1 teacher, the mathematics lead,
and the headteacher.

Training observations

The training of the WRM early years specialists (early years SLEs) was observed by the research team to enable a
better understanding of the Reception Jigsaw intervention and how it should be delivered, and to observe the levels of
engagement and interaction among trainees. Observation of the first ‘training of the trainers’ session, delivered by the
development team, took place in person in September 2021. Subsequent training sessions (Sessions 2-5) were
observed remotely (via Zoom). An observation schedule was designed by NFER and populated by a member of the
research team at each of the training sessions they attended.

Interviews with the developer team

In August 2022 (towards the end of the trial), the research team conducted online interviews with two members of the
WRM developer team to support our understanding of delivery and the support provided to teachers, as well as the
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costs of the intervention as it was delivered in the evaluation. Developers also provided secondary data in the form of
feedback from trainers.

Data collection instruments

The research team developed the following data collection instruments: baseline and endpoint proformas; endpoint
practitioner surveys; school staff and developer interview schedules; and observation schedules. The teacher survey
included two of the three scales from Chen et al., (2014) in order to assess any impacts of the Reception Jigsaw on
teacher confidence in mathematics and in teaching mathematics (see ‘Outcome measures’ section and ‘Outcomes and
analysis’ section below). The developer also contributed to the design of the proforma and trainer reflection logs to
ensure they captured data on the key components of the intervention. The research instruments were developed to
meet the specific requirements of the trial, although they follow a similar format to others used in the EEF trials conducted
by NFER. The research team collected all data from surveys, interviews, and observations. WRM collected and collated
the attendance register and trainer reflections data. This information was shared securely with NFER.

Rationale for the data collection methods utilised

NFER researchers chose the range of data collection methods outlined above as they offered both breadth and depth
to the IPE. The logic model was used to help prioritise data collection to focus on the key features of the intervention
and the assumptions underpinning it. The surveys provide an efficient way of measuring implementation and fidelity and
inform our understanding of usual practice across a large number of schools. However, as these are self-reported
measures, observational evidence of the delivery was also sought. Combined with additional qualitative information
gained from interviews with school staff, these data collection sources yielded further insight into the perceived impacts
of the Reception Jigsaw. As noted in the ‘Limitations and lessons learned’ subsection below, the IPE is limited by the
small number of observations and interviews conducted and the relatively low response rate from Year 1 teachers and
headteachers to the endpoint survey, and any insights should be viewed as tentative.

Analysis
The IPE data available for analysis is summarised as:

e observations of four Reception Jigsaw training sessions;

e observations of four Reception Jigsaw school visits;

e baseline interviews with 11 teachers from four longitudinal case study schools;

e  midpoint interviews with seven teachers from four longitudinal case study schools;

e endpoint interviews with 13 teachers from four longitudinal case study schools;

e interviews with eight teachers from two best practice case study schools;

e business as usual baseline proformas from 134 teachers in intervention (n=54) and control (n=80)
schools;

e business as usual endpoint proforma from 57 schools (control schools only);

e endpoint practitioner surveys (long and short) from 187 practitioners in 55 intervention schools; and

¢ interviews with two members of the developer team.

The research team summarised qualitative data from observations and interviews with case study schools and
developers in a grid representing data sources mapped against research questions (e.g. fidelity, quality of delivery, and
adaptation). The analysis used both inductive and deductive approaches (i.e. seeking to identify patterns in the data as
well as to test the assumptions in the logic model) to enable detailed analysis of the available data.

Proforma and survey responses were analysed to explore the school- and teacher-level impacts specified in the logic
model, namely any differences between control and intervention groups at endpoint in relation to practitioners’
confidence in mathematics and in teaching maths, and application of learning from the intervention in the classroom.
Quantitative data from teacher surveys was analysed using R. This analysis was conducted with a full audit trail and
quality-assured by a senior statistician at NFER. The attendance data was collated and summarised using Microsoft
Excel.

The research team triangulated the IPE qualitative and quantitative data sources in order to cross-validate the results
and support the interpretation of the findings.
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Costs

As part of the cost evaluation, cost estimates in terms of both time and financial resource were collected from a range
of sources. The main estimates of the costs of taking part in the Reception Jigsaw are based on how the intervention
was delivered in the trial. All costs (time and financial) of taking part in the Reception Jigsaw are presented as compared
to schools, which are not taking part in the programme. Business as usual costs (financial only) were collected and
reported but are not included in the main cost estimate.

Time

Estimates of the amount of time required to fulfil the requirements of the Reception Jigsaw (the training, gap task,
coaching visits, and implementing strategies/approaches in the classroom) were gathered. Estimates for tasks where
there was no or little variation foreseen between schools were not collected from all schools, whereas estimates for
tasks where a larger range of times was expected, were asked to all intervention teachers in the endpoint survey.

e Training time: Time expectations for twilight sessions, coaching visits, and gap tasks (collected from WRM),
attendance (collected from attendance registers).

o Implementation time: Additional time spent by reception teachers, reception TAs, mathematics leads on
implementing the learning from Reception Jigsaw outside of the twilight sessions, coaching visits, and gap tasks
(collected from the endpoint survey).

Financial

Following the EEF guidance on cost evaluation, costs were considered in terms of pre-requisite costs, start-up costs, or
recurring costs (EEF, 2019). The programme costs to schools for receiving the Reception Jigsaw as part of the trial were
taken from the MoU schools signed. Other financial costs related to taking part in the Reception Jigsaw were collected
via the endpoint surveys (both long and short versions) and case study interviews.

The cost per pupil per year was calculated assuming that Reception Jigsaw programme was followed in intervention
schools for three academic years, following the EEF cost guidance (EEF, 2019). Three years is used as an estimate for
the average number of years a teacher is likely to stay in the same school after having the training.'® Costs across years
are adjusted to take account of inflation. The number of pupils who were considered to have received the intervention
were all those in the reception classes of schools in the intervention group. This data was gathered from schools in
Summer Term 2021 and early Autumn Term 2021 when schools first provided their pupil data. The Reception Jigsaw
training was also attended by teachers and TAs from Year 1 and Year 2 so, there are likely to be broader effects beyond
the reception year group, however the focus of the programme is reception practitioners and pupils.

Market costs

The programme costs for the Reception Jigsaw if undertaken outside of the trial are higher for schools. In order to
provide an estimate of costs to schools under market conditions, the market programme costs were taken into account
to provide a market cost estimate per pupil per year. This is reported separately to the main per pupil cost estimate.

Business as usual costs

A baseline proforma was used in Summer Term 2021 to gather data from both control and intervention schools on any
mathematics-related CPD normally provided to reception teachers and estimates of the costs of this. The CPD
undertaken by reception and Key Stage 1 teachers and/or TAs in control schools was monitored using an endpoint
proforma completed in Summer Term 2022. Costs associated with any mathematics-related CPD undertaken during the
same academic year of the trial (2021/2022) in schools in the control group were collected.

9 As stated in the EEF cost guidance (EEF, 2019), teachers complete an average of 6.7 years in one school (Allen et al., 2012) so,
three years is used as an estimate for the length of time a teacher will have left in a particular school before they move.
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Table 9: Timeline

July 2019
October 2019 — December 2019
November 2019

November 2019 — May 2020

March 2020

November 2020 — May 2021

June 2021 — September 2021

September 2021 — March 2022

September / October 2021

October 2021

October 2021
November 2021

November 2021 — December 2021

January 2022 — March 2022

May 2022 — June 2022

May 2022

June 2022

June 2022 — July 2022

June 2022 — July 2022

Project set-up meetings

Protocol writing

IDEA workshop

School recruitment (original)

Project paused due to school closures
(Covid-19)

School recruitment—recontact schools recruited
in 2019/2020 + top-up recruitment to required
numbers

Pupil data collection, including FSM eligibility
(requested from schools after receipt of MoU)
Teacher data collection

Business as usual proforma in all schools
(baseline)

Observation of training of the trainers

RBA

Schools to complete observational checklist
after their school has completed the RBA
Practitioner survey in all schools (baseline)

Email to schools to ask if they were taking part
in the Mastering Number programme

Randomisation

Intervention commences

First set of longitudinal case study visits
(including observations)

Second set of longitudinal case study interviews

Third set of longitudinal case study visits
Best practice case study interviews (selected by
developer)

Intervention ends

Reception pupils sit New PUMA endpoint test,
NFER administrators in schools

Practitioner survey in all schools (endpoint)
Business as usual proforma in control schools
(endpoint)

Schools submit pupils’ EYFSP data to the DfE
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Evaluation report

Helen Poet

Helen Poet, Ben
Styles

Helen Poet

WRM, Guido Miani,
Kathryn Hurd

WRM, Alison Hale,
Kathryn Hurd

WRM, Alison Hale,
Asma Ulla, Kathryn
Hurd

WRM, Kerry Martin,
Eleanor Bradley

Alison Hale, Kathryn
Hurd

Asma Ulla, Alison
Hale, Kathryn Hurd

Ben Styles, Joana
Andrade

WRM

Kerry Martin, Eleanor
Bradley

Kerry Martin, Eleanor
Bradley

WRM, Kerry Martin,
Eleanor Bradley
WRM

Alison Hale, Kathryn
Hurd, Connie Rennie

Alison Hale, Kathryn
Hurd

Schools
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August 2022

September 2022

August 2022 — November 2022

October 2022 — January 2023

December 2022

January 2023

June 2023 - July 2023

August 2023

September 2023

October 2023

NFER thank schools for taking part in the trial
and feedback New PUMA results to schools

Incentives paid to schools

Analysis of outcomes for reception: New PUMA
(primary outcome)

Analysis of practitioner confidence (secondary
outcome)

Report writing

Schools sent feedback form regarding
involvement in trial and informed of the
longitudinal follow-up planned for next summer

Analysis of the EYFSP

Year 1 pupils sit New PUMA longitudinal follow-
up test, NFER administrators in schools

Analysis of outcomes for Year 1: New PUMA
(longitudinal follow-up)

Publication of final report

Analysis of outcomes for Year 1: New PUMA
(longitudinal follow-up)

Incentives paid to schools

Update report with longitudinal findings
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Guvi Chohan,
Kathryn Hurd

WRM

Ben Styles, Gemma
Schwendel, Sarah
Tang

Eleanor Bradley,
Kerry Martin, Gemma
Schwendel, David
Sims, Sarah Tang,
Ben Styles

Guvi Chobhan,
Kathryn Hurd

Gemma Schwendel,
Ben Styles

Kathryn Hurd, Guvi
Choban, Lydia Wallis

Gemma Schwendel,
Ben Styles

Gemma Schwendel,
Ben Styles

Kathryn Hurd, Lydia
Wallis

Sarah Tang, Gemma
Schwendel, Ben
Styles
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Impact evaluation results

Participant flow including losses and exclusions

Figure 2: Participant flow diagram

Recruitment

Approached
(school ri=1’004) Did not agree to participate
\l, (school n=844)

Agreed to participate
(school n=160)
I Not meeting inclusion criteria

A

v

(school n=3)
\B Withdrew (school n=10)
Pupil and teacher data collected {Zlghg?)ﬁ ?]Log;de pupil data
(school=142)
\i/ —> Withdrew (school n=4)
Baseline checklist collected
(school=138; pupil=2,690)
Allocation
Randomised
(school n=138;
pupil n=2,689)
Intervention Control
(school n=55; (school n=83;
pupil n=1,076) pupil n=1,613)
l Follow-up |
Lost to Post-test data Lost to Post-test data
follow-up collected follow-up collected
(school n=0; (school n=55; pupil (school n=3; (school n=80; pupil
pupil n=952) pupil n=1,365)
n=124%) n=248%)
Analysis
Not analysed Analysed Not analysed Analysed
school n=0; school n=55; school n=0; school n=80;
( ; (school n=55 (school n=0 (school n=80
pupil n=0) pupil n=952 pupil n=0) pupil n=1,365)
\l/ Longitudinal follow-up
\A \
Lost to follow-up Longitudinal data Lost to follow-up Longitudinal data
(school n=0; pupil collected (school n=0; collected
n=171) (;Sgﬁc:jg:o%s); pupil n=2533 (schor?l_?;fég; pupil
\l/ \II/ Longitudinal analysis \l/ﬂ
Not analysed Analysed (longitudinal) Not analysed Analysed
(school n=0; (school n=55; pupil (school n=0; (longitudinal)
pupil n=0) n=905) pupil n=0) (school n=83; pupil

* These are pupils at schools lost to follow-up and also pupils whose school submitted incomplete follow-up assessment data (i.e. where some
pupil endpoint assessment data was missing).
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WRM recruited 145 schools to take part in the trial, with an additional 15 schools added to a waitlist. Of the original 145
schools, it transpired that three were independent schools and were thus not eligible to take part in the trial. During the
second half of the Summer Term and summer holidays 2021, a decision was made to include the 15 waitlist schools in
the trial, so a total of 160 schools were recruited to the trial (with signed MoUs). This was in response to school
withdrawals and concern around potential higher numbers dropping out due to Covid-related pressures and DfE’s launch
of the new Mastering Number programme (see ‘Background’ section above). In Summer Term 2021, schools were
asked to submit data to NFER on the pupils due to start reception in the following academic year via the NFER secure
online portal. Data on the pupil names, date of birth, unique pupil number (UPN), FSM status, class name, and teacher
name were requested. After this, in the first half of Autumn Term 2021, schools were asked to complete the EN checklist
for 20 of their reception pupils in order to continue in the trial. Completion of the EN checklists was required in order to
be put forward for randomisation and to continue in the trial. In the end, 138 schools were randomised. Of the 19 schools
that did not go on to be randomised, five schools stated that this was due to staff changes or a change in the headteacher
(one of these schools also mentioned the Covid pandemic), one school wanted consent to be as opt-in, one school
stated unforeseen circumstances, a further seven schools did not give a reason, and five schools did not respond to
requests for pupil data.20

The minimum detectable effect size at each stage of the evaluation is shown in Table 11. The evaluation was designed
to have an MDES of 0.22 and a slightly lower MDES was achieved at all stages of the trial, including the longitudinal
follow-up. The trial was not powered to detect an effect for FSM pupils but the aim of assessing five pupils eligible for
FSM per school was achieved. The intra-cluster correlation (ICC) and the pre/post-test correlation were higher than
predicted.

Table 10: Minimum detectable effect size (MDES) at different stages

Protocol Randomisation Analysis ST
follow-up
Overall FSM Overall FSM Overall FSM Overall | FSM
MDES 0.22 0.27 0.21 0.26 0.21 0.265 0.20 0.226
Pre-/post- Level 1
test (pupil) 04 04 04 04 0.59 0.54 0.54 0.47
correlations pup
Intracluster Level 2
correlations 0.17 0.17 0.17 0.17 0.24 0.23 0.20 0.10
(school)
Alpha 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Power 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
. . Two- Two- Two- Two- Two- Two- Two- Two-
o o 2
One-sided or two-sided? | 1y | sided | sided | sided | sided | sided | sided | sided
Average cluster size 20 5 19.49 5 17.0 5.1 19.3 5.1
Number of Interventio 55 55 55 55 55 47 55 47
schools n

20 These five schools who did not respond to requests for data could not remain in the trial but did not actively withdraw.
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Control 74 74 83 83 80 78 83 78
Total: 129 | 129 138 138 135 125 | 138 | 125
Interventio | 1100 | 275 | 1076 275 952 216 | 905 | 253

Number of

pupils Control 1480 | 370 | 1,613 415 | 1365 | 321 | 1360 | 385
Total: 2580 | 645 | 2,689 690 | 2,317 | 537 | 2265 | 638

FSM=free school meals.

Attrition

Table 11 shows the pupil-level attrition from randomisation to analysis. At a school level, three control schools from the
83 randomised schools did not respond to requests from the evaluation team to supply possible dates for endpoint
testing availability and therefore, did not submit any of their endpoint pupil assessment data (see Figure 2). All 55
intervention schools completed at least some of their endpoint New PUMA data. In summer 2023, pupils from all schools
that were randomised (138 schools) completed the longitudinal follow-up assessment. Attrition was therefore zero for
the longitudinal follow-up at school-level. At pupil-level, attrition was 15.8 per cent for the longitudinal follow-up, slightly
higher than the post-test where it was 13.8 per cent.
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Table 11: Pupil-level attrition from the trial (primary outcome)

Intervention Control Total

Randomised 1,076 1,613 2,689
Number of pupils

Analysed 952 1,365 2,317

Pupil attrition Number 124 249 373

(from randomisation to main

analysis) Percentage 11.5% 15.4% 13.8%

Pupil attrition Number 905 1360 2265

(from randomisation to

longitudinal analysis) Percentage 15.9% 15.7% 15.8%

Pupil and school characteristics

Balance at baseline results

The balance at baseline for the two groups have been analysed both as randomised and analysed against a number of
characteristics:

. proportion of FSM-eligible pupils within the school;
e if the school is rural or urban;

e type of school governance; and

o the latest Ofsted rating.

Analysis of the data for all randomised pupils reveals that there are notable imbalances at baseline for proportion of
FSM-eligible pupils, type of school governance, and latest Ofsted rating. There are more pupils in schools with higher
proportions of FSM-eligible pupils within the control group, with just over half (52%) of these pupils falling within the top
two quintiles. Around one in five (21%) of pupils within the control group attend a school whose latest Ofsted rating was
‘Outstanding’, notably higher than the equivalent proportion within the intervention group (14%). Around 56% of pupils
within the control group attend an academy or free school compared to 38% of pupils within the intervention group. By
contrast, there is very little difference between the two groups in the proportions who attend urban schools (87% and
88% for the control and intervention groups, respectively). We see a similar pattern of imbalance and notable differences
among the analysed pupils’ data (see Table 13 for more details). The differences seen between the two groups were
already present at randomisation, so we are confident that they are not indicative of any systematic bias.

The distribution of the baseline EN scores within the two groups are broadly consistent (see histogram in Appendix K),
with little difference in the mean scores (41.4 and 40.5 for intervention and control, respectively).

Despite the imbalances in pupil characteristics at baseline, the effect size of grouping on the baseline EN score is small
for both randomised and analysed (0.04 and 0.06, respectively).
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Intervention group

Control group

School level National-
level
(categorical) mean n/N (missing) % n/N (missing) %
% FSM eligibility national
quintile 2018/2019
0,
HOSTSHA 121/1,038 (38) 15.0% 156/1,533 (80) 7.9%
0,
A [ 301/1,038 (38) 25.8% 268/1,533 (80) 19.6%
H 0,
Miadle 20% 319/1,038 (38) 13.4% 139/1,533 (80) 20.8%
1 0,
2nd highest 20% 399/1,038 (38) 19.2% 199/1,533 (80) 26.0%
1 0,
Highest 20% 393/1,038 (38) 26.6% 276/1,533 (80) 25.6%
Overall Ofsted rating
2018/2019
Outstanding 140/1,038 (38) 13.5% 318/1,493 (120) | 21.3%
Good 726/1,038 (38) 69.9% 976/1,493 (120) | 65.4%
Requires Improvement 152/1,038 (38) 14.6% 160/1,493 (120) 10.7%
Inadequate 20/1,038 (38) 1.9% 39/1,493 (120) 2.6%
School type
Academy / FSM 400/1,058 (18) 37.8% 886/1,593 (20) 55.6%
Maintained 658/1,058 (18) 62.2% 707/1,593 (20) 44.4%
Urban/rural
Rural 127/1,058 (18) 12.0% 212/1,593 (20) 13.3%
Urban 931/1,058 (18) 88.0% 1381/1,593 (20) | 86.7%
Pupil level n/N Mean n/N
Mean Effect si
(SD) ecCtl size
(continuous) (missing) (SD) (missing)
Not
available
at the
national
_ L EN 1,076/1,076 40.5 1,613/1,613 20,0 0.04
Baseline EN
was a (11.0)
bespoke (0) (10.8) (0) (-0.12,0.21)
tool used
for this
project

EN=Emerging Numeracy, FSM=free school meals; Ofsted=0Office for Standards in Education, Children's Services and Skills; SD=standard deviation.
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School level

(categorical)

National-
level mean

Intervention group

Control group

n/N (missing)

%

n/N (missing)

%

% FSM eligibility
national quintile

bespoke tool
used for this
project

2018/2019
Lowest 20% 144/918 (34) 15.7% 107/1,296 (69) 8.3%
2nd lowest 20% 247/918 (34) 26.9% 248/1,296 (69) 19.1%
Middle 20% 122/918 (34) 13.3% 285/1,296 (69) 22.0%
2nd highest 20% 167/918 (34) 18.2% 319/1,296 (69) 24.6%
Highest 20% 238/918 (34) 25.9% 337/1,296 (69) 26.0%
Overall Ofsted rating
2018/2019
Outstanding 125/918 (34) 13.6% 271/1,260 (105) 21.5%
Good 651/918 (34) 70.9% 826/1,260 (105) 65.6%
Requires Improvement 128/918 (34) 13.9% 129/1,260 (105) 10.2%
Inadequate 14/918 (34) 1.5% 34/1,260 (105) 2.7%
School type
Academy / FSM 345/934 (18) 36.9% 757/1,347 (18) 56.2%
Maintained 589/934 (18) 63.1% 590/1,347 (18) 43.8%
Urban/rural
113/934 (18) 12.1% 191/1,347 (18) 14.2%
Rural
Urban 821/934 (18) 87.9% 1,156/1,347 (18) 85.8%
Pupil level n/N Mean n/N Mean
Effect size

(continuous) (missing) (SD) (missing) (SD)

Not available

at the

L elEL 952/952 41.4 1,365/1,365 40.5 0.06

. level: EN
Baseline EN was a
(0) (10.4) (0) (10.8) (-0.1,0.2)

EN=Emerging Numeracy, FSM=free school meals; Ofsted=0Office for Standards in Education, Children's Services and Skills; SD=standard deviation.
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Outcomes and analysis

Primary analysis

The mean New PUMA score is 14.2 overall, with a small difference between the means for the intervention and control
groups (14.6 and 14.0, respectively). Hedges’ g is positive at 0.08 (confidence interval [CI]: -0.07, 0.23) but the CI
contains zero, with a p-value of 0.3. Pupils with teachers that had access to the Reception Jigsaw did make a small
amount of additional progress in mathematics (estimated around one month) compared to pupils with teachers who
continued with business as usual; however, the statistical evidence does not meet the threshold set by the evaluator to
conclude that the true impact was non-zero. As shown in Figure 3 below, the distribution of the New PUMA total score
is broadly Gaussian, with little difference in the distribution between the intervention and control groups.

Figure 3: Histogram of primary outcome, split by grouping
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Table 14: Primary analysis
Unadjusted means Effect size
Intervention group Control group
N Mean n Mean Total n Hedges’ g
ICC
Outcome (full) P-value
(missing) (95% Cl) (missing) (95% CI) (intervention, control) (95% CI)
PUMA 952 14.6 1,365 14.0 2,317 0.08
Total 0.24 0.3
Score (124) (14.3, 15.0) (248) (13.7, 14.3) (952; 1365) (-0.07, 0.23)
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Overall, just over three-quarters (76.1%) of pupils met the required standard for mathematics attainment at the end of
the reception year. Slightly more pupils within the intervention group met the standard compared to the control group
(76.4% and 75.8%, respectively), but as the OR?' Cl overlaps unity, we cannot conclude that this was a genuine effect

(Table 15).

Table 15: Secondary analysis 1 (EYFSP)

Proportion
Effect size
Intervention group Control group
N Proportion n Proportion Total N OR
Outcome P-value
(missing) (95% ClI) (missing) (95% CI) (intervention, control) (95% CI)

1,053 76.4% 1,591 75.8% 2,644 0.93
EYFSP 0.72

(23) (73.7%, 77.9%) (22) (73.9%, 79.0%) (1,053, 1,591) (0.64,1.36)

Cl=confidence interval; EYFSP=early years foundation stage profile; OR=odds ratio.

Secondary analysis 1 (EYFSP additional analysis — Number and Numerical Patterns goals separately)

Exploratory analysis was carried out on the EYFSP where the logistic model was run using the two mathematics goals
(Number and Numerical Patterns) separately. Following the main EYFSP analysis, a slightly higher proportion of the
intervention group achieved the expected level in both goals as shown in Table 16. The OR for both spans 1 so there

is not enough statistical evidence to conclude that this is a genuine effect.

Table 16 Secondary analysis 1 (EYFSP additional analysis — Number and Numerical Patterns goals separately)

Proportion
Effect size
Intervention group Control group

N Proportion n Proportion Total N OR

Outcome P-value
(missing) (95% CI) (missing) (95% CI) (intervention, control) (95% CI)
0, [

EYFSP - 1,053 78.2% 1,591 77.9% 2,644 0.92 068
NUaloE (23) (75.7%, 80.7%) (22) (75.8%, 79.9%) (1,053, 1,591) (0.62,1.37)
EYFSP — 1,053 77.7% 1,591 771% 2,644 0.94
Numerical 0.75
Patterns (23) (75.2%, 80.2%) (22) (75.0%, 79.1%) (1,053, 1,591) (0.65, 1.37)

21 An Odds Ratio (OR) shows the odds that a pupil will achieve the expected level in the EYFSP if they have been in a school taking
part in Reception Jigsaw (an intervention school) compared to the odds that a pupils will achieve it if they were not in a school taking
part in Reception Jigsaw (a control school).
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Secondary outcome 2 (confidence in teaching mathematics)

Reception Jigsaw did have an impact on practitioners’ confidence in teaching mathematics. Practitioners included in
this survey were reception teachers, reception TAs, and school mathematics leads. The difference in mean scores on
the ‘Confidence in teaching mathematics’ scale is 3.8 points and the effect size (Hedges’ g) is 0.58 (Cl: 0.36, 0.79)
(Table 17). As the Cl does not include zero we can conclude that there is a positive impact of the Reception Jigsaw
programme on practitioner confidence in teaching mathematics. Figure 4 shows the difference between the outcome
measure of the two groups. It is important to highlight that there is a high level of attrition in the responses. There is a
slightly higher level of attrition in the control group (47%) compared to the intervention group (42%). High levels of
attrition could be a source of bias where practitioners with particular characteristics are more likely to respond to the
survey. Here, it is reassuring that attrition is reasonably balanced across the two groups. Further exploratory analysis
shows there is a statistically significant difference in mean scores by respondent’s role, with reception teachers scoring
more highly on average than either of the other two groups.

Figure 4: Histogram of secondary analysis 2 (confidence in teaching mathematics), split by grouping
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Table 17: Secondary analysis 2 (confidence in teaching mathematics)
Unadjusted means
Effect size
Intervention group Control group
n Mean N Mean Total n ICC | Hedges’g
Outcome P-value
(missing) (95% CI) (missing) (95% CI) (intervention, control) | (full) (95% CI)
Confidence in 135 48.2 182 444 317 0.58
teaching 0.10 0.000
mathematics (99) (47.2,49.3) (160) (43.7,45.1) (135, 182) (0.36, 0.79)
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Secondary outcome 3 (confidence in mathematical ability)

There is insufficient evidence to draw a conclusion as to whether the Reception Jigsaw has an impact on practitioners’
confidence in their own mathematical ability. While the histograms (Figure 5) appear to show a small positive difference
between them, there is only a very small difference in the means of the intervention and control groups.

Figure 5: Histogram of secondary analysis 3 (confidence in mathematical ability), split by grouping

30- —
20- ] —
— (o]
o
=
| s
10-
: —H—l—\
3
&) 0- —1
2
S 30-
©
]
|_
20- —
=
1)
— 2
()
=k
z
10- >
o] (1] []
15 20 25 30 35
Confidence in Own Maths ability
Table 18: Secondary analysis 3 (confidence in mathematical ability)
Unadjusted means
Effect size
Intervention group Control group
n Mean N Mean Total n ICC Hedges’ g
Outcome P-value
(missing) (95% Cl) (missing) (95% Cl) (intervention, control) | (full) (95% Cl)
Confidence in 135 27.3 181 27.0 316 0.04
mathematical 0.00 0.7
ability (99) (26.8, 27.8) (161) (26.5, 27.4) (135, 181) (-0.15, 0.22)

Secondary outcome 4 (reduced New PUMA)

Reflecting the results for the primary New PUMA outcome, while the pupils in the intervention group did make additional
progress (estimated to be less than a month) compared to the control group, there is not enough statistical evidence
from this alone to draw conclusions of the Reception Jigsaw’s impact on pupils’ mathematics attainment. There is a
small positive difference between the means of the intervention and control groups (12.0 and 11.5, respectively) but as
the ClI for the effect size contains zero, we cannot conclude that this difference did not occur by chance (Table 19).
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Figure 6: Histogram of secondary analysis 4 (PUMA 20), split by grouping
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Table 19: Secondary analysis 4 (reduced New PUMA)
Unadjusted means
Effect size
Intervention group Control group
n Mean n Mean Total n ICC Hedges’ g
Outcome P-value

(missing) | (95% Cl) | (missing) | (95% CI) (intervention, control) (Full) (95% CI)

Reduced 952 1,365 2317 0.07
PUMA 12.0 115 0.22 0.4
(PUMA 20) (124) (248) (952; 1,365) (-0.08, 0.21)

Cl=confidence interval; ICC=intracluster correlation coefficient; PUMA=Progress in Understanding Mathematics Assessment.

Analysis in the presence of non-compliance

An analysis was completed on the outcomes of pupils who were taught by a teacher who was considered to have
complied with the programme requirements. Teachers were expected to have attended nine of the ten possible sessions
(five twilight CPD sessions and five coaching sessions) to be judged as compliant to the programme. Around 65% of
intervention pupils (695) were taught by teachers who had complied with the programme requirement (see the
‘Compliance’ section for more detail on compliance patterns). Table 20 shows the impact of the Reception Jigsaw on
mathematical attainment when pupils are taught by teachers who had attended at least nine out of ten of the sessions.
There is a positive effect size (0.13) for these pupils in terms of their mathematical ability, with the whole CI lying above
zero, suggesting that the Reception Jigsaw programme has a small beneficial effect on mathematical attainment among
pupils whose teachers attended most of the training. The p-value is 0.02 suggesting there is likely to be a difference in
outcomes between those pupils taught by a teacher who attended at least nine sessions and those who were not. As
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described in the SAP (Andrade et al., 2022) a pseudo-continuous compliance measure was also used. The findings are
presented in Table 21 and are in line with the binary measure.

Table 20: Analysis in the presence of non-compliance (binary compliance measure)

Total n Standardised effect size
Model stage Predictor P-value
(intervention, control) (95% ClI)
Stage 1: Compliance indicator 2,210 Intervention 15 0.00
regressed on intervention status (917, 1,353) status (1.4,15)
Stage 2: PUMA score regressed 2,270 Compliance 0.13 0.02
on compliance indicator* (917, 1,353) indicator (0.03, 0.24) ’
*Additionally, baseline EN score and the geographical/mastering numeracy stratification variable were included at both stages.
Cl=confidence interval; EN=Emerging Numeracy; PUMA=Progress in Understanding Mathematics Assessment.
Table 21: Analysis in the presence of non-compliance (pseudo-numeric compliance measure)
Total n Raw coefficients
Model stage Predictor P-value
(intervention, control) (95% Cl)
Stage 1: Compliance indicator 2,270 Intervention 8.13 0.00
regressed on intervention status* (917, 1,353) status (7.98, 8.27) ’
Stage 2: PUMA score regressed on 2,210 Compliance 0.06 0.02
compliance indicator (917, 1,353) indicator (0.01,0.11)

*Additionally, baseline EN score and the geographical/mastering numeracy stratification variable were included at both stages.

Cl=confidence interval; EN=Emerging Numeracy;, PUMA=Progress in Understanding Mathematics Assessment.

Missing data analysis

Table 22: Multilevel logistic regression where the outcome is whether a pupil is missing their New PUMA Total Score (1=

‘yes’, 0= ‘no’)

Variable N (%) covariate missing OR (95% CI) P-value
Pupil level

Baseline EN score 0 (0%) 0.95 (0.94, 0.97) 0.00
Stratification block: Region 0 (0%) 0.88 (0.47, 1.63) 0.68
Stratification block: MN participation 0 (0%) 0.87 (0.54, 1.39) 0.56
School level

% FSM 118 (4%) 1.08 (0.88, 1.33) 0.47
Latest Ofsted rating 158 (6%) 1.10 (0.74, 1.62) 0.64
Urban or rural 38 (1%) 1.17 (0.57, 2.38) 0.67
Type of school 38 (1%) 1.24 (0.75, 2.06) 0.41

Cl=confidence interval;, EN=Emerging Numeracy; FSM=free school meals; MN=Mastering Number; Ofsted=O0Office for Standards in Education,

Children’s Services and Skills; OR=odds ratio.
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Missing data analysis was completed to investigate whether there was any pattern to the missing data, which may
require further sensitivity analyses. The only variable that was associated with missing outcomes was the baseline EN
score. The results in Table 22 show that a lower EN score is related to missing the New PUMA outcome (p-value =
0.00). No further sensitivity analyses are needed as the EN baseline is included in the substantive model as a covariate.

Subgroup analyses

Two subgroup analyses were completed. The first looked at those pupils who were reported as being eligible for FSM.
The second looked at those whose school had signed up to take part in the Mastering Number programme during the
2021/2022 academic year as it was felt there may be some interaction (positive or negative) between the two
programmes. This data was collected prior to randomisation and used for the stratification. There is no impact of
Reception Jigsaw on mathematical outcomes for either subgroup. Neither of the interaction models show different
impacts of group allocation for the subgroups. It is worth noting that FSM rates for pupils in reception classes are
systematically lower than for other year groups as this is the first year that pupils can claim this benefit?? (National
Statistics, 2022). This is a characteristic of the NPD dataset rather than a reflection of the true status of these pupils.
The FSM subgroup analysis is underpowered (see Table 10) and therefore should be considered exploratory.

It is worth noting that schools could have signed up (or dropped out) of the Mastering Number programme after
responding to email gathering data on Mastering Number participation. We have evidence that this did happen in some
schools as we asked a question about Mastering Number participation in the endpoint survey. Of the 69 schools, which
responded to this question in the endpoint survey, 28 schools had reported to having signed up to Mastering Number
when asked at the beginning of the year and 41 schools had said either they did not know or that they had not signed
up to Mastering Number. Of the 28 responding schools that had signed up for Mastering Number, four schools did not
end up taking part in it. Of the 41 responding schools that did not state at the beginning of the academic year they were
planning on taking part in Mastering Number, 13 schools reported that they had taken part in the programme when
asked at the end of the year.

Table 23: The main analysis model (PUMA Total Score) restricted to particular subgroups of pupils

Unadjusted means
Effect size
Intervention group Control group
N Mean n Mean LB e Hedges’ g
Subgroup int i (full) P-value
(missing) | (95% Cl) | (missing) | (95% Cl) ('":;;fr'zl')"“’ (95% Cl)

- 216 321 537 -0.02
F SN oligile 11.9 12.2 0.23 0.9
pup (37) (64) (216, 321) (-0.2,0.2)
Schools taking
part in the 312 14.3 486 14.2 798 0.0
Mastering 0.27 0.9
Number (54) (13.7,15.0) (69) (13.7,14.7) (312, 486) (-0.3,0.2)
programme

Cl=confidence interval; EN=Emerging Numeracy; FSM=free school meals; PUMA=Progress in Understanding Mathematics Assessment.

22 As universal FSM are in place for this year group, the benefits of signing up for FSM are not immediate for the parents and the
school is often the driving force in recruiting parents to apply for FSM, as pupils eligible for FSM attract higher per-pupil funding
allocations for the school.
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Longitudinal follow-up

Secondary outcome 5a (mathematics attainment at end of Year 1)23

There is a small difference between the means of the New PUMA (Year 1) score for the intervention and control groups
(14.5 and 13.8, respectively). Hedges’ g is positive at 0.09 (confidence interval [Cl]: -0.05, 0.24) but the CI contains
zero, with a p-value of 0.2. Pupils with teachers that had access to the Reception Jigsaw did make a small amount of
additional progress in mathematics (estimated around one month) compared to pupils with teachers who continued with
business as usual; however, the statistical evidence does not meet the threshold set by the evaluator to conclude that
the true impact was non-zero. As shown in Figure 7 below, the distribution of the New PUMA (Year 1) total score is
broadly Gaussian, with little difference in the distribution between the intervention and control groups.

Figure 7: Histogram of secondary outcome 5a (mathematics attainment at end of Year 1), split by grouping
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Table 24: Secondary analysis 5a (mathematics attainment at end of Year 1)
Unadjusted means Effect size
Intervention group Control group
N Mean n Mean Total n Icc Hedges’ g
Outcome (full) P-value
(missing) (95% Cl) (missing) (95% CI) (intervention, control) (95% CI)
Ay 905 14.5 1360 13.8 2265 0.20 0.09 0.20
(Year 1)

23 This is the primary analysis in the longitudinal SAP (Schwendel, 2023).
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Total
Score

(171)

(14.1,14.8) | (253) (135, 14.0)

(905, 1360)

(-0.05, 0.24)

Secondary outcome 5b (mathematics attainment at end of Year 1 taking into account further participation in Jigsaw)?*

Further longitudinal analysis was run using the same model as for the main longitudinal analysis but with the additional
of two dummy covariates which indicate whether a school has taken part in Reception Jigsaw or Primary Jigsaw in the
academic year 2022/2023 (control schools) or Primary Jigsaw (intervention schools) in either 2021/22 or 2022/2023
outside of the trial. This was completed to take into account any confounding effects related to participating in other
Jigsaw programmes. The results mirror the main longitudinal analysis with a small positive effect size. However, the
statistical evidence does not meet the threshold set by the evaluator to conclude that the true impact was non-zero as
the confidence interval includes zero.

Figure 8: Histogram of secondary outcome 5a (mathematics attainment at end of Year 1 taking into account further
participation in Jigsaw), split by grouping
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24 This is the secondary analysis in the longitudinal SAP (Schendel, 2023).
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Table 25: Secondary analysis 5b (mathematics attainment at end of Year 1 taking into account further participation in
Jigsaw)

Unadjusted means Effect size
Intervention group Control group

N Mean n Mean Total n IcC Hedges’ g

Outcome (full) P-value
(missing) (95% Cl) (missing) (95% CI) (intervention, control) (95% CI)

F;U'V'A1 905 14.5 1360 13.8 2265 0.05
(To?;r ) 0.20 0.49
Score (171) (14.1, 14.8) (253) (13.5, 14.0) (905, 1360) (-0.10, 0.21)

Analysis in the presence of non-compliance (longitudinal follow-up)

Mirroring the main phase, an analysis was completed on the longitudinal outcomes of pupils who were taught by a
teacher who was considered to have complied with the programme requirements. Teachers were expected to have
attended nine of the ten possible sessions (five twilight CPD sessions and five coaching sessions) to be judged as
compliant to the programme. There is a positive effect size (0.17) for pupils who had been taught in their reception year
by teachers who had attended at least nine out of ten Reception Jigsaw sessions. The confidence interval does not
include zero so we conclude that there is enough statistical evidence to show that the Reception Jigsaw programme
has a small beneficial effect on mathematical attainment among pupils whose teachers attended most of the training
that is maintained into their second year at school. The findings using the pseudo-continuous compliance measure are
presented in Table 27 and are in line with the binary measure.

Table 26: Analysis in the presence of non-compliance (binary compliance measure - longitudinal follow-up)

Total n Standardised effect size
Model stage Predictor P-value
(intervention, control) (95% ClI)
Stage 1: Compliance indicator 2212 Intervention 1.46 0.00
regressed on intervention status* (873, 1339) status (1.41,152) ’
Stage 2: PUMA score regressed 2212 Compliance 017 0.00
on compliance indicator (873, 1339) indicator (0.06, 0.28)

*Additionally, baseline EN score and the geographical/mastering numeracy stratification variable were included at both stages.
Cl=confidence interval; EN=Emerging Numeracy; PUMA=Progress in Understanding Mathematics Assessment.
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Table 27: Analysis in the presence of non-compliance (pseudo-numeric compliance measure - longitudinal follow-up)

Total n Raw coefficients
Model stage Predictor P-value
(intervention, control) (95% ClI)
Stage 1: Compliance indicator 2212 Intervention 8.12 0.00
regressed on intervention status (873, 1339) status (7.97, 8.27)
Stage 2: PUMA score regressed on 2212 Compliance 0.07 0.00
compliance indicator (873, 1339) indicator (0.025, 0.12)

*Additionally, baseline EN score and the geographical/mastering numeracy stratification variable were included at both stages.

Cl=confidence interval; EN=Emerging Numeracy; PUMA=Progress in Understanding Mathematics Assessment.

Missing data analysis (longitudinal follow-up)

Missing case analysis was undertaken on the longitudinal data to check whether there was any pattern to the
missingness. As with the main analysis, the only variable which associated with missing outcome values was the
baseline assessment (the EN score). As this variable was included in all the models, no further analysis was needed.

Table 28: Multilevel logistic regression where the outcome is whether a pupil is missing their New PUMA Total Score (1=

‘yes’, 0= ‘no’)

Variable N (%) covariate missing OR (95% CI) P-value
Pupil level

Baseline EN score 0 (0%) 0.95 (0.94, 0.96) 0.00
Stratification block: Region 0 (0%) 0.86 (0.57, 1.28) 0.44
Stratification block: MN participation 0 (0%) 0.85 (0.63, 1.16) 0.30
School level

% FSM 118 (4%) 1.14 (0.99, 1.31) 0.07
Latest Ofsted rating 158 (6%) 1.01 (0.78, 1.30) 0.94
Urban or rural 38 (1%) 0.10 (0.62, 1.61) 0.98
Type of school 38 (1%) 0.91 (0.66, 1.25) 0.56

Cl=confidence interval; EN=Emerging Numeracy; FSM=free school meals; MN=Mastering Number; Ofsted=O0Office for Standards in Education,

Children's Services and Skills; OR=odds ratio.

Subgroup analysis (mathematics attainment at end of Year 1)

As with the main analysis, two subgroup analyses were completed using the longitudinal follow-up assessment data
(New PUMA (Year 1)). The first looked at those pupils who were reported as being eligible for FSM in reception. The
second looked at those whose school had signed up to take part in the Mastering Number programme during the
2021/2022 academic year. This data was collected prior to randomisation and used for the stratification. There is no
impact of Reception Jigsaw on mathematical outcomes for either subgroup. Neither of the interaction models show
different impacts of group allocation for the subgroups (results not reported). The FSM subgroup analysis is
underpowered (see Table 10) and therefore should be considered exploratory.
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Table 29: The main analysis model (PUMA (Year 1) Total Score) restricted to particular subgroups of pupils

Unadjusted means

Effect size
Intervention group Control group

N Mean n Mean LB e Hedges’ g

Subgroup int i (full) P-value
(missing) | (95% Cl) | (missing) | (95% Cl) ('":;fr'gl')""’ (95% Cl)

FSM-eligible 197 11.9 292 12.0 489 010 0.03 07
pupils (56) | (11.3,126) | (93) | (115,12.6) | (197,292) (-0.17,0.22)
Schools taking
part in the 305 13.8 470 13.4 775 0.04
Mastering 0.26 0.80
Number (61) (13.2,14.4) (85) (13.2,14.1) (305, 470) (-0.24, 0.32)
programme
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Implementation and process evaluation

The IPE findings are reported under the five IPE research questions using the relevant IPE dimensions. Mediators are
discussed throughout.

1. Was the Reception Jigsaw delivered as intended in terms of dosage, nature, and quality?
Fidelity

To ascertain fidelity, the evaluation team carried out: observations of all five ‘train the trainer’ sessions delivered by
WRM; observed the first CPD session and fifth half-day coaching visit in the four longitudinal case study schools;
interviewed the Reception Jigsaw developer team; and analysed findings from the trainer reflection logs. The findings
from these observations, the interview, and analysis of reflection logs, suggest that trainers delivered the Reception
Jigsaw with high fidelity to the recommended approach.

To what extent does the delivery of the Reception Jigsaw training sessions adhere to the intended approach?

The Reception Jigsaw CPD sessions are highly manualised. Trainers receive a set of PowerPoint presentations from
which they deliver the content and showcase examples of Reception Jigsaw activities in practice. In addition, teachers
are provided with the same set of resources, which support the practical elements of the sessions (e.g. Numicon and
counters), and reception teachers receive a separate set of resources to keep, which they can use in their classroom to
deliver the activities. Having observed the ‘train the trainer’ sessions, in which trainers receive comprehensive training
on the CPD session content by going through the training presentations slide by slide, the evaluation team were able to
see how trainers’ delivery of the first CPD session in case study schools mirrored that of the developer in the training.
They also picked up on the level of consistency between trainers. The developer team reported that they had carried
out their own internal quality assurance of trainers’ delivery, observing one of each trainer's CPD sessions. The
developer team reported being very happy with the quality and consistency of delivery across the nine trainers.

How consistent is the delivery of Reception Jigsaw training across the schools?

The CPD sessions allow for ‘adaptation with fidelity’, meaning that trainers can place greater emphasis on some
elements of the content over others depending upon teachers’ and schools’ needs, and to make the content relevant
for different staff and year groups. Responsiveness to a mixed audience within schools was clear to the evaluation team
during their observations. One trainer provided examples to Key Stage 2 teachers of how to make activities more
challenging, and suggested ways of making activities more age-appropriate for older children who are not yet secure in
their early mathematics skills. In all CPD sessions the evaluation team observed, trainers also provided ideas for
adapting activities for children with special educational needs and disability (SEND) and for higher ability children who
required an additional level of challenge. All these adaptations to the CPD sessions are permissible.

The evaluation team observed minor differences in trainers’ delivery. For example, one trainer dedicated more time to
teachers engaging with the practical activities than other trainers, while another took more time to explain in greater
depth the concepts presented in the training. One trainer included more research while presenting the content (additional
to that already included in the presentation) while another drew more upon their own experiences of teaching reception
when explaining concepts and activities to teachers. These differences are likely to be the result of trainers’ levels of
experience delivering CPD and their recency in the classroom themselves. These differences in emphasis did not affect
the fidelity with which the training was delivered in the case study schools.

To what extent does delivery of the half-day coaching visits adhere to the intended approach?

Compared to the CPD sessions, delivery of support at the half-day coaching visits is bespoke, tailored to meet the needs
of the reception teachers and their provision, while also accounting for the context in which they are working. Coaching
visits included but were not limited to: trainers observing classroom practice and the provision to identify areas for
improvement; reviewing the gap task; providing support with planning; and supporting teachers to plan for sustaining
the learning and impacts for the future.

Analysis of the trainer reflection logs gave the evaluation team an insight into the types of support trainers provided to
reception teachers during each of the five visits. Figure 9 illustrates the percentage of teachers who received each type
of support during each of the half-day coaching visits, as recorded by the trainers in the reflection log. Coaching
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conversations and a discussion of the gap task?® set at the last CPD session featured at the majority of coaching visits.
Across all visits, team teaching was the least common form of support.

Figure 9: Elements of support delivered at the half-day coaching visits
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Notes: Data from trainer reflection logs: Which of the following support elements did you provide during school visit... (School visit 1

N=55; school visit 2, 3, 4 N=54; school visit 5 N=51). Items from the trainer reflection log reordered to be presented in descending
order.

The evaluation team asked trainers to record the duration of each of the visits in the reflection logs. Most visits lasted

half a day, suggesting high fidelity to the intended approach. Across all visits, only a small proportion were less than or
more than half a day. Figure 10 illustrates these findings.

Figure 10: Duration of half-day coaching visits
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Notes: Data from the trainer reflection logs: How long was the school visit...? (School visit 1 N=55; school visit 2, 3, 4 N=54, school visit 5 N=51).

25 Gap tasks were set for reception teachers. They ensured teachers implemented a new activity in either their teaching or provision,
related to the CPD content.
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Data from the trainer reflection logs show that one school only received coaching visit one, and three additional schools
did not receive visit five. The developer explained that the school who only received coaching visit one was one of the
hardest schools to engage in the Reception Jigsaw. Due to several postponements in three schools, trainers combined
visit four and five for these schools so that all visits were completed before pupils completed the endpoint assessment.

Given the level of flexibility with the coaching visits, the evaluation team asked the developer team of any non-
permissible adaptations to this element of the support. They reported that in one school, reception teachers did not have
time to engage with the coaching visit and instead, the school wanted this support to be directed at the Year 1 teacher
and their classroom. Due to the focus of the Reception Jigsaw being reception teachers and pupils, this adaptation
could not be allowed.

Delivery of training and coaching at a consistent and similar quality is a mediator in the logic model. Several factors
contributed to the successful delivery with fidelity of the twilight sessions and coaching visits. The developer team
reported that the trainers were consistent throughout, with only a few instances of the team having to cover one another
due to illness. All the trainers were experienced in teaching early years mathematics. Of the nine trainers, four trainers
were experienced in delivering mathematics CPD, one trainer had one year’s experience and four trainers were new.
Other factors include the quality assurance carried out by the developer team (mentioned above) and the comprehensive
training and support trainers received (see ‘Quality’ section below).

How was delivery adapted and impacted by Covid-197?

Adaptations to delivery resulting from the Covid-19 situation are discussed below in the ‘Adaptations’ section of this
report. However, any adaptations did not affect the fidelity with which the programme was delivered.

Adaptations
What adaptations were made to the Reception Jigsaw training delivery model?

The developers planned to recruit a team of trainers from across Yorkshire and Essex so that trainers would deliver
Reception Jigsaw within their region. However, the recruitment advert for trainers in Essex was released the week
before the country entered a national lockdown due to Covid-19, and the developers did not recruit any Essex-based
trainers. Instead, six of the nine Yorkshire-based trainers travelled to Essex to deliver the Reception Jigsaw to these
schools.

This led to differences in the delivery model between the two regions. Intervention schools in Yorkshire had a CPD
session every month and their coaching visit would fall in the middle of these, around two weeks after their CPD session.
Essex schools still had a CPD session every month; however, due to the distance trainers had to travel, they received
the coaching visit linked to the previous CPD the day before the next CPD session. The developer reported that trainers
added in a phone call to Essex schools halfway between each CPD/visit to ensure they still had regular communication.

Did trainers adapt their delivery of the Reception Jigsaw CPD sessions and/or half-day coaching visits?

The evaluation team asked the developers what, if any, adaptations trainers had made to their delivery of the Reception
Jigsaw CPD sessions and/or coaching visits. As discussed above in the ‘Fidelity’ section of this report, their responses
suggest high fidelity to the intended training approach and only a few, permissible adaptations were made.

The developers reported that trainers had to adapt their delivery of some of the Reception Jigsaw CPD sessions to
accommodate the social distancing restrictions in place in schools due to the Covid-19 pandemic.?6 Several trainers
delivered hybrid sessions, where they delivered in person to reception teachers and reception TAs, and other staff
accessed the session via Zoom. The developer team reported that of all the CPD sessions, only two took place entirely
virtually, via Zoom, because the school could not accommodate the trainers. Many schools had to postpone CPD
sessions and coaching visits, which delayed delivery of the Reception Jigsaw programme. In several schools, trainers
combined the later coaching visits to ensure schools received all the support before the summer holidays. The developer
reported that one Essex school, where engagement with the Reception Jigsaw was low, received four of the five CPD
sessions due to repeated cancellations.

26 Delivery of the Reception Jigsaw began in November 2021, when schools (and the rest of England) were experiencing another
rise in Covid-19 cases due to the new Omicron variant. In schools, teachers and pupils had to remain within year-group ‘bubbles’.
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The evaluation team asked the developers if trainers made any adaptations to the content of the CPD sessions. As
delivery of the Reception Jigsaw progressed and reception teachers incorporated activities from the CPD sessions into
their practice, trainers photographed these to share with other teachers. The developers added these photographs into
the CPD session presentations. They reported that teachers found it helpful to see the activities in action because it
gave them ideas for how they could recreate it in their provision, which supported their delivery.

During the CPD session observations in case study schools, the evaluation team identified that there was evidence of
trainers ‘adapting with fidelity’ (i.e. making adaptations allowed by the programme), giving greater emphasis to areas of
the content where teachers required more support, or making suggestions for how to adapt activities to suit older children
or children with additional needs. The observations did not identify any other adaptations from the recommended
approach.

What adaptations are made during delivery by teachers, and why?

The Reception Jigsaw CPD sessions provide teachers with ideas they are encouraged to adapt to meet the needs of
their pupils and their classroom. The endpoint surveys in Summer Term 2022 asked reception teachers, reception TAs,
Year 1 teachers, and mathematics leads to comment on the extent to which they had adapted the Reception Jigsaw.
As shown in Figure 11 below, most respondents reported adapting the strategies. Across reception teachers, Year 1
teachers and mathematics leads, the largest proportions reported adapting the strategies ‘to a small extent’. The largest
proportion of reception TAs adapted the strategies ‘to a considerable extent’.

Figure 11: Extent to which teachers adapted the Reception Jigsaw
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Notes: Data from the endpoint survey: To what extent have you adapted the Reception Jigsaw strategies from what the trainer presented? (Reception
teacher N=68; reception TA N=28; Year 1 teacher N=16; mathematics lead N=25). Percentages have been rounded so may not sum to 100.

TA=teaching assistant.

The survey asked respondents to comment on why they adapted the Reception Jigsaw. Figure 12 below details the
percentage of respondents who reported each reason for adapting the programme. The largest proportions of reception
teachers, Year 1 teachers, and mathematics leads reported adapting the Reception Jigsaw to better fit their provision.
This can be expected because trainers encouraged teachers to adapt the activities and strategies to suit their pupils
and their classroom. It can also be expected that around half of mathematics leads reported adapting strategies for
another year group. The developer team said that many mathematics leads taught in Key Stage 2, meaning activities
would require adaptation to suit older children with more advanced mathematics skills. Around two-thirds of reception
TAs reported adapting the Reception Jigsaw to increase accessibility for lower ability children. This finding may be
explained by the fact that often, TAs work with small groups of pupils who are not working at age-related expectations
to provide additional support.
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Figure 12: Reasons why teachers adapted the Reception Jigsaw
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Notes: Data from the endpoint survey: Why did you adapt the Reception Jigsaw strategies? (Reception teacher N=57; reception TA N=23; Year 1
teacher N=15; mathematics lead N=22). Items reordered to present most frequently to least frequently reported adaptation by reception teachers.
TA=teaching assistant.

During the best practice and longitudinal case study interviews with reception and Year 1 teachers, the evaluation team
asked teachers whether they had adapted the Reception Jigsaw and if so, their reason for this. Their responses echo
findings from the survey. Several reception teachers and Year 1 teachers reported adapting some of the strategies to

pitch them at a lower level for children working below age-related expectations and for children with SEND who required
additional support.

The Year 1 teachers discussed as a group how the activities could be differentiated. The ideas are
solid and you just might need to use different numbers or make other links to what they have learning
in Year 1, but all the tasks and ideas are useable and adaptable...A lot of the time I'd be thinking of
how the activities would work with particular children in mind because | have children with EHCPs
[Education Health and Care Plans] and their level of understanding isn’t as solid. (Year 1 teacher, best
practice case study school)

Teachers also reported adapting activities for higher ability children who required extension tasks, for example using
larger numbers, posing trickier calculations, or asking them to make more complicated patterns. One reception teacher

commented that despite making some adaptations to suit pupils’ abilities, overall, the Reception Jigsaw programme was
suitable for all children. She said:

It’s really inclusive. With the number sense, it doesn’t exclude anyone who might be less able and for
those who are more confident. [The trainer] always gives us opportunities to extend them and dig
deeper. (Reception teacher, longitudinal case study school)

These findings suggest that, other than permissible adaptations, teachers implemented the Reception Jigsaw
programme with high fidelity.

2. How well did the participants (teachers/support staff from reception and Key Stage 1, mathematics coordinator,
senior leaders, and then also pupils) engage with the Reception Jigsaw? Were there any implementation challenges
faced? If so, what were they and to what extent were they overcome?

Compliance

The Reception Jigsaw training programme consisted of five two-hour CPD sessions and five half-day coaching visits,
delivered between November 2021 and June 2022. Compliance to the intervention is indicated by reception teachers
participating in at least nine of the ten sessions. Reception Jigsaw trainers completed attendance registers, which were
used to measure how many of the sessions teachers, TAs, mathematics leads, and senior leaders participated in. A

62



Reception Jigsaw

Evaluation report
review of the attendance logs showed that across the 55 schools, trainers logged attendance against the names of 92
reception teachers whose pupils went on to complete the New PUMA assessment (this does not include EYFS leads).
Of the 92, 54 reception teachers (59%) from 44 schools complied (i.e. attended nine out of the ten sessions).?”
Attendance to the CPD sessions was higher than for the coaching visits with 77 reception teachers attending at least
four CPD sessions (84%) and 54 reception teachers attending at least four coaching visits (58%). This disparity is partly
driven by schools where there was more than one reception teacher. In these schools a lower percentage of reception
teachers attended at least four coaching visits compared to schools with only one reception teacher. Compliance at the
school level was low, largely due to low attendance by mathematics leads at the half-day coaching visits. The reasons
for this are further discussed below.

Attendance at CPD sessions

A review of the attendance logs and interviews with the developer team demonstrated that Reception Jigsaw CPD
sessions were generally well attended by reception teachers, mathematics leads, and Year 1 teachers. Attendance of
reception TAs, other staff, and senior leaders was more variable as would be expected due to attendance being
recommended rather than required for these practitioners. As reported by the developers and noted by trainers in the
logs, gaps in attendance of reception teachers and mathematics leads tended to be due to staff turnover or absence
(e.g. due to maternity leave). Where there was turnover of reception teachers, it is clear from the attendance logs that
the replacement teacher picked up the Reception Jigsaw training where their predecessor left, suggesting that pupils
continued to be taught by a Reception Jigsaw trained teacher (although this scenario does not translate into
compliance). Attendance of reception teachers at all the CPD twilight sessions is a mediator in the logic model.
Participation in the programme by school mathematics leads is also highlighted as a mediator in the logic model.

The developer team reported that where reception teachers joined intervention schools part way through Reception
Jigsaw delivery, trainers spent time during the coaching visits revisiting key pedagogy and messages they had missed
from earlier sessions. The developers said this was essential for teachers to implement gap tasks with their pupils.
However, one trainer reported that missing the earlier sessions would have had a detrimental impact on teachers’
understanding and delivery. They reported that CPD session one and two are: ‘extremely important in terms of subject
knowledge and pedagogy’ (Developer team). Teachers also missed the discussions that took place in the sessions
relating to implementation. The developers reported that revisiting the content in this way during the visit could not be
as thorough or as effective as attending the session in full. This suggests that although trainers did their best to support
teachers who had missed sessions, their overall understanding of the Reception Jigsaw and therefore delivery in the
classroom would still have been compromised.

Interviews with participants in case study schools provide further insight into these findings. Almost all teachers highly
regarded the CPD sessions, which can explain the levels of attendance. They reported that even when teachers could
not attend in person, for example, when at home self-isolating with Covid-19, they still made the time to attend the
sessions virtually. Reception TAs could not always attend CPD sessions because they were after school, but senior
leaders and mathematics leads from all six case study schools reported that their schools offered to pay reception TAs
to facilitate their attendance. Further details on teachers’ response to the Reception Jigsaw can be found below in the
‘Quality’ and ‘Responsiveness’ sections of this report.

Attendance to coaching visits

A review of the attendance logs and interviews with the developer team suggest that attendance to the half-day coaching
visits was highest among reception teachers and variable among mathematics leads. The interview with the developer
team provides further insight into attendance at the coaching visits. They too reported that while attendance of reception
teachers was good, many mathematics leads struggled to attend all of the coaching visits. Many mathematics leads
taught in upper Key Stage 2 and securing cover and release time when faced with capacity pressures due to the Covid-
19 pandemic was challenging. The developer team felt that, upon reflection, mathematics leads’ attendance at the visits
was not essential and, in the future, they would not be required to attend. The developers reported that visits had still
been successful where trainers had only met with reception teachers and had then fed back to mathematics leads about
what the visit had involved, either at the CPD sessions or via email.

27 This percentage is slightly different from the compliance percentage reported in the impact section (65%). This is primarily because
this measure was calculated at teacher level and the impact compliance measure was calculated at the pupil level.
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These findings demonstrate that at the reception teacher level, although just less than two-thirds of reception teachers
complied with the intervention (impacted by absences and staff turnover), reception teachers highly valued the support
they received from the CPD sessions and coaching visits they attended. School-level compliance was impacted by low
attendance of mathematics leads to the coaching visits, however comments from the developers suggest that this did
not impact the implementation of the intervention.

Dosage
To what extent do reception teachers and reception TAs apply learning from the Reception Jigsaw?

The Reception Jigsaw logic model expects that the support provided will lead to changes to the reception learning
environment (output), changes to pedagogy (output), and that teachers and TAs will apply learning in the classroom
(mediator). Findings from the endpoint survey, trainer reflection logs, and case study interviews suggest that most
reception teachers did apply learning from the Reception Jigsaw, embedding activities into their mathematics teaching
and continuous provision and adapting the classroom environment.

The endpoint survey in Summer Term 2022 asked reception teachers and reception TAs in the intervention group how
often they applied learning from the Reception Jigsaw in their mathematics teaching. All reception teachers who
responded applied learning at least once a week, around two-thirds (68%) reported applying it in four to five mathematics
lessons per week, and around one-third (31%) applied learning in two to three lessons per week.

Findings from the endpoint survey suggest that application of the Reception Jigsaw was slightly less frequent among
reception TAs compared to reception teachers, however the majority reported that they applied learning at least once a
week. Similar proportions applied it in four to five mathematics lessons per week (30%) and in two to three mathematics
lessons per week (37%).

Interviews with seven reception teachers in the six longitudinal and best practice case study schools provide further
insight into teachers’ use of the Reception Jigsaw. The first interviews with teachers in the four longitudinal case study
schools took place after their first CPD session in Autumn Term 2021. The evaluation team asked teachers how they
thought they may be able to implement Reception Jigsaw in their classroom. Teachers reported that the CPD sessions
provided them with lots of practical ideas, which they were able to easily incorporate into their delivery straight after the
CPD session.

The ideas, the resources and how to use them is really great, | can see how we can use it and I've
already put some of it into next week’s planning, I got it written down last night while it was still fresh.
(Reception teacher, longitudinal case study school)

In the final interviews in Summer Term 2022, all reception teachers (from the longitudinal and best practice case study
schools) reported that they used the Reception Jigsaw strategies and activities everyday as part of their direct teaching
time, in continuous provision and in everyday routines:

All of the activities taught in the training have been implemented in maths lessons and the skills transferred into
provision when children are working independently. (Reception teacher, best practice case study school)

The programme had become an embedded part of their practice, which they felt had enhanced their lessons and
mathematics provision. As discussed below in the ‘Quality’ section of this report, support from the Reception Jigsaw
trainer during the half-day coaching visits had led to teachers making changes to their provision. The most significant
change, as reflected in the following quote, was the inclusion of mathematics activities throughout all areas of the
provision:

[The trainer] helped us to incorporate maths into all areas of the provision rather than just the maths
corner so we’re encouraging mathematical thinking throughout the provision. (Reception teacher, best
practice case study school)

This had enabled teachers to apply Reception Jigsaw activities to other subjects, and activities in the school day such
as registration, increasing the dosage children had of Reception Jigsaw. One reception teacher commented:

The strategies are very easily implemented, they don’t take much planning. The only things that have
taken a bit of time has been some of the classroom environment changes, we’ve just done these when
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we’ve had a bit of time, whereas the practice related strategies are easily incorporated into our day-
to-day practice. (Reception teacher, longitudinal case study school)

The evaluation team asked trainers to complete a reflection log after each half-day coaching visit. Trainers reported that
most teachers (between 87% and 93%) applied learning ‘to some extent’ or ‘to a large extent’ in the classroom after
each CPD session.

To what extent do Year 1 teachers apply learning from the Reception Jigsaw?

The Reception Jigsaw logic model expects that the support provided through the Reception Jigsaw will lead to: Key
Stage 1 practitioners having a better understanding of children's EYFS mathematics development (output); changes to
mathematics provision (output); and that Year 1 teachers and Year 1 TAs will build on reception mathematics teaching
and apply learning in their classrooms (mediator). Findings from the endpoint survey and case study interviews suggest
that Year 1 teachers did apply learning from the Reception Jigsaw; however, they did so less frequently, and with less
ease, compared to reception teachers.

The endpoint survey in Summer Term 2022 asked Year 1 teachers in the intervention group how often they applied
learning from the Reception Jigsaw in their mathematics teaching. The majority of teachers applied it in at least one
lesson per week, 12% applied it in four to five mathematics lessons per week, just over half (53%) applied it in two to
three mathematics lessons per week, and just less than a fifth (18%) in one lesson per week.

Interviews with four Year 1 teachers in four of the six case study schools (longitudinal and best practice) provide further
insight on teachers’ use of the Reception Jigsaw. All four Year 1 teachers reported implementing Reception Jigsaw
activities into their mathematics teaching practice but to varying extents. Some reported that it had been difficult to
implement all the activities and suggestions from the CPD sessions because they are following the national curriculum,
which is prescriptive and delivered through structured mathematics lessons, and they do not always have continuous
provision?® like reception classes do. Despite this, they had adapted some activities so they could be incorporated into
mathematics lessons and support specific groups of pupils, as discussed below in the ‘Reach’ section of this report.
One senior leader commented:

In the training, there were elements that were beyond the expectations of EYFS so they were able to
take that on board. They've used the practical elements within their planned curriculum to develop the
children’s knowledge and making sure it’s secure. (Deputy Headteacher, longitudinal case study
school)

Why did teachers not apply learning from the Reception Jigsaw?

Only a very small proportion of reception TAs (7%) reported through the endpoint survey that they never used the
Reception Jigsaw strategies. They went onto explain that they did not deliver the taught mathematics input but supported
pupils with accessing and completing mathematics activities during their time in provision. A larger proportion of
mathematics leads (19%) reported never applying learning from the Reception Jigsaw. This finding can be expected
because many mathematics leads taught in Key Stage 2, so the activities and strategies the CPD sessions
recommended were not relevant or appropriate for their pupils without adaptation.

Reach
Do teachers deliver Reception Jigsaw to the whole class, or is it used as a targeted strategy?

The endpoint survey in Summer Term 2022 asked reception teachers, reception TAs, Year 1 teachers, and mathematics
leads what their approach was to delivering Reception Jigsaw with their pupils. The survey asked respondents if: they
only used the strategies with their whole class; they only targeted the Reception Jigsaw at specific groups/pupils; or if
they used the Reception Jigsaw with their whole class and with targeted groups/pupils. Most respondents used the
Reception Jigsaw with their whole class. Over half of reception teachers and mathematics leads reported also targeting
specific groups/pupils, compared to just nearly two-fifths of reception TAs and Year 1 teachers. Compared to reception
teachers and mathematics leads, larger proportions of reception TAs and Year 1 teachers reported only using the
Reception Jigsaw with specific groups/pupils. These findings likely reflect the common working practices of TAs to work

28 Areas in the classroom which allow children to learn through exploration which concrete resources. This is a key feature of reception
classrooms.

65



Reception Jigsaw

Evaluation report
with small groups of pupils who need additional support. As shown in Figure 14, Year 1 teachers were more likely to
target pupils working below age-related expectations or with SEND. The findings can be seen in Figure 13 below.

Figure 13: Teachers’, TAs’, and mathematics leads’ approach to delivering Reception Jigsaw

Reception teachers

Reception TAs

Respondent

Year 1 teachers

Maths leads

0 10 20 30 40 50 60 70
Percentage (%)
Used with whole class Targeted at groups/pupils M Used with whole class and targeted groups/pupils

Notes: Data from the endpoint survey: What was your approach to delivering the Reception Jigsaw with pupils in your class? (Reception teacher
N=68; reception TA N=28; Year 1 teacher N=16; mathematics lead N=25). Percentages have been rounded so many not sum to 100.

TA=teaching assistant.
Which groups/pupils are targeted for Reception Jigsaw?

The survey asked the respondents who said they targeted the Reception Jigsaw to identify, which specific groups/pupils
they targeted for activities. As can be seen in Figure 14 below, across all respondent groups, the most common reason
for targeting Reception Jigsaw was to support pupils working below age-related expectations. Around three-quarters of
Year 1 teachers and mathematics leads targeted Reception Jigsaw at pupils with SEND, compared to around half of
reception teachers and reception TAs. Between one-half and two-thirds of respondents reported targeting Reception
Jigsaw at pupils receiving mathematics interventions or catch-up support. Across all respondent groups, mathematics
leads were most likely to target Reception Jigsaw at pupils with mathematics anxiety (almost half, compared to a quarter
or less of reception teachers, reception TAs, and Year 1 teachers).
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Figure 14: Reasons for targeting Reception Jigsaw at specific groups/pupils

Pupils working below age-related
expecations in maths

Pupils with SEND

Pupils receiving maths interventions
[/catch-up

Reason for targeting

Pupils with maths anxiety

0 10 20 30 40 50 60 70 80 90 100
Percentage (%)
Reception teachers Reception TAs Year 1 teachers  ®Maths leads

Notes: Data from the endpoint survey: Which pupils did you use the targeted strategies with? (Reception teacher N=41; reception TA N=22; Year 1
teacher N=15; mathematics lead N=17). Percentages have been rounded so many not sum to 100.

SEND-=special educational needs and disability; TA=teaching assistant.

The interviews with teachers in the longitudinal and best practice case study schools provide further insight into teachers’
approach to delivering the Reception Jigsaw. The evaluation team asked reception teachers and Year 1 teachers to
comment upon whether more children had received Reception Jigsaw than others and if so, which children these were.
These findings echo those from the survey. Reception teachers in both longitudinal and best practice case study schools
took a mixed approach to delivering Reception Jigsaw in their classrooms. They reported that for the most part, all
children received equal exposure to the Reception Jigsaw; however, there were instances of targeting activities, for
example, at children who would not independently access mathematics activities or at pupils identified as struggling with
a mathematics concept.

All four Year 1 teachers involved in the interviews in Summer Term 2022 reported that they had targeted Reception
Jigsaw activities at pupils who had gaps in their early years mathematics knowledge and skills. They used the activities
to secure children’s understanding and ensure these skills were strong before moving onto Year 1 level tasks. When
possible, some also worked Reception Jigsaw activities into their planning and delivered to their whole class during
mathematics lessons and (where applicable) in their provision.

Did other year groups in intervention schools use learning from the Reception Jigsaw?

Through the endpoint survey, the evaluation team asked mathematics leads if other classes had implemented learning
from the Reception Jigsaw. Over three-quarters of mathematics leads (77%) reported that learning had also been
implemented in Key Stage 1 classes, but only 16% reported that learning had been implemented in Key Stage 2 classes.
It can be expected that a high proportion of Key Stage 1 classes implemented the learning because Year 1 teachers
were expected to attend the CPD sessions. Year 2 teachers were also invited to attend although their attendance was
optional and the CPD sessions were not aimed at Key Stage 2 teachers. The interviews with mathematics leads and
senior leaders in longitudinal and best practice case study schools provide further insight into these findings.
Mathematics leads reported that naturally there is sharing of information and learning from CPD sessions within key
stages, so Year 1 teachers had disseminated, either informally through conversations or more formally through key
stage meetings, the activities and strategies suggested in the CPD sessions to their Year 2 colleagues.

Responsiveness

How do school staff respond to the Reception Jigsaw programme?
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Data from the endpoint survey, trainer reflection logs, and interviews with teachers and the developer team provided
evidence that teachers’ response to the Reception Jigsaw programme was positive.

The endpoint survey asked reception teachers, reception TAs, Year 1 teachers, and mathematics leads to comment on
the extent to which they enjoyed delivering Reception Jigsaw in their mathematics teaching. Across all groups of
respondents, data suggests that reception teachers enjoyed delivering the Reception Jigsaw most and Year 1 teachers
enjoyed delivering the programme the least (Figure 15).

Figure 15: Extent to which teachers enjoyed delivering Reception Jigsaw

Reception teachers
Reception TAs
Year 1 teachers

Maths leads

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Entirely  ®To a considerable extent To a moderate extent To a small extent

Notes: Data from the endpoint survey: To what extent have you enjoyed delivering Reception Jigsaw in your mathematics teaching? (Reception
teacher N=68; reception TA N=27; Year 1 teacher N=16; mathematics lead N=25). Percentages have been rounded so many not sum to 100.

TA=teaching assistant.

After each half-day coaching visit, Reception Jigsaw trainers indicated, through the reflection log, the extent to which
reception teachers were engaged in the programme. They also commented on the extent to which reception teachers
were engaged with the content of the most recent CPD session. Analysis of this data shows that the majority of reception
teachers were highly engaged with both the programme and the CPD content. These findings are illustrated in Figures
16 and 17 below.

Figure 16: Reception teachers’ engagement in the Reception Jigsaw programme over the year

Visit 1

Visit 2

Visit 3

Visit number

Visit 4

Visit 5

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of teachers

M To alarge extent mTo some extent Mixed* Not at all

Notes: Data from the trainer reflection logs: To what extent is/are the reception teacher(s) engaged in the Reception Jigsaw programme? (School visit
1 N=55; school visit 2, 3, 4 N=54; school visit 5 N=51).

* In schools where more than one reception teacher participated in the programme and there was variation in their engagement/involvement, trainers
selected this response option.
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Figure 17: Reception teachers’ engagement with CPD session content

Twiight session 1 - [
Twiight session 2 [ —————
Twilight session 3 [ —
Twilight session 4 [ ——
Twilight session 5 |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Highly engaged ® Moderately engaged Mixed* Not at all Don't know

Notes: Data from the trainer reflection logs: How engaged is/are the reception teacher(s) with the content of CPD session...? (CPD session 1 N=55;
CPD session 2, 3, 4 N=54;, CPD session 5 N=51).

* In schools where more than one reception teacher participated in the programme and there was variation in their engagement/involvement, trainers
selected this response option.

CPD=Continuing Professional Development.
The interviews with teachers in case study schools offered further insight into these findings.
Elements of the Reception Jigsaw that teachers and pupils responded well to

Teachers, mathematics leads, and senior leaders in case study schools responded positively to the Reception Jigsaw
programme. The elements of the Reception Jigsaw that worked well, and therefore teachers responded well to, can be
found below in the ‘Quality’ section of this report.

Elements of the Reception Jigsaw that teachers and pupils responded less well to

The majority of teachers had not experienced anything that worked less well with the programme, and most did not
report anything that they or their pupils responded less well to. Discussion of the elements of the Reception Jigsaw that
teachers report worked less well, which teachers also responded less well to, can be found below in the ‘Quality’ section
of this report.

What challenges had teachers faced with implementing the Reception Jigsaw?

Very few teachers in both longitudinal and best practice case study schools reported challenges with implementing the
Reception Jigsaw. Challenges were primarily related to implementing the Reception Jigsaw in Year 1. Two Year 1
teachers in the longitudinal case study schools reported not receiving the same level of support as their reception
colleagues, for example they did not receive support from the trainer during the half-day coaching visits. They also did
not receive the same resources as reception teachers, which made implementation of some of the activities modelled
in the CPD sessions challenging. However, as acknowledged by the developer team, the Reception Jigsaw programme
was targeted at reception teachers and pupils, and it was not expected that Year 1 teachers would engage with the
coaching visits.

Year 1 teachers in best practice case study schools highlighted different challenges with implementation. One teacher
reported challenges with the logistics of teaching in a more practical way while also ensuring there is a record and
evidence of what pupils have achieved. However, this challenge had been overcome because their senior leaders saw
the benefit for pupils of moving away from exercise books and replacing these with floor books, so had been supported
with making this change. The Year 1 teacher in the other best practice school reported that the main challenge with
implementation of the Reception Jigsaw had been the timing of the training. They reported that they would have
benefited from many of the ideas earlier on in the academic year when they revisited topics with pupils, but they reported
that the activities had still been helpful and they would benefit even more from these next year.
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To what extent did teachers apply learning from the Reception Jigsaw?

Details on the extent to which teachers applied learning from the Reception Jigsaw in their mathematics teaching can
be found above in the ‘Dosage’ section of this report.

Did teachers complete the gap tasks?

At the end of each CPD session, trainers set participants a gap task (an activity related to or exampled in the session
content) to complete. Completion of the gap task was an essential element of the training for reception teachers and
optional for all other participants.

The developer team believed that the gap tasks were an essential part of the Reception Jigsaw model and considered
a mediator in the logic model. They reported that, because they link to the CPD session content, they provide an
opportunity for teachers to put into practice something they have learned during the session. They reported that the gap
tasks provided a useful first focus for the half-day coaching visits, regardless of the extent to which teachers had
completed this. For example, in cases where teachers had not had time to put this in place, the trainer supported them
to do this. The developer team reported:

The visits helped with the engagement in a lot of schools because of the time frame. If they hadn’t had
chance to do the gap task, the visit became an opportunity to do it with them, some needed more
support. If there wasn't this support in place, in some schools, the gap task would never have been
done so the impact of the training wouldn’t have been as successful. (Developer team)

The trainer reflection log asked Reception Jigsaw trainers to record if reception teachers had completed the gap task.
Across all five visits, around half of trainers reported that teachers had completed the gap task and around a third
reported they had ‘partially’ completed it. Smaller proportions of trainers reported that completion was ‘mixed’ (i.e. where
there was more than one reception teacher in the school and there was variation in their completion) or that teachers
had not completed the gap task at all.

All reception teachers in all six case study schools (longitudinal and best practice) reported completing the gap tasks.
Reception teachers reported that they were a useful element of the training because they encouraged them to think
about an area of their provision they could improve through implementing something new from the training: ‘they are
key to making sure you continue to think about the training’ (Reception teacher, best practice case study school). They
also appreciated the chance to reflect on the task, such as how pupils had responded and the impact it had, at the next
half-day coaching visit with the trainer.

What additional support is required to engage with the Reception Jigsaw programme?

The Reception Jigsaw logic model states that participation of the mathematics lead and support from the school senior
leadership team are critical to successful implementation of the programme. Data from the endpoint surveys and
interviews with teachers in case study schools suggest that teachers mostly received the necessary support for their
school’s mathematics lead and senior leadership to implement the programme.

Support from mathematics leads

The endpoint survey asked reception teachers, reception TAs, and Year 1 teachers to indicate the extent to which
they agreed they felt supported by the school’s mathematics lead to apply learning from the Reception Jigsaw.
Overall, around three-quarters strongly agreed or agreed. Around two-fifths of reception teachers (44.1%) and
reception TAs (41%) agreed that they felt supported by the mathematics leads to apply learning from the Reception
Jigsaw. Around a quarter of reception teachers (28%) and a third of reception TAs (35%) strongly agreed and around
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a quarter neither agreed nor disagreed with the statement. Just less than three-quarters (71%) of Year 1 teachers
agreed with this statement. The same proportion strongly agreed (6%) and strongly disagreed (6%).

Box 1: What support had mathematics leads provided in best practice case study schools?

The evaluation team asked interviewees in the best practice case study schools what support mathematics leads
had provided to teachers to support implementation. Mathematics leads and senior leaders reported that it was
important teachers felt the changes were being made ‘with them’ rather than ‘to them’. Mathematics leads had
attended all the CPD sessions and visits, so felt well placed to support teachers with implementation.

Mathematics leads had participated in reception and Key Stage 1 planning meetings to support teachers with how
they would implement the Reception Jigsaw into their mathematics teaching. In reception, mathematics leads had
supported with making changes to the timetable to increase the time pupils spent in provision, and in both year
groups, mathematics leads reviewed schemes of work and lesson designs to incorporate the Reception Jigsaw. In
the classroom, support had included observations and team teaching, which informed the practical guidance
mathematics leads could provide teachers to strengthen their delivery.

Support from senior leaders

As is noted in the logic model, the developers reported that support from senior leads had been key to successful
implementation (mediator). They said:

The schools who go[t] the most from it, were the most engaged and the most successful were those
with SLT [senior leadership team] buy-in, where SLT came to the sessions and where staff were
released [for the half-day coaching visits]. Most staff were released for every visit and this had a
massive impact. (Developer team)

In some schools, the Reception Jigsaw trainer had helped gain SLT buy-in to the programme through raising their
awareness of the importance of early years mathematics and sharing with them the rationale for implementing changes
in the provision and curriculum.

Having a professional who can help and support as an expert has really helped, someone who can go
and speak to the headteacher. (Developer team)

The endpoint survey asked reception teachers, reception TAs, and Year 1 teachers to indicate the extent to which they
agreed they felt support by senior leaders in their school to apply learning from the Reception Jigsaw. Overall, around
three-quarters strongly agreed or agreed. Just over half of reception teachers (54%) and just over two-fifths of reception
TAs (45%) agreed that they felt supported by senior leaders. Around a quarter of reception teachers (27%) and a third
of reception TAs (31%) strongly agreed. Just less than three-quarters (71%) of Year 1 teachers agreed with this
statement. The same proportion (6%) strongly agreed and strongly disagreed.

Mathematics leads and senior leaders indicated the extent to which they agreed that senior leaders in their school were
supportive of staff applying learning from the Reception Jigsaw. Around two-thirds (65%) of mathematics leads strongly
agreed and one-third (32%) agreed. In comparison, 80% of senior leaders strongly agreed that they were supportive of
staff applying learning from the Reception Jigsaw, with a small proportion (17%) agreeing.

The endpoint survey also asked mathematics leads and senior leaders to comment on the extent to which they agreed,
with the statement: ‘senior leaders in my school are committed to sustaining the changes to teaching mathematics
resulting from engaging with the Reception Jigsaw’. Around two-thirds (61%) of mathematics leads strongly agreed and
one-third (32%) agreed. In comparison, 80% of senior leaders strongly agreed that they were supportive of sustaining
the changes brought about, with a small proportion (17%) agreeing.

The interviews with staff in longitudinal and best practice case study schools provide further insights into the support
senior leaders had provided to implement the programme. Similar support was provided across all six case study
schools (longitudinal and best practice).

As mentioned above, teachers reported that senior leaders were keen for the Reception Jigsaw to succeed in their
schools. To ensure this, senior leaders themselves reported that they had made Reception Jigsaw a school priority;
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provided funding to engage with the programme, purchased resources recommended by the training, and paid reception
TAs to attend; and provided cover for reception teachers and mathematics leads to fully engage with the coaching visits
and had given teachers the flexibility to implement the programme. Teachers felt senior leaders had trusted them with
implementing the programme in the way that worked for their pupils and had regularly checked in on the impacts they
were seeing.

We are quite innovative with everything we do. We want to try new things and get the best out of the children
so they [senior leaders] are happy for us to change the curriculum in the way we need to. (Reception teacher,
best practice case study school)

Box 2: How did best practice schools’ CPD culture, and participation in other CPD, support implementation
of the Reception Jigsaw and the impacts that teachers reported?

In both best practice case study schools, CPD was highly valued, with senior leaders encouraging teachers to
source and attend CPD. They supported this through providing them with the funding and release time to participate.

SLT are very supportive of staff training and school improvement generally. | joined here three years
and I've had lots of CPD since | joined...Anytime you need any help, we are supported to go and get
training and cover is provided. It’s a real strength here. (Year 1 teacher, best practice case study
school)

Senior leaders gave teachers the freedom to implement new approaches they gained from training, which allowed
teachers to implement the Reception Jigsaw in a way that worked for them and their pupils.

Both best practice case study schools participated in the Teaching for Mastery Teacher Research Groups (TRGs),
run by the West Yorkshire Maths Hub. They had embedded the mastery approach in their teaching of Year 1 to
Year 6 maths and wanted to participate in Reception Jigsaw to embed the mastery approach into reception. The
mathematics lead in one school felt that having a strong, established mastery approach across the school had
supported implementation of the Reception Jigsaw because reception teachers were already aware of the principles
of the mastery approach. They also reported that this would mean teachers in other years would be able to
implement Reception Jigsaw principles with ease. Commenting on the links between Mastering Number, Teaching
for Mastery, and Reception Jigsaw, they said: ‘They are all really strong, interlinked programmes which is making
for strong maths teaching.” (Mathematics lead, best practice case study school).

One school had replicated the TRGs internally to support their reception teachers to implement the Reception
Jigsaw. Senior leaders provided the time for teachers to meet for the TRG, as well as the time and cover for teachers
to be released to observe each other’s practice. At each TRG, teachers discussed how to implement strategies from
the CPD session into the practice then following observations, identified good practice, and areas for development.
The Reception Jigsaw trainer had supported teachers to plan out their TRGs and link Reception Jigsaw objectives
with other early years targets, namely language, reading, and comprehension. From each TRG, teachers produced
an action plan, which set out what they would achieve ahead of the next CPD session.

Headteachers encouraged reception TAs to participate in CPD (the impacts of which are discussed below in the
‘Quality’ section of this report), which fed into their decision to fund reception TAs time for the CPD sessions:

We invest in TAs too because they are valuable to the school but if you’re not careful, you don’t get
value for money so it’s important to keep developing them. (Headteacher, best practice case study
school)

What are participants’ views about the sustainability of the Reception Jigsaw? What factors will facilitate or hinder the
sustainability of the intervention?

As part of the interviews in Summer Term 2022, the evaluation team asked the staff in longitudinal and best practice
case study schools whether they would continue to implement Reception Jigsaw in the future. Having seen the benefits
and impacts of the programme for reception pupils this year, all six case study schools (longitudinal and best practice)
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planned to continue using Reception Jigsaw. Reception teachers felt the approach was now embedded into their
mathematics curriculum.

It’'s been the most enjoyable, informative training I've done in a very long time because it’s been so
practical, so well delivered, instantly achievable to put into the classroom and into your practice without
it costing too much time, too much planning. We've been able to seamlessly weave it in. (Reception
teacher, longitudinal case study school)

The evaluation team asked staff what factors might facilitate or hinder them to continue implementing the Reception
Jigsaw programme. Teachers said having the budget to buy the books and additional resources recommended by the
CPD training would support continued implementation but recognised the constraints of school funding, which meant
this could also hinder future implementation.

Teachers reported that movement of Reception Jigsaw trained staff out of EYFS and Key Stage 1 could hinder continued
implementation of the programme in those year groups, but would support the natural cascading of the programme to
other areas of the school. The mathematics lead in one of the best practice case study schools reported that their
mathematics team is made up of a group of teachers from across the phases, so this will help with consistent and
continued delivery should staff leave as the knowledge of Reception Jigsaw will continue to be shared. Mathematics
leads reported that incorporating Reception Jigsaw into their school’'s mathematics CPD programme would facilitate the
continued implementation of the programme in both in reception classes and across the school because it would ensure
that new staff, both to the school and to EYFS, are competent in delivering mathematics lessons in line with the
programme.

| have everything in a file so when a new teacher comes in, | can share this with them. Hopefully it will
be more settled in September and | can sit down with everyone and share the training the same way
[the trainer] did, put expectations in around how it is used and that we want to see the strategies being
used. (Mathematics lead, longitudinal case study school)

Along with delivering Reception Jigsaw through CPD sessions to support new and Key Stage 2 staff, interviewees
reported that they would continue to revisit Reception Jigsaw action plans and the content of the CPD sessions to keep
the intervention at the forefront of teachers’ and TAs’ minds.

Refreshers will be key, whether that is through the maths lead or White Rose Maths. It does slip if you
don'’t get the refreshers of the ideas. I'm hoping through the maths team we will be able to do that.
(Year 1 teacher, best practice case study school)

3. Was the quality of training, support, and intervention materials provided by the developer adequate? Was
preparedness and confidence of staff delivering the intervention at the right level? If not, why?

Quality

This section includes the findings from intervention group teachers and the developers on their perceptions of the quality
and effectiveness of the Reception Jigsaw programme. The impacts that teachers recognised from implementing the
programme for themselves, their pupils, and their school are also considered.

Quality of the Reception Jigsaw trainers

Teachers were very satisfied with the quality of delivery from the Reception Jigsaw trainers. The endpoint survey asked
reception teachers, reception TAs, Year 1 teachers, mathematics leads, and headteachers to indicate the extent to
which they agreed (‘strongly agree’ or ‘agree’) with the statement: ‘the delivery of the CPD training sessions was of a
consistently high quality’. Almost all reception teachers (96%), reception TAs (97%), mathematics leads (100%),
headteachers (95%), and Year 1 teachers (94%) strongly agreed or agreed with this statement.

Satisfaction with the Reception Jigsaw trainers and their delivery was very high in case study schools. Teachers
described their trainers as ‘dedicated’, ‘enthusiastic’, ‘inspirational’, and ‘professional’. They commented on trainers’
knowledge and experience with teaching early years mathematics, which they valued because it allowed trainers to
draw upon their own experiences and meant they could relate to teachers.
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The success of it all is that [the trainer] knows the EYFS and has worked as an EYFS teacher—it’s
not someone who has come in with a new idea without implementing it. [The trainer] has the
experience so can relate it to classroom practice—everyone has appreciated that. (Mathematics lead,
longitudinal case study school)

Teachers in case study schools also appreciated the level of support they received from their trainers at the CPD
sessions and coaching visits and their responsiveness to emails between sessions when teachers required ad-hoc
support. They reported that trainers were able to provide solutions and ‘quick fixes’ to enhance their provision and did
so in a supportive manner, which did not make teachers feel under pressure or scrutiny.

Quality of the Reception Jigsaw content

All teachers in case study schools felt the content of the Reception Jigsaw training was high quality. They liked that it
provided them with lots of useful practical ideas, which they could take away and implement straight away, and which
all children could engage with. Teachers also appreciated the links to research and the EEF early maths guidance report
(EEF, 2021). The quotes below, from participants in a range of roles, demonstrate teachers’ high regard for the training
content:

| thought it was fantastic training, it was really well planned, the content was good. | always like it when
people put practical suggestions in of what you can go away and use. (Reception teacher, longitudinal
case study school)

| was really impressed. It was very professionally delivered, delivered to a really high standard, | liked
that it was backed by all of the research, there were links to this. The resources are high-quality. The
content was really meaningful and taught to a high standard...It was really engaging and useful and
it's really going to help develop our mathematics teaching so I'm really pleased so far. (Year 1 teacher,
longitudinal case study school)

It has been onle of] the best pieces of training for staff that they could have had. (Deputy headteacher,
longitudinal case study school)

Relevance of the Reception Jigsaw content

The endpoint survey asked reception teachers, reception TAs, Year 1 teachers, mathematics leads, and headteachers
to indicate the extent to which they agreed (‘strongly agree’ or ‘agree’) with the statement: ‘the content presented in the
CPD ftraining sessions was relevant to me in my role’. Agreement was highest among reception teachers (93%),
reception TAs (90%), and mathematics leads (84%). Around three-quarters of Year 1 teachers (77%) and headteachers
(71%) agreed that the content was relevant to them.

As reflected in the survey findings, despite recognising that the training was high quality, some Year 1 teachers in case
study schools found the content less relevant to their teaching practice. For example, continuous provision did not
feature in all Year 1 classrooms, which they felt limited the extent to which they could implement the activities
demonstrated in the CPD sessions. The focus on reception children and the development of their early mathematics
skills also led them to feel the training was not always relevant to them. This focus was however made clear at the start
of the training and, as reported by the developer and observed by the evaluation team, trainers ensured the content was
as relevant as possible to Year 1 teachers through providing examples of how to make activities more challenging and
through suggesting how they may incorporate the Reception Jigsaw into their practice.

Quality of the Reception Jigsaw resources

Teachers were very satisfied with the quality of the resources they received with the Reception Jigsaw training (such as
the dot plates and picture cards received at the first twilight session). Almost all reception teachers (99%), all reception
TAs (100%), and mathematics leads (100%) agreed or strongly agreed that the materials provided in the CPD sessions
were of high quality. Almost all Year 1 teachers (94%) and headteachers (90%) also reported that they strongly agreed
or agreed the materials were of high quality.

Similarly, to the survey findings, all reception teachers in case study schools were very satisfied with the quality of
resources they received. Teachers commented that it was a welcome change to have training, which came with the
resources demonstrated in the training content. Teachers commented that the resources were particularly useful
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because of their versatility, they could be used during direct teaching and pupils could use them independently during
provision time. They also reported that resources were inclusive because they were suitable for pupils with SEND and
for pupils with English as an additional language. Additional sets of resources were available to buy but there was a lack
of awareness from some Year 1 teachers that this was the case.

Elements of the Reception Jigsaw CPD sessions that worked well and less well

The evaluation team asked teachers in case study schools to identify elements of the CPD sessions that had worked
well. Teachers in longitudinal and best practice case study schools highlighted the same elements of the training that
had worked well and ultimately supported them to implement the programme.

Most teachers commented on the practical nature of the sessions, which they saw as a key element to successful
implementation. They liked being provided first with a range of practical ideas and concrete examples followed by the
opportunity to ‘have a go’ at the activities themselves. They commented that being able to try out the activities
themselves in the sessions built their confidence with how to implement the Reception Jigsaw in their classroom, for
example it gave teachers the opportunity to think about the questions to ask pupils to extend their learning. It also gave
teachers an indication of how their pupils would explore and respond to the activities, as demonstrated in the following
quote from a reception teacher:

All of the ideas are great, but when you actually get to do it yourself, you can see where the children
might have problems with stuff, or see if your children will like that game, because you know your class
and what they like really well, so that’s been really useful.’ (Reception teacher, longitudinal case study
school)

Mathematics leads and senior leaders praised the inclusive and open nature of the training, which had allowed a range
of staff working in different year groups and at different levels to attend. They commented that it was an opportunity for
staff to work with colleagues outside of their year group or phase teams and had initiated professional discussions
around mathematics teaching. One senior leader reported that the practical activities had been a catalyst for these
discussions:

The practical activities have initiated discussions between staff, between reception, Year 1 and the
maths team that you don’t always get the opportunity for. They've discussed maths, shared ideas then
been able to implement in the classroom. (Deputy headteacher, longitudinal case study school)

Teachers welcomed the option to tailor activities based on their pupils and provision, and the support the trainer provided
during the CPD sessions to do this. One mathematics lead commented on the flexibility of the trainer’s approach:

Every bit of knowledge that is shared with us, there's always a chance to discuss it specifically in terms
of how it would work for us as a school or how things have worked with the gap tasks. That's been
really positive, she [the trainer] has a very open approach. (Mathematics lead, longitudinal case study
school)

Teachers liked the design and organisation of the training and the ongoing cycle of CPD sessions and coaching visits
that occurred over the year. They compared this favourably to one-off CPD sessions. The longitudinal nature of the
Reception Jigsaw had allowed teachers to build on knowledge from session to session and had given them time to
implement in small steps, with support in between through the coaching visits. They said the order of delivery was key
for ensuring pupils’ knowledge was secure and built upon as the programme progressed. One reception teacher said:

Quality leads to quality. The premise of the Reception Jigsaw was proper research, it was well thought through,
well designed, well-resourced and the support was tailored to our school. (Reception teacher, longitudinal case
study school)

What are teachers’ suggestions for improving the CPD sessions?

Only a very small number of teachers in case study schools identified improvements to the CPD sessions. Two teachers
and one mathematics lead commented on the length of CPD sessions (two hours) and felt that reducing this to an hour
and a half would be preferable. One teacher also commented that there was a lot of content to cover during the sessions
and suggested that a lot of the time spent trailing the activities and resources could be reduced. As acknowledged by
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the trainers, teachers in one school reported that the CPD sessions being delivered via Zoom did not work as well as in
person.

Quality of half-day coaching visits

The endpoint survey asked reception teachers and mathematics leads to comment on the quality of the half-day
coaching visits. Most reception teachers (92%) and mathematics leads (87%) strongly agreed or agreed that the support
provided during the visits was of a consistently high quality. Although high, compared to satisfaction with the CPD
sessions, these findings suggest teachers and mathematics leads were slightly less satisfied with the coaching visits.

All reception teachers and mathematics leads in case study schools were very complementary of the support the trainer
provided them during the half-day coaching visits. They reported that this tailored support had been helpful, leading to
improvements in the provision, and the trainer was realistic about what was achievable in their settings, not making
teachers feel overwhelmed or criticised. One mathematics lead commented:

[The trainer] understands that the provision in our school is already well established and strong in
EYFS so [the trainer] listened to us and is going to help us build on other areas. (Mathematics lead,
longitudinal case study school)

In one case study school, the reception teacher was an Early Career Teacher (ECT) in a one-form entry school, and
thus did not have the support of a partner teacher. She reported that the trainer had acted like a mentor, giving advice
and guidance to implement new activities and strategies. The trainer had helped her with adapting the activities
demonstrated in the CPD sessions for her pupils and context, and they helped her see how to increase the opportunities
for mathematics learning in the provision, a skill which was still developing as an ECT.

Elements of the Reception Jigsaw half-day coaching visits that worked well and less well

The evaluation team asked teachers in case study schools to identify elements of the half-day coaching visits that had
worked well. Reception teachers reported that the personalised, one to one support had been invaluable. Given this,
the support teachers received and what worked well differed across schools, but key elements teachers picked out
were: the practical advice on planning and sharing of resources; the ‘quick fixes’, which were easily achievable to
improve the provision; and the opportunity for teachers to reflect on their practice with an early years mathematics
specialist.

[The trainer] has always given me the opportunity to discuss the maths that | feel the children needed
more support with or they didn’t quite get and helped me think of solutions and ways to adapt what I'm
doing next to make sure that gap isn’t left.” (Reception teacher, longitudinal case study school)

Teachers in both longitudinal and best practice case study schools, as well as the developer, reported that the support
from the trainer during the half-day coaching visits to reorganise the reception classroom and to incorporate mathematics
activities into all areas of provision, had been key to successful implementation of the Reception Jigsaw. Trainers had
provided teachers with an expert, fresh pair of eyes, which helped them reflect on how they could enhance their provision
to maximise mathematics learning opportunities for pupils. The developer team reported:

We've done a lot of supporting teachers with classroom provision—this has been a bigger part of the
visits than we anticipated. So many schools have completely changed and reorganised their provision.
Trainers have rolled their sleeves up and helped teachers get this sorted. (Developer team)

What are teachers’ suggestions for improving the half-day coaching visits?

The only things that worked less well in case study schools were individual school-based challenges, including teachers
having to use their planning, preparation, and assessment (PPA) time for the visits and being unable to take on some
suggestions due to school policies. Teachers and mathematics leads did not have any suggestions for improving the
half-day coaching visits.

What training do trainers receive and how well does this prepare them to deliver the CPD sessions and half-day
coaching visits to teachers?
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The evaluation team asked the developers what training and support the Reception Jigsaw trainers received. This
information complemented the evaluation team’s observations of the five ‘train the trainer’ sessions. They reported that
trainers had an intensive package of support. Trainers saw each CPD session twice before delivering to schools. The
developer went through the session presentations slide by slide, modelling how trainers would be expected to deliver
the content. Trainers had the opportunity to try out the activities presented in the sessions in groups/pairs in the same
way teachers would in the sessions when delivered in schools. The lead trainer also modelled how trainers may provide
suggestions for adapting the content for children in older year groups, higher ability children in reception, and pupils with
SEND. These train the trainer sessions provided trainers with an example of ‘best practice’ delivery, as well as the
opportunity to discuss and reflect on the content together.

Trainers also received support to deliver the half-day coaching visits. The developers reported that the range of
experience across the team differed, as did the experience of the teachers they would be working with in schools. To
ensure all staff were at the same level, this training consisted of: a broad review of early years content and pedagogy;
the history of early years; and what good practice looks like. The developers compiled a list of questions (and barriers)
trainers could expect, prepared them for the support and challenge aspect of the visits, and modelled how to pitch
suggestions to teachers, mathematics leads, and headteachers to ensure the visits were a positive and supportive
experience for schools.

The developer team reported that through the recruitment process and training sessions, they had achieved the level of
skills and experience expected of trainers. This is a mediating factor in the logic model.

Following the evaluation team’s observations of CPD session one in the four longitudinal case study schools, it was
concluded that trainers were well prepared to deliver the sessions. Their delivery was professional and enthusiastic,
demonstrating their clear knowledge of early years mathematics and drawing upon their own teaching experience, which
teachers responded well to. They clearly explained the aims of the Reception Jigsaw, the research upon which it is
based and were able to answer all questions and challenges teachers posed. Trainers built good relationships and
established effective rapport with all participants in the sessions observed. For example, while teachers completed the
activities, trainers went around the pairs/groups to speak with staff on a more personal level and ensure everyone
remained engaged and included in the session.

4. To what extent do participants feel the intended outcomes of the programme are being achieved for children,
practitioners, and the school? How are they being achieved?

Perceived impact
Why did schools get involved with the Reception Jigsaw? What did they hope to gain from participation?

To understand schools’ reasons for participating in the Reception Jigsaw, the evaluation team asked mathematics leads
and senior leaders in case study schools what had attracted them to the trial and how the Reception Jigsaw fitted with
wider school strategies/plans for improvement. Interviewees also highlighted what they hoped to gain for teachers,
pupils, and the wider school. Reasons for participation were very similar across longitudinal and best practice case study
schools.

WRM were highly regarded by all of the case study schools ahead of participating in the Reception Jigsaw, which had
fed into schools’ decision to sign up for the trial. Mathematics leads reported that their schools used WRM schemes
and/or resources to teach mathematics in other year groups, for which teachers had received training. They saw
Reception Jigsaw as a CPD opportunity for reception staff to receive similar WRM training and support them with
creating a consistent mastery approach to mathematics teaching across the school. This was seen as a priority for these
schools.

Another priority for some of the case study schools was to develop or improve their early years teaching, provision, and
outcomes.

Did teachers feel that the support prepared them to deliver the Reception Jigsaw in reality?

The endpoint survey asked reception teachers, reception TAs, Year 1 teachers, and mathematics leads to indicate the
extent to which the CPD sessions prepared them to implement the Reception Jigsaw. Overall, agreement (‘strongly
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agree’ or ‘agree’) was highest from reception teachers (97%) and reception TAs (94%), followed by mathematics leads
(91%) and Year 1 teachers (89%).

Mathematics leads and senior leaders were asked in the endpoint survey to what extent they felt prepared to support
staff in their school to apply learning from the Reception Jigsaw. The vast majority felt prepared where 97% of
mathematics leads and 87% of senior leaders reported ‘strongly agree’ or ‘agree’.

The evaluation team also asked reception teachers during the longitudinal case study interviews if they felt the CPD
sessions and half-day coaching visits had prepared them to implement the Reception Jigsaw in reality. All reception
teachers felt the programme had upskilled them and they were confident to implement within their classrooms. The only
additional support they would have liked, noted by a small number of teachers, was guidance on supporting the transition
from reception to Year 1.

What are the perceived impacts for teachers?

The Reception Jigsaw logic model states that the short-term outcomes at the teacher level will be that practitioners gain
confidence and improved knowledge in teaching mathematics. The findings from the endpoint survey and interviews
supported the intended short-term outcomes stated in the logic model, with data from both sources being largely positive.
The impacts for reception teachers, reception TAs, Year 1 teachers, and mathematics leads are set out below.

Impacts for reception teachers

All of the 68 reception teachers who responded to the endpoint survey reported that the Reception Jigsaw had a positive
impact on their mathematics teaching. Over four-fifths (87%) reported a large positive impact and a small proportion
(13%) reported a slight positive impact. The evaluation team explored the impact Reception Jigsaw had on reception
teachers more thoroughly through the longitudinal and best practice case study interviews. The findings are outlined
below.

Reception teachers, mathematics leads, and senior leaders in both longitudinal and best practice case study schools
reported similar impacts for reception teachers. They reported that participating in the Reception Jigsaw had led to
improvements in the quality of reception mathematics teaching and increased teachers’ confidence. Areas where
teacher confidence had improved included: in the use of mathematical vocabulary; planning extension activities;
ensuring prior learning is concrete before moving onto the next topic; creating mathematics learning opportunities; and
in understanding pupils’ progression.

We feel really secure in where our children are up to. Those children who aren’t at expected level, we
know where their gaps are and what we need to do to support those children which is really important.
Before, we didn’t have that intervention for children to close the gaps.’ (Mathematics lead, best practice
case study school)

Teachers reported that the Reception Jigsaw had provided them with a breadth of ideas, games, books, and resources,
which they could draw upon to support their teaching of all mathematics topics. They had used these to enhance both
their direct teaching practice and continuous provision. They felt these ideas had enabled them to create exciting and
varied mathematics curriculums.

Impacts for reception TAs

The majority of the reception TAs who responded to the endpoint survey reported that the Reception Jigsaw had a
positive impact on their mathematics teaching. Around 69% of the 29 reception TAs who responded reported a large
positive impact and 17% reported a slight positive impact. The remaining 14% were unsure of the impact. The evaluation
team explored the impact Reception Jigsaw had on reception TAs more thoroughly through the longitudinal case study
interviews with reception teachers, mathematics leads, and senior leaders. They reported that reception TAs were more
confident supporting pupils during mathematics lessons and in provision, for example extending their learning through
questioning and modelling mathematical vocabulary.

Interviewees reported that reception TAs do not often have the opportunity to engage in CPD alongside teachers, so
the Reception Jigsaw had been a welcome opportunity. Reception teachers reported that the joint training had meant
reception TAs were able to better support them with implementing and delivering mathematics activities in the
classroom, because they had practiced the activities themselves and understood the rationale behind them.
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Impacts for Year 1 teachers

Along with increased confidence and improved knowledge in teaching mathematics, the Reception Jigsaw logic model
stated that practitioners in Key Stage 1 will have a better understanding of children’s EYFS mathematics development
and will build on reception mathematics teaching practice. Year 1 teachers in the intervention group did not receive the
Confidence in Mathematics questionnaire, conducted for the impact analysis of this trial, so the evaluation team used
the endpoint survey to understand if the intended outcomes of the logic model had been met for Year 1 teachers. The
majority of Year 1 teachers reported a positive impact on their confidence and mathematics teaching practice, however
the proportion reporting a large or slight positive impact differed across different dimensions. These survey findings are
illustrated in Figure 18 below.

Figure 18: Impact of Reception Jigsaw on Year 1 teachers

Confidence in teaching maths

Knowledge in teaching maths

Understanding of EYFS maths development

Ability to build on Reception maths teaching

Maths teaching practice

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

M Large positive impact Slight positive impact No impact

Data from the endpoint survey: Overall, what has been the impact of the Reception Jigsaw on your... (N=17). Percentages have been rounded so
may not sum to 100.

All Year 1 teachers in longitudinal and best practice case study schools reported that the training had increased their
awareness of the mathematics content pupils cover in reception, which helped them to understand their starting point
in Year 1 and their ability to build upon this. For example, one teacher commented:

For me, doing the Jigsaw was about understanding what the children had seen in EYFS so that | could
use the ideas for those children in Year 1, not just for those who find maths difficult. It was also a good
reminder about which skills | could actually be promoting through those sorts of activities. Like
subitising, that has become a really important skill. Going into it | hoped it would supplement what we
were doing and it definitely did that. (Year 1 teacher, best practice case study school)

Impacts for mathematics leads

The endpoint survey asked mathematics leads to comment on the impact Reception Jigsaw had on their mathematics
teaching practice. Most mathematics leads reported a positive impact—four-fifths (81%) of the 31 mathematics leads
who responded to the survey reported a large positive impact and a small proportion (16%) reported a slight positive
impact. Only a small proportion (3%) were unsure. The interviews with mathematics leads and senior leaders in case
study schools provide further insights into the impact Reception Jigsaw had on mathematics leads.

The impacts reported were seen for mathematics leads in all six case study schools (longitudinal and best practice).
Mathematics leads had improved in their role over the year, commenting that the support from the trainer during the
half-day coaching visits had been pivotal to their development and had enabled them to better support teachers. One
mathematics lead commented:
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It's been great from my point of view as a curriculum lead to understand the changes to the curriculum

within reception...actually having that training myself has been really useful...When the teachers come

to me and say, ‘they're not grasping numbers one to five'—I have those points [from the training] to go

back to so | can help them. As a curriculum leader working in a different year it’s often hard to do that

but having those points and knowledge to reflect back on and the notebooks they provide at twilights

is great. (Mathematics lead, longitudinal case study school)

In addition to this, mathematics leads had gained a deeper understanding of all aspects of early years, including the
curriculum, the provision, pupils’ starting points, and what they need to achieve by the end of the year. Mathematics
leads reported feeling more confident when speaking to senior leaders and Ofsted about reception mathematics.

How had schools monitored the impacts on staff?

The evaluation team asked mathematics leads and senior leaders in the two best practice case study schools how they
had monitored and measured the impacts Reception Jigsaw training had upon staff. They reported doing this through
observations, from which implementation of the Reception Jigsaw was clear, and staff voice surveys, which showed
that teachers’ confidence in teaching mathematics and using manipulatives in their lessons had improved. One
mathematics lead reported:

| have discussed with [the trainer] the use of mathematical language and sustained shared thinking. It
is clear from lesson observations that staff are using mathematical terminology when talking to
children. The way they are probing questions has improved and it is becoming embedded in their
practice. (Mathematics lead, best practice case study school)

In the other school, the mathematics lead reported that their school improvement partner had identified similar impacts
when observing reception teachers’ mathematics lessons, along with the enthusiasm teachers display when teaching
mathematics.

What is the impact of Reception Jigsaw on the reception classroom/learning environment and Key Stage 1 provision?

The Reception Jigsaw logic model stated that outputs of the programme would include changes to reception learning
environment and changes to mathematics provision implemented across Key Stage 1. The findings from the endpoint
survey are positive, suggesting this output was achieved in both reception and Year 1 classes.

The endpoint survey asked reception teachers, reception TAs, and mathematics leads to reflect upon the impact
Reception Jigsaw had on the reception classroom/learning environment. Other than a small proportion of reception TAs
who were unsure of the impact, all other respondents reported a positive impact. The majority reported a large positive
impact (reception teachers [79%], reception TAs [83%], and mathematics leads [94%]) and smaller proportions reported
a slight positive impact (reception teachers [21%], reception TAs [10%], and mathematics leads [7%]).

The endpoint survey asked Year 1 teachers to reflect upon the impact Reception Jigsaw had on changes to their school’s
mathematics provision in Key Stage 1. Most Year 1 teachers reported a positive impact—around half (53%) reported a
slight positive impact and around a quarter (24%) reported a large positive impact. Just less than a fifth (18%) were
unsure and a small proportion (6%) reported no impact on the Key Stage 1 mathematics provision.

These survey findings suggest that Reception Jigsaw had a greater impact in reception classrooms compared to Key
Stage 1 classrooms. The case study interviews provide further insight into these findings.

All reception teachers reported that one of the greatest impacts of the half-day coaching visits had been the support
with reorganising provision, as described in the quote below:

[Reception teachers] are implementing maths opportunities throughout the provision and they have
really enhanced the continuous provision, rather than maths activities only being available in a
designated maths area. (Deputy headteacher, longitudinal case study school)

Case study interviewees reported that these changes had a positive impact on how pupils used and accessed
mathematics activities in the provision. For example, one teacher reported that pupils engaged in mathematics activities
more frequently and independently. Pupils were also combining resources in their play, thereby covering multiple areas
of the curriculum at a time.
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Year 1 teachers in case study schools did not report making any changes to their provision resulting from the Reception
Jigsaw training.

What are the perceived impacts for reception pupils?

The Reception Jigsaw logic model states that in classrooms where reception teachers and reception TAs apply learning
from the Reception Jigsaw, the short-term outcomes will be that pupils have a deeper understanding of mathematical
concepts and improved mathematics attainment at the end of reception.

The findings from the endpoint survey and interviews support the intended short-term outcomes stated in the logic
model, with data from both sources being largely positive. Nearly all reception teachers (98.5%) reported that the
Reception Jigsaw had a perceived positive impact on pupils’: engagement with mathematics teaching and learning;
confidence in mathematics; and knowledge and understanding of mathematics concepts. Around four-fifths of the 68
reception teachers who responded reported a large positive impact and just less than one-fifth reported a slight positive
impact. Only 1.5% of respondents reported no impact across the three dimensions. No teachers reported that the
Reception Jigsaw had a negative impact upon pupils.

The evaluation team asked reception teachers in all six case study schools (longitudinal and best practice) to comment
on the perceived impacts for reception pupils resulting from implementing the Reception Jigsaw. Teachers in both
longitudinal and best practice case study schools reported similar perceived impacts for pupils. As reflected in the survey
findings, teachers reported that pupils were demonstrating a deeper understanding of number and were showing strong
number sense, which had allowed them to quickly grasp number bonds.

Reception teachers reported that pupils’ confidence and interest exploring mathematics concepts was evident. For
example, teachers reported that pupils were confident talking about their mathematics learning and articulating their
reasoning to adults and frequently used mathematical vocabulary to do this:

They are so confident—they are using sentence stems and mathematical vocabulary. They can apply
what they have been learning and you see it in provision when they are learning on their own.
(Reception teacher, best practice case study school)

Reception teachers felt that all pupils enjoyed mathematics lessons and engaging in mathematics activities in the
provision, with one teacher reporting that not one of her pupils was frightened of mathematics as has been seen in
previous cohorts, particularly among those pupils who find mathematics more challenging.

Reception teachers themselves were confident that they were sending their pupils into Year 1 with a strong mathematics
foundation. One reception teacher said:

It just feels that this year, they have got such a solid base knowledge of numbers, shape, how the
number system works which is really impactful because it means they grasp all the other skills, such
as more than and less than, knowing how to use the number line easier. (Reception teacher,
longitudinal case study school)

How had schools monitored the impacts on pupils?

The evaluation team asked teachers, mathematics leads, and senior leaders in the two best practice case study schools
how they had monitored and measured the impacts that implementation of the Reception Jigsaw training had upon

pupils.

Reception teachers in both schools reported that the data on reception pupils’ mathematics attainment and progress
was positive, commenting that the percentage of ‘on track’ pupils had increased throughout the year. Reception teachers
in one school reported using the EEF spiral of progression (shown in the first Reception Jigsaw CPD training) to monitor
and record where pupils’ progress throughout the year.

Reception teachers reported that observations of pupils in provision were particularly telling of the impact Reception
Jigsaw had upon their mathematics abilities. Through observations, they picked up on pupils’ confidence engaging in
mathematics activities that, pupils accessed and explored mathematics more frequently in provision and the
mathematical language they used when interacting with each other.
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What are the wider school impacts?

The endpoint survey asked mathematics leads and headteachers to comment on the wider school impacts of the
Reception Jigsaw, namely the impact upon staff attitudes to teaching and mathematics teaching practice. Findings from
the survey are positive, with the majority of mathematics leads and headteachers reporting a positive impact to both
these dimensions.

The majority of mathematics leads (77%) and headteachers (83%) reported that the Reception Jigsaw had a large
positive impact on staff attitudes to teaching mathematics across the school. Smaller proportions (mathematics leads
[16%] and headteachers [13%]) reported a slight positive impact. Small numbers of mathematics leads and
headteachers reported no impacts or were unsure.

Around half of mathematics leads (55%) and headteachers (50%) reported that the Reception Jigsaw had a large
positive impact on mathematics teaching practice across the school. Around a third (mathematics leads [36%] and
headteachers [37%]) reported a slight positive impact. Small numbers of mathematics leads and headteachers reported
no impacts or were unsure.

The evaluation team further explored wider school impacts through interviews with mathematics leads and senior
leaders in the longitudinal case study schools. The findings from these interviews are outlined below.

During the final longitudinal case study interviews, the evaluation team asked mathematics leaders and headteachers
to comment upon any wider school impacts they had seen from the Reception Jigsaw. At this point, they reported some
wider school impacts, but this was limited. As reported above in the ‘Reach’ section of this report, mathematics leads
and senior leaders reported that the Reception Jigsaw principles and activities had been implemented in other year
groups to support pupils with SEND and pupils working below age-related expectations. Applying the learning from
Reception Jigsaw with these pupils was helping to fill gaps in their early mathematics skills and knowledge. Mathematics
leads and senior leaders reported that the Reception Jigsaw training would be shared formally with the rest of the school
in the next academic year (2022/2023) through in-school mathematics CPD sessions so whole-school impacts would
be more prevalent after this. Further details on this can be found above in the ‘Responsiveness’ section of this report.

The developers reported that being involved with the Reception Jigsaw trial had raised the importance of early years
mathematics in intervention schools. Trainers raised reception teachers’ and headteachers’ awareness that reception
pupils’ mathematics results are equally important as phonics, often a competing priority, in contributing the pupils’ good
level of development scores.

5. What does business as usual consist of for the control group?
Usual practice
Usual practice pre-randomisation

To understand the business as usual practices in all schools participating in the trial, a baseline proforma was sent to
each school’s nominated contact?® for the trial, to comment upon their approaches to teaching mathematics in EYFS
and to detail any mathematics-related CPD reception teachers had received. This information was used to understand
the practices in control and intervention schools pre-randomisation.

Almost all schools randomised to the intervention group (91% of 54 schools) and to the control group (84% of 80 schools)
reported at baseline that reception teachers followed WRM schemes of work, suggesting similarities between current
practice and the Reception Jigsaw.

At baseline, many of the control schools (73%) taught mathematics five days a week in reception classes and around a
quarter (24%) taught mathematics four days a week. Very few control schools taught mathematics only twice or three
times a week. In comparison, around two-thirds of intervention schools (63%) taught mathematics five days a week in
reception classes and around a quarter (24%) taught mathematics four days a week. The remaining intervention schools
taught mathematics three days a week (7%) or one day a week (6%).

2 |t was suggested in the MoU that the main school contact be the school mathematics lead.
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The baseline proforma asked mathematics leads in all schools to describe how mathematics was taught in relation to
the rest of the subjects in reception. The proforma presented them with the following options: ‘mathematics is taught as
discrete sessions’; ‘mathematics is taught as part of [other] topics’; or ‘a combination’ of the two approaches. Almost
three-fifths of schools randomised to the control group taught reception mathematics through a combination of the two
approaches and the remaining two-fifths taught mathematics as discrete sessions. Among schools randomised to the
intervention group, just over half taught mathematics as discrete sessions and just less than half taught reception
mathematics through a combination of the two approaches.

Figure 19 below provides mathematics leads’ responses to the business as usual proforma, which further detail how
mathematics was taught in schools randomised to the control and intervention groups at baseline.

Figure 19: Approach to teaching mathematics in schools randomised to the control and intervention groups at baseline

How often is maths taught using real objects in...

How often is maths taught using real objects in...
How often is maths taught using children's interests as a...
How often is maths taught using children's interests as a...
How often is maths taught through play? INTERVENTION

How often is maths taught through play? CONTROL

How often do children know when they are being taught...
How often do children know when they are being taught... I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Always Most of the time Sometimes Rarely Never

Notes: Data from the baseline business as usual proforma, control group (N=80), intervention group (N=54).
* For this question, mathematics leads could only respond with ‘always’, ‘sometimes’, or ‘never’.

The baseline proforma asked mathematics leads to comment on the balance of adult-led and child-initiated activities in
mathematics. In schools randomised to the control group, around half (51%) reported that there was a 50/50 split of
adult-led and child-initiated activities and the remaining half (49%) reported that mathematics was primarily adult-led.
Analysis by region showed differences in approach between Essex and Yorkshire schools—whereas Essex schools
were more likely to report that mathematics was primarily adult-led (73%), Yorkshire schools were more likely to report
a 50/50 split (57%). These differences are unlikely to be due to chance, however given the small number of Essex
schools in the sample, it is important to interpret the findings with caution. In schools randomised to the intervention
group, just over two-fifths (44%) reported that there was a 50/50 split of adult-led and child-initiated activities and a small
proportion (4%) reported that mathematics was primarily child-led.

Through the baseline proforma, mathematics leads in all schools provided details of the mathematics-related CPD their
reception teachers had engaged with prior to taking part in the evaluation. The evaluation team coded responses into
three categories:

e Internal CPD delivered by the school or MAT, such as staff meetings, CPD delivered by the mathematics lead
or early years lead, and inset days.

o External CPD delivered by outside organisations, such as the NCETM, WRM, local authorities, the mathematics
hub, or a mathematics consultant.

e In-school or school-to-school support, including learning walks and observations in teachers’ own schools, or at
other schools within their trust/local authority.
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Similar proportions of mathematics leads in control schools reported that reception teachers received internal (35%) or
external (33%) CPD and 18% reported that reception teachers received a mix of both internal and external CPD. A very
small proportion of mathematics leads (1%) reported that their reception teachers engaged with in-school or school-to-
school support. Few mathematics leads (13%) reported that their reception teachers had not recently received any
mathematics-related CPD.

Findings were similar from schools randomised to the intervention group. Similar proportions reported that reception
teachers received external (34%) or internal (32%) CPD and 17% reported that reception teachers received a mix of
both internal and external CPD. Only a small proportion of mathematics leads (4%) reported that their reception teachers
engaged with in-school or school-to-school support. At baseline, just less than a fifth of mathematics leads (17%)
reported that their reception teachers had not recently received any mathematics-related CPD.

Business as usual in case study schools

The interviews with teachers and mathematics leads in the longitudinal case study schools in Autumn Term 2021 provide
further insight into the business as usual mathematics practices prior to implementing the programme. Prior to engaging
with the Reception Jigsaw, all four longitudinal case study schools reported using WRM schemes and/or resources to
inform their teaching of reception mathematics.

Reception teachers and mathematics leads reported that in reception classes, mathematics was taught four to five times
per week through direct teaching time (a short input of 15—-20 minutes) and through continuous provision, where pupils
accessed mathematics activities to build their understanding through practical learning and using concrete resources.

The evaluation team asked teachers and mathematics leads through the first case study interviews what mathematics-
related CPD they had recently engaged in. Teachers and mathematics leads reported engaging in minimal CPD. Two
teachers had virtually participated in WRM training for reception during the national lockdown and after receiving CPD
session one of the Reception Jigsaw, could see similarities between the content of the two courses.

Business as usual in control schools

To understand how business as usual practices changed in schools randomised to the control group during the
intervention year (academic year 2021/2022), an endpoint proforma asked mathematics leads in control schools to
comment upon any changes made to their approach to teaching mathematics in EYFS and any mathematics-related
CPD that teachers and TAs in either reception and/or Key Stage 1 received during the year. This information was used
to understand how control schools’ normal practices differed to the Reception Jigsaw.

At endpoint, just less than a third (30%) of the 57 mathematics leads who responded reported that there had been
significant changes to the way mathematics was taught in reception in the 2021/2022 academic year compared to
previous years. The most common change reported was the inclusion of new schemes and/or resources, which guided
mathematics teaching, reported by 71% of these mathematics leads. Small proportions reported changes to the balance
of direct teaching and time in provision (18%) and a few mathematics leads (12%) reported that mathematics was being
taught more frequently this academic year.

Almost two-fifths of mathematics leads (39%) reported that there had been changes to their mathematics scheme or
published resources used to guide mathematics teaching in reception. Just less than half of these schools (46%)
reported they had started using schemes/resources from the NCETM Mastering Number programme this year, while
around a third of these (32%) started using schemes/resources from WRM, suggesting similarity to the Reception
Jigsaw. Just less than a fifth (18%) reported including another scheme into their mathematics teaching, such as Power
Maths, or had developed their own schemes.

Analysis by region showed that Essex schools were more likely to report making changes to their mathematics scheme
(55%) compared to Yorkshire schools (35%). Over half of schools in Yorkshire (56%) reported including Mastering
Number into their mathematics teaching, compared to 17% of schools in Essex. In comparison, two-thirds of schools in
Essex (67%) had included WRM schemes/resources into their teaching new for the 2021/2022 academic year,
compared to 19% of schools in Yorkshire. Despite these differences, sample sizes, particularly in Essex, are too small
to determine whether these differences are due to chance or not.
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Around a third of all mathematics leads (35%) in control schools reported that they had participated in the Mastering
Number programme in the 2021/2022 academic year.

The endpoint proforma asked mathematics leads in control schools to indicate if reception teachers and/or reception
TAs and Key Stage 1 teachers and/or TAs had received any mathematics-related CPD during the academic year and if
so, what this was. Around two-thirds (65%) reported that reception teachers and/or reception TAs had received
mathematics-related CPD and three-quarters (75%) reported that Key Stage 1 teachers and/or Key Stage 1 TAs had
received mathematics-related CPD.

The types of CPD reception teachers and reception TAs, and Key Stage 1 teachers and TAs received are shown in
Figure 20 below.

Figure 20: Types of CPD reception teachers/reception TAs and Key Stage 1 teachers/Key Stage 1 TAs engaged with during
2021/2022 academic year
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m Internal CPD External CPD Mix of internal and external CPD

Notes: Data from the endpoint business as usual proforma: Please give brief details of the mathematics-related CPD provided to reception teachers
and/or TAs this academic year (N=37) and Please give brief details of the mathematics-related CPD provided to Key Stage 1 teachers and/or TAs
this academic year (N=42). CPD=Continuing Professional Development; TA=teaching assistant.

Programme differentiation
To what extent do teachers think that Reception Jigsaw is distinctive to their practices prior to randomisation?

The endpoint survey in Summer Term 2022 asked reception teachers, reception TAs, Year 1 teachers, and mathematics
leads how distinct Reception Jigsaw was from their usual practice to teaching mathematics. Teachers responded along
a three-point scale—‘Not distinct’, ‘Partially distinct’, and ‘Totally distinct’. The majority of reception teachers (85%), Year
1 teachers (88%), and mathematics leads (87%) reported that the Reception Jigsaw was partially distinct from their
usual teaching practice. Small proportions reported that the Reception Jigsaw was either totally distinct or not at all
distinct (around 6-7%). In comparison, around half of reception TAs (55%) reported that the Reception Jigsaw was
partially distinct and, compared to other respondents, a slightly larger proportion (14%) reported the Reception Jigsaw
was totally distinct. However, around a quarter (24%) were not sure. The interviews in case study schools provide further
insights into these survey findings.

The evaluation team asked reception teachers and Year 1 teachers at the second and third interviews to comment on
the differences between the Reception Jigsaw and their practice before engaging in the trial. Teachers reported that
Reception Jigsaw was very similar to their usual practice, but was enhancing this through providing new, practical ideas
and further exploration of mathematics through real-life examples to develop children’s understanding. The training was
providing staff with a deeper understanding of mathematics practice and pedagogy. A Year 1 teacher said: ‘It’s similar
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to the approach we are already taking but it is deepening our understanding.’ (Year 1 teacher, longitudinal case study
school)

What, if any, practices and approaches does Reception Jigsaw replace in intervention schools?

Based on interviews with reception teachers, Year 1 teachers, and mathematics leads in longitudinal case study schools,
Reception Jigsaw appeared to enhance rather than replace mathematics practices and approaches, as discussed
above. Before the Reception Jigsaw, some teachers worked through WRM schemes in a linear way; whereas after the
training, they had been able to improve the sequencing of their lessons, for example viewing the scheme as a whole
and looking at how different topics can fit together and be delivered in the same week. They also reported delivering at
a slower pace, not being afraid to pause and revisit a topic to ensure pupils’ knowledge and skills were secure before
moving on. They reported that Reception Jigsaw had helped them to deliver mathematics lessons with more structure
and had led to lessons having a weekly focus or objective. Teachers reported that their classrooms were now ‘language-
rich environments’ because teachers and TAs were confident in modelling mathematical language.

What (other) mathematics-related CPD activities and mathematics interventions have intervention group teachers
taken part in during the trial?

Through the endpoint survey, case study interviews in longitudinal and best practice schools and an interview with the
developer, the evaluation team aimed to ascertain what other mathematics-related CPD schools in the intervention
group had participated in alongside Reception Jigsaw.

Over half of mathematics leads (59%) in intervention schools who responded to the endpoint survey reported
participating in the Mastering Number programme.3° Interviews with teachers in case study schools provide detail on
how teachers delivered both Mastering Number and Reception Jigsaw.

Four of the six case study schools (two longitudinal and two best practice) participated in Mastering Number alongside
the Reception Jigsaw, however use of the programme varied. In two schools (one longitudinal and one best practice
case study), reception teachers chose not to follow the programme, instead dedicating their focus to Reception Jigsaw.
In the other two schools (one longitudinal and one best practice case study), reception teachers used Mastering Number
as an additional intervention or for starter tasks and used Reception Jigsaw to guide their main lesson.

Costs
Time

Data was gathered from the developers in terms of the time involved in undertaking the WRM training and coaching
visits. Reception teachers, Year 1 teachers, and school mathematics leads are expected to attend the five two-hour
CPD sessions. It is recommended the reception and Year 1 TAs also attend these sessions. At least one reception
teacher is expected to attend the five half-day coaching sessions. The expectation set by WRM at the beginning of the
trial was that school mathematics leads would also attend at least part of each coaching visit however on reflection
WRM felt that going forward this would not be a requirement. Gap tasks were also completed by reception teachers as
part of the intervention, but WRM reported that these could be completed as part of usual planning and preparation time
and have therefore have not been included as an additional cost in this evaluation. Findings from case study interviews
supported this.

Through the endpoint survey, data was collected on how much time was spent by teachers and TAs implementing
Reception Jigsaw approaches in their schools. Respondents to the survey were asked to estimate time spent (beyond
their normal mathematics planning and preparation time) on the activities listed in the Table 30 below. Reception TAs
spend considerably less time than reception teachers and school leaders on delivery of Reception Jigsaw. Both
reception teachers and school mathematics leads spent an average of more than four hours on trialling Reception
Jigsaw techniques and planning Reception Jigsaw activities over the course of the academic year. Reception teachers
also spent additional time (> 4 hours) focusing on resources and the learning environment. School mathematics leads
also spent time (> 4 hours) adapting Reception Jigsaw techniques.

30 Participating schools receive central training (online and face-to-face) and pupil-facing resources. There is an expectation that
schools will provide a daily teaching session for all children of 10 to 15 minutes, in addition to their normal maths lesson. See for
further information: https://www.ncetm.org.uk/maths-hubs-projects/mastering-number/.
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Table 30: Total time devoted by personnel for preparation and delivery
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Year 1 Year 2 Year 3
Mean number of
total hours per
person
Number of (min, m.ax) N Mean number of Number of nurerl‘Iaa?a': of
Activity Staff member Teachers (reception umber o total hours tal h
I TA teacher n=63, teachers (min, max) teachers total hours
S reception TA ’ (min, max)
n=25,
mathematics lead
n=22)
Reception teacher/Year 1
Attending CPD twilight teacher/school mathematics all 10 n/a 0 0 n/a 0 0 n/a
lead
Attending CPD twilight Reception TA/Year 1 TA all 10 n/a 0 0 n/a 0 0 n/a
Preparation Attending coaching session Reception teacher 1 15 n/a 0 0 n/a 0 0 n/a
Attending coaching session School mathematics lead 1 variable n/a 0 0 n/a 0 0 n/a
Teacher cover (while teachers Classroom teacher/TA all 15 n/a 0 0 n/a 0 0 | na
attend coaching session)
Fe_wgtmg co_ntent from the RJ Reception teacher all 2.52 (0, 12) 0 0 n/a 0 0 n/a
raining sessions
Fe."'?'t'”g content from the RJ Reception TA all 088 | (0, 10) 0 0 n/a 0 0 | na
raining sessions
Fe."'.s't'”g content from the RJ | g, | mathematics lead 1 368 | (0,50) 0 0 n/a 0 0 | na
raining sessions
Trialling RJ techniques Reception teacher all 4.44 (0, 50) 0 0 n/a 0 0 n/a
Delivery
Trialling RJ techniques Reception TA all 0.88 (0, 10) 0 0 n/a 0 0 n/a
Trialling RJ techniques School mathematics lead 1 8.05 (0, 60) 0 0 n/a 0 0 n/a
Adapting RJ techniques Reception teacher all 1.98 (0, 40) 0 0 n/a 0 0 n/a
Adapting RJ techniques Reception TA all 0.64 0, 3) 0 0 n/a 0 0 n/a
Adapting RJ techniques School mathematics lead 1 4.09 (0, 30) 0 0 n/a 0 0 n/a
Planning RJ activities Reception teacher all 4.48 (0, 50) 0 0 n/a 0 0 n/a
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Planning RJ activities Reception TA all 0.64 (0, 10) n/a 0 n/a
Planning RJ activities School mathematics lead 1 5.50 (0, 60) n/a 0 n/a
Organising/creating maths Reception teacher all 4,52 (0, 50) n/a 0 n/a
resources for the RJ

Organising/creating maths Reception TA all 0.4 ©, 2) n/a 0 | na
resources for the RJ ’ ’

Organising/creating maths School mathematics lead 1 355 | (0,20) n/a 0 | na
resources for the RJ

Preparing the reception

classroom/learning Reception teacher all 5.05 (0, 50) n/a 0 n/a
environment for the RJ

Preparing the reception

classroom/learning Reception TA all 0.36 0, 2) n/a 0 n/a
environment for the RJ

Preparing the reception

classroom/learning School mathematics lead 1 2.64 (0, 20) n/a 0 n/a
environment for the RJ

_Supportlng other staff to Reception teacher all 2.30 (0, 20) n/a 0 n/a
implement RJ

Supporting other staff to Reception TA all 032 | (0,2) n/a 0 | na
implement RJ

Supporting other staff to School mathematics lead 1 505 | (0, 80) n/a 0 | na
implement RJ

Inc.or.poratmg RJ into maths Reception teacher all 1.02 (0, 30) n/a 0 n/a
policies

Incorporating RJ into maths Reception TA all 0.2 ©,2) n/a 0 | na
policies

Incorporating RJ into maths School mathematics lead 1 259 | (0, 40) n/a 0 | na
policies

Other RJ-related activities Reception teacher all 1.30 (0, 30) n/a n/a
Other RJ-related activities Reception TA all 0.8 (0, 12) n/a n/a
Other RJ-related activities School mathematics lead 1 1.36 (0, 20) n/a n/a

CPD=Continuing Professional Development; n/a=not applicable; RJ=Reception Jigsaw; TA=teaching assistant.
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Financial

Financial costs borne by schools associated with their participation in the Reception Jigsaw (as delivered in the trial)
were collected directly from schools. The quantitative data presented below were collected through the two endpoint
practitioner surveys. Data from case study interviews supported the findings presented. There were three groups of
financial costs to the programme. The programme cost for the schools in the trial was a subsidised rate of £1,000 per
school (plus valued added tax [VAT]). The other financial costs were those associated with staff attending the CPD
twilight sessions and the coaching visits and the costs of resources and equipment to support the delivery of Reception
Jigsaw.

The CPD sessions are held after school, so no teaching cover is required however, some schools reported that they
paid TAs to attend these sessions. Around 20 of the 30 responding headteachers paid TAs for their attendance. A further
three reported giving time off in lieu. At least one reception teacher in each school was expected to attend half-day
coaching visits, which took place during the school day. Nine of the 30 responding headteachers paid some cover costs
for reception teachers to be released from their classrooms. Around 90% of headteachers used internal cover by either
other teachers or TAs/support staff to cover at least some of the coaching sessions. A smaller percentage reported that
the coaching visits took place during non-teaching time (e.g. PPA time).

In the calculations of the per pupil costs reported in Table 31, all the costs described are considered as start-up costs
and therefore are only considered in the first year of the programme. The per-pupils costs calculated over a three-year
period is £15.77 and is therefore of very low cost as per the EEF cost thresholds (see Appendix A).

Table 31: Recurring costs of the implementation of the programme, per ingredient

Cost in
. Real values Present -
Nominal values . analysis
(deflate using Year 1 as base) value year
£ £ £ £ £ £ £ £
Start-up or Year Year | Year Year 1 Year 2 Year 3 Present Present
Recurring? 2022 2023 | 2024 (2022 (2022 (2022 value value
prices) prices) prices) (2022) (2022)
Cover (TA
> CPD training) | Start-up 371.69 371.69 371.69 371.69
[
= Cover
g (reception
:§ teacher Start-up 262.87 262.87 262.87 262.87
o) coaching
£ visit)
3 Cover (school
@ | mathematics | gt up 46.83 46.83 4683 | 46.83
lead coaching
visit)
g
g E® Programme
cod costs Start-up 1,200 1,200 1,200 1,200
5 8 ° | (subsidised)
= S
, L
G E -2
0 0 E, Resources
% .5 g and Start-up £131 £131 £131 £131
%325 equipment
o C
©
Total cost per school 2,012
Number of pupils per school year 43
Cost per pupil school year* 15.77
*Over a three-year period, three cohorts of pupils would have been exposed to the programme (3 x 43 pupils). This is a precise number
(total cost per school and number of pupils has been rounded).
CPD=Continuing Professional Development; TA=teaching assistant.
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The programme cost of the intervention was subsidised for schools taking part in the trial. To get an understanding of
the market costs to schools outside of the trial the full market costs must be included. Under the current delivery model,
the costs to schools varies in terms of distance from WRM head office in Halifax as the time needed for trainers to travel
increases as distance increases. The market cost to schools in addition to the £1,200 paid as part of the trial varies from
£2,550 to £3,795. Table 25 shows the range of per pupil cost estimates at market prices. Schools are expected to cover
the cost of travel and accommodation where this is needed, and this has not been included in these calculations. As
can be seen from Table 32, even at market prices Reception Jigsaw is considered to be of very low cost under the EEF
thresholds. It is also worth noting that costs could be reduced further if local trainers are recruited and trained as was
originally planned for the Essex schools in this trial.

Estimate

Total cost per school

Cost per pupil school year

Lower estimate (schools close to
Halifax)

£4,562

£35.75

Upper estimate (schools farthest
from Halifax)

£5,807

£45.50
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Conclusion

There was a positive impact of the Reception Jigsaw on teachers’ confidence in teaching maths to reception-age pupils,
with the analysis showing an effect size of 0.6. Triangulation of this impact finding with self-reported findings from the
endpoint survey and the case study interviews strongly support this conclusion. It is important to note that there was a
high level of attrition for the practitioner survey, although this was balanced across the control and intervention groups.
Reception teachers, and to a lesser extent, reception TAs and Year 1 teachers, reported that they felt taking part in the
Reception Jigsaw had a large impact on their mathematics teaching, their mathematics classroom, their confidence,
and ultimately on their mathematical knowledge and understanding of their pupils.

As reported in Table 33, there was not enough evidence to conclude whether being taught by staff who were assigned
to take part in the Reception Jigsaw had an effect on mathematics attainment at the end of reception. While the analysis
of the primary outcome did show a small positive effect on pupil mathematics outcomes from schools participating in
the Reception Jigsaw, it is not possible to conclude that this was not due to chance. This finding was reflected in all
three pupil-level outcome measures looking at attainment. Despite there being no evidence of an impact in the impact
evaluation, nearly all responding teachers reported that they perceived a positive impact on pupils’: engagement with
mathematics teaching and learning; confidence in mathematics; and knowledge and understanding of mathematics
concepts.

The longitudinal analysis, based on assessments which pupils sat a year after the main trial when they were at the end
of Year 1 (summer 2023), found similar results to the main analysis. Pupils who were in schools that had the opportunity
to participate in Reception Jigsaw, achieved slightly higher in their mathematics assessments overall but there was not
enough evidence to conclude that this finding was not due to chance.

Analysis on the impact of attending a high proportion of the Reception Jigsaw twilight and coaching sessions found that,
where a pupil’s reception teacher attended at least nine out of ten sessions, there was a small positive effect in terms
of pupils’ mathematics attainment. This is the equivalent to approximately two months of additional progress over that
made by pupils who were taught by a similar teacher from schools, which did not receive the Reception Jigsaw training.
The longitudinal follow-up analysis showed that this beneficial impact of being taught by a reception teacher who had
attended at least nine Reception Jigsaw sessions, was maintained.

The subgroup analysis showed that there was no impact of the Reception Jigsaw on the outcomes of pupils eligible for
FSM (Hedges’ g = -0.02 [CI: -0.2, 0.2]) or for pupils in schools that signed up to take part in the Mastering Number
programme (Hedges’ g = 0.0 [CI: -0.3, 0.2]). Findings from the longitudinal follow-up subgroup analysis were in line with
the subgroup analysis from the main trial period.

Table 33: Conclusions

Key conclusions

1. Children in Reception Jigsaw schools made the equivalent of one additional month of progress in maths, on average,
compared to children in other schools. This result has a high-security rating. These results are not statistically significant.
This means that the statistical evidence does not meet the threshold set by the evaluator to conclude that the true impact
was non-zero

2. Children eligible for free school meals made no additional progress in maths, on average, compared to children in other
schools. This result has a lower security rating than the overall finding because of the smaller number of pupils

3. There was evidence that the Reception Jigsaw programme led to reception teachers being more confident in teaching
mathematics

4. The programme was well received by schools. Reception teachers reported positively about the support they received
throughout the Reception Jigsaw programme, finding it relevant to their teaching practice, high quality, and impactful in
terms of the changes they made to their practice and environment

5. Year 1 teachers also reported positively about the support, but less so compared to reception teachers. However, they could
see that it would help them with supporting pupils to transition from reception to Year 1, and to build on knowledge pupils
had gained in reception
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6. Longitudinal analysis found that children in Reception Jigsaw schools in reception made an average of one month’s
additional progress at the end of Year 1 compared to children in other schools. However, the statistical evidence does not
meet the standard set by the evaluator to conclude that the true impact was non-zero.

Impact evaluation and IPE integration
Evidence to support the logic model

The logic model presents increased practitioner confidence in teaching mathematics as the first short-term outcome of
the hypothesised causal chain. This evaluation supports this claim with strong evidence from the impact evaluation that
there was a statistically significant increase in confidence of teaching mathematics to reception-age pupils for those
practitioners who had access to the Reception Jigsaw, compared to those who did not. Practitioners included in this
part of the analysis were all the reception teachers, reception TAs, and school mathematics leads who were in the
schools in the trial at the start of the academic year 2021/2022. The majority of reception teachers and reception TAs
self-reported large impacts of the Reception Jigsaw on their teaching and on the learning environment. Year 1 teachers
responses mirrored that of reception teachers although self-reported impacts were lower, seemingly due to the
reception-focus of the programme. There was insufficient evidence to draw conclusions as to whether there is any
impact on practitioner confidence in their own mathematics ability.

While there was not enough statistical evidence in this trial to conclude that there was a positive impact on pupils’
mathematics attainment at the end of reception when analysed on an ITT basis, pupils whose reception teacher had
had access to the Reception Jigsaw made more progress in all three mathematical attainment outcomes. Teacher-
reported data from the endpoint surveys support this finding; nearly all of the reception teachers who responded to the
survey reported a large (81%) or slight (18%) impact of the programme on their pupils’ mathematics attainment.

The impact analysis supports the mediator in the logic model relating to completion of the training. The measure used
in the statistical analysis to assess compliance was attendance at each of the ten training sessions (five twilights and
five half-day coaching visits). It is important to note that this is a teacher-level measure of compliance and also that
some teachers (and therefore their pupils) are considered non-complaint as they may have left the school part way
through the academic year. Pupils taught by a reception teacher who had attended at least nine of the Reception Jigsaw
sessions made on average two months more progress than pupils who were taught by similar teachers in schools, which
were not receiving the Reception Jigsaw training. The longitudinal analysis provides some evidence that this additional
progress is maintained to the end of Year 1.

It is also important to note that, expectations around the attendance to the sessions at school-level, as described by
WRM, involve a slightly higher level of flexibility around reception teacher attendance than used in our teacher-level
compliance measure. WRM expects attendance at the twilight CPD sessions for all reception teachers but only one
reception teacher need attend the coaching visit. School-level compliance also requires the attendance of Year 1
teachers at the twilight training and mathematics leads at both the twilight training and the coaching visits.

Participation of the mathematics lead and support from senior leadership is highlighted as a mediator to successful
implementation. An element of this is supporting collaboration and learning across year groups. Findings from the IPE
suggest that professional collaboration is another outcome of the intervention and one that could be a mechanism for
change. Professional collaboration could lead to joined up maths strategy throughout the school, culture of openness,
and sharing learning, which then positively impacts all teachers' maths practice, and therefore maths progress and
attainment throughout the school (linked to medium- and long-term impact).

Longitudinal follow-up assessments were sat by pupils in randomised schools in summer 2023 to assess the impact of
the Reception Jigsaw on one of the hypothesised medium-term outcomes, namely improved attainment in mathematics
at the end of Year 1. The additional month’s progress made by pupils who were in Reception Jigsaw schools seen at
the end of their reception year remained at the end of Year 1 although the confidence interval includes zero we cannot
conclude this is a genuine effect.

Interpretation

Findings presented in this report shows strong evidence of the effectiveness of the Reception Jigsaw in terms of
increasing practitioners’ confidence in teaching mathematics to reception pupils. This proximal outcome is the crucial
first step in raising mathematics attainment for pupils. Evidence suggests that early years teachers often do not have a
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positive attitude to mathematics, including lacking confidence in their own mathematics ability (All Party Parliamentary
Group for Maths and Numeracy, 2014; Boaler and Dweck, 2016). Negative attitudes to mathematics among educators
can influence how they teach mathematics as well as how much time they spend teaching mathematics (Boaler and
Dweck, 2016; Russo et al., 2020; Norton, 2017; Christensen and Knezek, 2020). The EEF evidence review on improving
mathematics in early years and Key Stage 1 suggests that mathematical knowledge for professional development is
important alongside pedagogical content knowledge and knowledge of children’s mathematical development (Hodgen
et al., 2020).

For impacts to be seen in pupil outcomes, the increased confidence of practitioners must translate into changes to
pedagogy and/or the classroom environment. There is promising evidence that the programme has had a positive impact
on the quality of teaching in reception and the learning environment, with the majority of teachers stating there had been
a large impact on these areas. High proportions of teachers reported that they felt that the Reception Jigsaw was partially
distinct from their usual approach to teaching mathematics so despite large proportions of schools using WRM resources
prior to the trial, Reception Jigsaw did impact their approach. Findings from the IPE suggest that the impacts of the
programme on Year 1 are weaker, which is understandable given the focus of the programme (WRM'’s Primary Jigsaw
package is aimed at Key Stage 1 and Key Stage 2).

The finding from the CACE analysis in the impact evaluation suggests that high levels of attendance at Reception Jigsaw
sessions are vital to achieving outcomes in attainment. Attendance at coaching visits is not compulsory for all reception
teachers (where a school has more than one reception teacher), so where teachers have high levels of compliance this
could signal teachers who are more centrally involved and invested in the programme. The majority of teachers attended
the CPD sessions so differences in compliance likely reflect difference in attendance to coaching sessions. Teachers
found the tailored support delivered through the coaching sessions very helpful. Completion of the gap tasks is
highlighted as a mediator in the logic model, and this was found to be variable. This could also be a factor contributing
to this impact finding.

Engagement in both the intervention and the trial was high, with no schools withdrawing from the intervention group or
the intervention itself. This likely reflects findings from the endpoint survey and case studies, which show that the
teachers were very positive about the quality of the training and coaching. While the statistical findings of the effect of
the Reception Jigsaw on pupils’ mathematics attainment only yielded a positive effect when compliance was taken into
account, perceived impacts were reported by the teachers.

The longitudinal follow-up in Summer Term 2023 for the pupils at the end of Year 1 was important, as it provided an
opportunity to understand whether there is an impact on attainment seen further down the causal chain. Although there
was not enough evidence at the end of the main phase trial to draw positive conclusions around the effectiveness of the
Reception Jigsaw on mathematics attainment, there were reasons to expect positive impacts at the end of Year 1.

First, pupils in intervention schools were likely to have had increased exposure to strategies and approaches advocated
by Reception Jigsaw. Second, schools and teachers would have had longer to embed change initiated by the Reception
Jigsaw in their schools. Third, benefits due to pupils’ potentially deeper understanding of number may take a longer time
to lead to improvements in mathematics assessments. Last, the use of a written assessment (such as the New PUMA)
may have been more appropriate for pupils at the end of Year 1 rather than reception, as pupils are likely to have
experienced more formal learning after a year of Key Stage 1. A mechanism in the logic model for improvement in
attainment at the end of Year 1 is the Year 1 teachers and Year 1 TAs applying their learning from Reception Jigsaw in
the classroom. At the end of the main phase of the trial Year 1 teachers reported using Reception Jigsaw less than
reception teachers. However, this may not have reflected their practice during the academic year 2022/23 when their
pupils would have already experienced Reception Jigsaw strategies in their reception year and practices may have
become more embedded.

As the results from the longitudinal follow-up did not find a demonstrably larger effect than the main phase analysis, the
hypothesised mechanisms for Reception Jigsaw increasing mathematics attainment in Year 1 are not supported by the
evidence presented in this report. However, as the positive compliance result was maintained at the end of Year 1, this
is indicative of Reception Jigsaw having longer-term benefits to pupils where their teachers attended at least nine of the
ten sessions.
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Limitations and lessons learned

Attrition was low at the school level, with only three out of 138 schools (2%) dropping out of the trial in the main stage
of the trial. These were all control schools and were all picked up again at the longitudinal follow-up where there was no
attrition at the school level. At pupil level, attrition was higher at 13% for the main trial. This was driven by absence on
the day of the assessment (7%), with a further 2% of pupils having left the school, 2% having been withdrawn from
testing by the teacher and the remaining 2% attending withdrawn schools. There were only small differences between
intervention and control groups in terms of the reasons for pupil-level attrition. There is unlikely to be bias due to missing
data.

The Mastering Number programme was rolled out by the DfE at the start of the academic year, meaning it coincided
with the trial. Due to the overlap in subject and age group focus for this programme, data on Mastering Number
participation was gathered from schools also participating in the trial. While involvement in Mastering Number, as
reported at the beginning of the academic year, was similar across intervention and control groups, there was a
difference between the intervention and control groups in terms of percentages of schools at endpoint, which stated that
they had participated in the Mastering Number programme. Of the control group respondents, 49% of mathematics
leads reported at endpoint that their school had participated in Mastering Number in the academic year 2021/2022
compared to 59% of intervention schools. This disparity in participation raises concerns around concurrent intervention
bias as the effect being measured may be the impact of the Mastering Number programme (or the interaction between
the two programmes). It is plausible that those schools allocated to the intervention group who had also participated in
Mastering Number on some level, did not focus on Mastering Number in reception classes and instead prioritised
Reception Jigsaw. Case study evidence suggests this may have been the case. Four (of the six) case study schools
were signed up to participate in Mastering Number. Two of these did not continue with Mastering Number and two used
Mastering Number as an additional resource but used Reception Jigsaw to guide their main lesson. However, it is
unknown whether the case study findings fully reflect the broader intervention schools. Reassuringly, the subgroup
analysis looking at schools who reported that they were participating in Mastering Number did not find any effect of the
participation in Reception Jigsaw on pupils’ mathematics outcomes. It should be noted though that the data on Mastering
Number participation was collected prior to randomisation and there is evidence that some schools signed up to
participate later in the school year (see ‘Outcomes and analysis’ section above).

Feedback from WRM and some schools involved in the study about their experience of taking part in the trial suggested
that some aspects of the endpoint assessment (New PUMA) were not aligned with expectations for pupils of this age,
or the teaching approaches most often used such as the use of manipulatives and a focus on talk. Some schools felt
that the assessment was not appropriate for the age of the pupils and could have been more tailored to four- to five-
year-olds. A few schools reported that they felt the assessment was at odds with the approaches followed in the
Reception Jigsaw. Some of this misalignment related to the curriculum focus and is why the reduced PUMA was also
analysed, although the result was similar.

The bespoke EN checklist created by NFER with input and advice from early years specialists at WRM was not a fully-
validated measure. Evidence from the trial showed that it had excellent internal consistency (reliability) with a Cronbach’s
alpha index of 0.95. It also had a high pre-/post-test correlation with the New PUMA (0.59) contributing to quite a small
MDES, which was the aim of its inclusion. A useful finding here is that well-informed assessments (or checklists) can
be extremely useful in explaining outcome variance.

The trial was an efficacy trial and as such the developers recruited the schools and delivered the programme. Therefore,
the results refer to this model—a small team of trainers delivering the Reception Jigsaw in schools—and the
generalisability of the results to all schools should be made with some caution. As WRM recruited the schools to the
trial, they were likely to be schools known to WRM and are therefore perhaps more likely to be open to the approach
used by WRM, compared to the broader population of all schools. Indeed, over 80% of schools were using WRM
resources before the start of the trial. Any scaling-up of the programme would necessarily involve broader recruitment
of both schools and trainers. The pool of trainers in the trial was smaller and more experienced than planned, due to
not being able to recruit new trainers in the Essex area. This also led to a deviation in the model for schools in Essex,
whereby coaching sessions and twilight sessions happened on the same day. In the Essex case study school, this also
meant the trainer frequently spent more time in school as they stayed there for longer than the half-day coaching visit
to support staff in the school.
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An extension to the IPE in the longitudinal follow-up phase of the trial would have enabled more understanding of the
longer-term mechanisms such as senior teachers enabling more embedded practices across the school and Year 1
teachers building on Reception Jigsaw into Key Stage 1.

Future research and publications

If resource was not limited, it would be worth exploring other assessments for young pupils, which better reflect the style
of teaching experienced at this age (and promoted by Reception Jigsaw). In mathematics, this is likely to involve
manipulatives, as current early mathematics teaching emphasises the importance of concrete objects to facilitate a deep
understanding of number.
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Appendix A: The EEF cost rating

Costs

Appendix Table 1: Cost rating

Cost rating

£

££
£££
£ELE
LELLE

Description
Very low: less than £80 per pupil per year.

Low: up to about £200 per pupil per year.

Moderate: up to about £700 per pupil per year.

High: up to £1,200 per pupil per year.

Very high: over £1,200 per pupil per year.
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Appendix B: Security classification of trial findings

Rating Criteria for rating Final score

0-10%
Design for comparison that 48 4 @
considers some type of
selection on unobservable
characteristics (e.g. RDD, Diff-
in-Diffs, Matched Diff-in-Diffs)
38 . .
Design for comparison that
considers selection on all
relevant observable Adjustment for
confounders (e.g. Matching or | 0.30 - 0.39 21-30% threats to internal
Regression  Analysis  with validity
variables descriptive of the
selection mechanism) [X]
28 Design for comparison that
considers selection only on | 0.40-0.49 31-40%
some relevant confounders
18 . )
Design for comparison that
does not consider selectionon | 0.50 - 0.59 41-50%
any relevant confounders
0d No comparator
>=0.6 >50%
Randomisation was appropriate and conducted by an independent statistician.
But there is an important imbalance among pupil characteristics. Imbalance
Threat 1: Confoundin Moderate was low for the EN baseline measure but there was imbalance of FSM with
: 9 higher proportions of FSM-eligible pupils in the control group. (Note: the % of
FSM was lower than anticipated so a sampling approach was used to boost
this).
Threat 2: Concurrent This disparity in participation could raise concerns around concurrent
' Moderate intervention bias, but it is more likely to underestimate the impact instead of

Interventions overestimating the impact that the intervention had.

There was some contamination as almost two-fifths of mathematics leads
(39%) reported that there had been changes to their mathematics scheme or
Threat 3: Experimental effects Moderate published resources used to guide mathematics teaching in reception. Among
those, a third of the schools from the control group (32%) started using
schemes/resources from WRM, suggesting similarity to the Reception Jigsaw.
There were some adaptations to delivery resulting from the Covid-19 situation.
However, any adaptations did not affect the fidelity with which the programme
was delivered.

Missing data was moderate at 14% but this was the only variable associated
Threat 5: Missing data Moderate with missing outcomes. Sensitivity analysis was not required as the EN
baseline is included in the substantive model as a covariate.

Well known measures.

Threat 4: Implementation fidelity

Threat 6: Measurement of
outcomes

The trial was registered, and all analyses were conducted as specified in the

Threat 7: Selective reporting protocol and SAP

. Initial padlock score: 4

. Reason for adjustment for threats to validity: [-0] Padlocks- There is no evidence of serious threats to the
internal validity of the study

e Final padlock score: Initial score adjusted for threats to validity = [4] Padlocks due to attrition being 13.9%
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Appendix C: Effect size estimation

Appendix Table 2: Effect size estimation

Intervention group Control group
Unadjusted | Adjusted n Variance n Vi Population
Outcome differences | differences of of Po_oled variance
‘ - . . variance
in means in means | (missing) | outcome | (missing) | outcome (if applicable)
gUhf: Total 952 1365
( pcrfmary 0.67 0.45 33.73 29.47 31.22 N/A
measure) (124) (248)
Confidence in
teaching 135 182
mathematics 3.82 3.37 39.05 24.73 30.82 N/A
(secondary (99) (160)
measure Il)
Confidence in
mathematics 135 181
ability 0.34 0.12 9.88 10.23 10.08 N/A
(secondary (99) (161)
measure 1)
PUMA 20 952 1365
f§§£§n dary 0.43 0.27 16.05 14.56 15.17 N/A
measure 1V) (124) (248)
s
(Seczﬁdagme 0.73 0.51 31.00 27.93 29.16 N/A
measure 5a) (171) (253)
o
(Seczﬁdar‘fre 0.73 0.30 31.00 27.93 29.16 N/A
measure 5b) (171) (253)
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Further Appendices

Please see accompanying document ‘Further appendices’.

102



Reception Jigsaw
Evaluation report
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	 Practitioners’ confidence to teach mathematics to reception pupils
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	Secondary outcomes (2, 3)
	 Practitioners’ confidence in own mathematics ability 
	 Practitioners’ confidence to teach mathematics to reception pupils scale, 11–55, bespoke survey, adapted from the Early Math Beliefs and Confidence Survey (Chen et al., 2014)
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	Measure
	Teacher assessment based on observation (Emerging Numeracy checklist), 10–60*, bespoke instrument
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	Longitudinal follow-up
	Analysis
	Randomisation
	Protocol
	FSM
	Overall
	FSM
	Overall
	FSM
	Overall
	FSM
	Overall
	0.226
	0.20
	0.265
	0.21
	0.26
	0.21
	0.27
	0.22
	MDES
	Pre-/post-test correlations
	Level 1 (pupil)
	0.47
	0.54
	0.54
	0.59
	0.4
	0.4
	0.4
	0.4
	Level 2 (school)
	0.10
	0.20
	0.23
	0.24
	0.17
	0.17
	0.17
	0.17
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	Alpha
	0.8
	0.8
	0.8
	0.8
	0.8
	0.8
	0.8
	0.8
	Power
	Two-sided
	Two-sided
	Two-sided
	Two-sided
	Two-sided
	Two-sided
	Two-sided
	Two-sided
	One-sided or two-sided?
	5.1
	19.3
	5.1
	17.0
	5
	19.49
	5
	20
	Average cluster size
	Intervention
	Number of schools
	47
	55
	47
	55
	55
	55
	55
	55
	78
	83
	78
	80
	83
	83
	74
	74
	Control
	125
	138
	125
	135
	138
	138
	129
	129
	Total:
	Intervention
	253
	905
	216
	952
	275
	1,076
	275
	1,100
	Number of pupils
	385
	1360
	321
	1,365
	415
	1,613
	370
	1,480
	Control
	638
	2265
	537
	2,317
	690
	2,689
	645
	2,580
	Total:
	Total
	Control
	Intervention
	2,689
	1,613
	1,076
	Randomised
	Number of pupils
	2,317
	1,365
	952
	Analysed
	373
	249
	124
	Number
	Pupil attrition 
	(from randomisation to main analysis)
	13.8%
	15.4%
	11.5%
	Percentage
	2265
	1360
	905
	Number
	Pupil attrition 
	(from randomisation to longitudinal analysis)
	15.8%
	15.7%
	15.9%
	Percentage
	Control group
	Intervention group
	National-level mean
	School level
	(categorical)
	%
	n/N (missing)
	%
	n/N (missing)
	% FSM eligibility national quintile 2018/2019
	Lowest 20%
	7.9%
	156/1,533 (80)
	15.0%
	121/1,038 (38)
	2nd lowest 20%
	19.6%
	268/1,533 (80)
	25.8%
	301/1,038 (38)
	Middle 20%
	20.8%
	139/1,533 (80)
	13.4%
	319/1,038 (38)
	2nd highest 20%
	26.0%
	199/1,533 (80)
	19.2%
	399/1,038 (38)
	Highest 20%
	25.6%
	276/1,533 (80)
	26.6%
	393/1,038 (38)
	21.3%
	318/1,493 (120)
	13.5%
	140/1,038 (38)
	65.4%
	976/1,493 (120)
	69.9%
	726/1,038 (38)
	10.7%
	160/1,493 (120)
	14.6%
	152/1,038 (38)
	Inadequate
	2.6%
	39/1,493 (120)
	1.9%
	20/1,038 (38)
	School type
	55.6%
	886/1,593 (20)
	37.8%
	400/1,058 (18)
	Academy / FSM
	44.4%
	707/1,593 (20)
	62.2%
	658/1,058 (18)
	13.3%
	212/1,593 (20)
	12.0%
	127/1,058 (18)
	86.7%
	1381/1,593 (20)
	88.0%
	931/1,058 (18)
	n/N
	Mean
	n/N
	Pupil level
	Mean (SD)
	Effect size
	(missing)
	(SD)
	(missing)
	(continuous)
	Not available at the national level: EN was a bespoke tool used for this project
	0.04
	1,613/1,613
	40.5
	1,076/1,076
	40.0 (11.0)
	Baseline EN
	(-0.12,0.21)
	(0)
	(10.8)
	(0)
	Control group
	Intervention group
	School level
	National-level mean
	(categorical)
	%
	n/N (missing)
	%
	n/N (missing)
	% FSM eligibility national quintile 2018/2019
	Lowest 20%
	8.3%
	107/1,296 (69)
	15.7%
	144/918 (34)
	2nd lowest 20%
	19.1%
	248/1,296 (69)
	26.9%
	247/918 (34)
	Middle 20%
	22.0%
	285/1,296 (69)
	13.3%
	122/918 (34)
	2nd highest 20%
	24.6%
	319/1,296 (69)
	18.2%
	167/918 (34)
	26.0%
	337/1,296 (69)
	25.9%
	238/918 (34)
	Highest 20%
	21.5%
	271/1,260 (105)
	13.6%
	125/918 (34)
	65.6%
	826/1,260 (105)
	70.9%
	651/918 (34)
	10.2%
	129/1,260 (105)
	13.9%
	128/918 (34)
	2.7%
	34/1,260 (105)
	1.5%
	14/918 (34)
	Inadequate
	School type
	56.2%
	757/1,347 (18)
	36.9%
	345/934 (18)
	Academy / FSM
	43.8%
	590/1,347 (18)
	63.1%
	589/934 (18)
	14.2%
	191/1,347 (18)
	12.1%
	113/934 (18)
	85.8%
	1,156/1,347 (18)
	87.9%
	821/934 (18)
	Mean 
	n/N
	Mean 
	n/N
	Pupil level
	Effect size
	(SD)
	(missing)
	(SD)
	(missing)
	(continuous)
	Not available at the national level: EN was a bespoke tool used for this project
	0.06
	40.5
	1,365/1,365
	41.4
	952/952
	Baseline EN
	(-0.1,0.2)
	(10.8)
	(0)
	(10.4)
	(0)
	Effect size
	Unadjusted means
	Control group
	Intervention group
	Hedges’ g
	Total n
	Mean
	n
	Mean
	N
	ICC (full)
	P-value
	Outcome
	(95% CI)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.08
	2,317
	14.0
	1,365
	14.6
	952
	PUMA Total Score
	0.3
	0.24
	(-0.07, 0.23)
	(952; 1365)
	(13.7, 14.3)
	(248)
	(14.3, 15.0)
	(124)
	Proportion
	Effect size
	Control group
	Intervention group
	OR
	Total N
	Proportion
	n
	Proportion
	N
	P-value
	Outcome
	(95% CI)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.93
	2,644
	75.8%
	1,591
	76.4%
	1,053
	0.72
	EYFSP
	(0.64,1.36)
	(1,053, 1,591)
	(73.9%, 79.0%)
	(22)
	(73.7%, 77.9%)
	(23)
	Proportion
	Effect size
	Control group
	Intervention group
	OR
	Total N
	Proportion
	n
	Proportion
	N
	P-value
	Outcome
	(95% CI)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.92
	2,644
	77.9%
	1,591
	78.2%
	1,053
	EYFSP - Number
	0.68
	(0.62,1.37)
	(1,053, 1,591)
	(75.8%, 79.9%)
	(22)
	(75.7%, 80.7%)
	(23)
	0.94
	2,644
	77.1%
	1,591
	77.7%
	1,053
	EYFSP – Numerical Patterns
	0.75
	(0.65, 1.37)
	(1,053, 1,591)
	(75.0%, 79.1%)
	(22)
	(75.2%, 80.2%)
	(23)
	Unadjusted means
	Effect size
	Control group
	Intervention group
	Hedges’ g
	ICC 
	Total n
	Mean
	N
	Mean
	n
	P-value
	Outcome
	(95% CI)
	(full)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.58
	317
	44.4
	182
	48.2
	135
	Confidence in teaching mathematics
	0.000
	0.10
	(0.36, 0.79)
	(135, 182)
	(43.7, 45.1)
	(160)
	(47.2, 49.3)
	(99)
	Unadjusted means
	Effect size
	Control group
	Intervention group
	Hedges’ g
	ICC
	Total n
	Mean
	N
	Mean
	n
	P-value
	Outcome
	(95% CI)
	(full)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.04
	316
	27.0
	181
	27.3
	135
	Confidence in mathematical ability
	0.7
	0.00
	(-0.15, 0.22)
	(135, 181)
	(26.5, 27.4)
	(161)
	(26.8, 27.8)
	(99)
	Unadjusted means
	Effect size
	Control group
	Intervention group
	Hedges’ g
	ICC
	Total n
	Mean
	n
	Mean
	n
	P-value
	Outcome
	(95% CI)
	(full)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.07
	2317
	1,365
	952
	Reduced PUMA (PUMA 20)
	0.4
	0.22
	11.5
	12.0
	(-0.08, 0.21)
	(952; 1,365)
	(248)
	(124)
	Standardised effect size
	Total n
	P-value
	Predictor
	Model stage
	(95% CI)
	(intervention, control)
	1.5
	2,270 
	Intervention status
	Stage 1: Compliance indicator regressed on intervention status*
	0.00
	(1.4, 1.5)
	(917, 1,353)
	0.13
	2,270 
	Compliance indicator
	Stage 2: PUMA score regressed on compliance indicator*
	0.02
	(0.03, 0.24)
	(917, 1,353)
	Raw coefficients 
	Total n
	P-value
	Predictor
	Model stage
	(95% CI)
	(intervention, control)
	8.13
	2,270
	Intervention status
	Stage 1: Compliance indicator regressed on intervention status*
	0.00
	(7.98, 8.27)
	(917, 1,353)
	0.06
	2,270
	Compliance indicator
	Stage 2: PUMA score regressed on compliance indicator*
	0.02
	(0.01, 0.11)
	(917, 1,353)
	Unadjusted means
	Effect size 
	Control group 
	Intervention group
	Total n
	Hedges’ g
	Mean
	n
	Mean
	N
	ICC (full)
	P-value
	Subgroup
	(intervention, control)
	(95% CI)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	-0.02
	537
	321
	216
	FSM-eligible pupils
	0.9
	0.23
	12.2
	11.9
	(-0.2, 0.2)
	(216, 321)
	(64)
	(37)
	Schools taking part in the Mastering Number programme
	0.0
	798
	14.2
	486
	14.3
	312
	0.9
	0.27
	(-0.3, 0.2)
	(312, 486)
	(13.7, 14.7)
	(69)
	(13.7, 15.0)
	(54)
	Effect size
	Unadjusted means
	Control group
	Intervention group
	Hedges’ g
	Total n
	Mean
	n
	Mean
	N
	ICC (full)
	P-value
	Outcome
	(95% CI)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	PUMA (Year 1) Total Score
	0.20
	0.09
	0.20
	2265
	13.8 
	1360
	14.5
	905 
	(-0.05, 0.24)
	(905, 1360)
	(13.5, 14.0)
	(253)
	(14.1, 14.8)
	(171)
	Effect size
	Unadjusted means
	Control group
	Intervention group
	Hedges’ g
	Total n
	Mean
	n
	Mean
	N
	ICC (full)
	P-value
	Outcome
	(95% CI)
	(intervention, control)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	PUMA (Year 1) Total Score
	0.05
	2265
	13.8 
	1360
	14.5
	905 
	0.49
	0.20
	(-0.10, 0.21)
	(905, 1360)
	(13.5, 14.0)
	(253)
	(14.1, 14.8)
	(171)
	Standardised effect size
	Total n
	P-value
	Predictor
	Model stage
	(95% CI)
	(intervention, control)
	1.46
	2212
	Intervention status
	Stage 1: Compliance indicator regressed on intervention status*
	0.00
	(1.41, 1.52)
	(873, 1339)
	0.17
	2212
	Compliance indicator
	Stage 2: PUMA score regressed on compliance indicator*
	0.00
	(0.06, 0.28)
	(873, 1339)
	Raw coefficients 
	Total n
	P-value
	Predictor
	Model stage
	(95% CI)
	(intervention, control)
	8.12
	2212
	Intervention status
	Stage 1: Compliance indicator regressed on intervention status*
	0.00
	(7.97, 8.27)
	(873, 1339)
	0.07
	2212
	Compliance indicator
	Stage 2: PUMA score regressed on compliance indicator*
	0.00
	(0.025, 0.12)
	(873, 1339)
	Unadjusted means
	Effect size 
	Control group 
	Intervention group
	Total n
	Hedges’ g
	Mean
	n
	Mean
	N
	ICC (full)
	P-value
	Subgroup
	(intervention, control)
	(95% CI)
	(95% CI)
	(missing)
	(95% CI)
	(missing)
	0.03 
	489 
	12.0
	292 
	11.9
	197
	FSM-eligible pupils
	0.78
	0.10
	(-0.17, 0.22)
	(197, 292)
	(11.5, 12.6)
	(93)
	(11.3, 12.6)
	(56)
	Schools taking part in the Mastering Number programme
	0.04
	775
	13.4
	470
	13.8
	305 
	0.80
	0.26
	(-0.24, 0.32) 
	(305, 470)
	(13.2, 14.1)
	(85)
	(13.2, 14.4)
	(61)
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	Key conclusions
	1. Children in Reception Jigsaw schools made the equivalent of one additional month of progress in maths, on average, compared to children in other schools. This result has a high-security rating. These results are not statistically significant. This means that the statistical evidence does not meet the threshold set by the evaluator to conclude that the true impact was non-zero
	2. Children eligible for free school meals made no additional progress in maths, on average, compared to children in other schools. This result has a lower security rating than the overall finding because of the smaller number of pupils
	3. There was evidence that the Reception Jigsaw programme led to reception teachers being more confident in teaching mathematics
	References
	Appendix A: The EEF cost rating
	Costs

	Description
	Cost rating
	Very low: less than £80 per pupil per year.
	Low: up to about £200 per pupil per year.
	Moderate: up to about £700 per pupil per year.
	High: up to £1,200 per pupil per year.
	Very high: over £1,200 per pupil per year.
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	Control group
	Intervention group
	Population variance 
	n
	n
	Variance of outcome
	Variance of outcome
	Adjusted differences in means
	Unadjusted differences in means
	Pooled variance
	Outcome
	(missing)
	(missing)
	(if applicable)
	PUMA Total Score (primary measure)
	1,365
	952 
	N/A
	31.22
	29.47
	33.73
	0.45
	0.67
	(248)
	(124)
	Confidence in teaching mathematics (secondary measure II)
	182
	135
	N/A
	30.82
	24.73
	39.05
	3.37
	3.82
	(160)
	(99)
	Confidence in mathematics ability (secondary measure III)
	181
	135
	N/A
	10.08
	10.23
	9.88
	0.12
	0.34
	(161)
	(99)
	PUMA 20 score (secondary measure IV)
	1,365
	952
	N/A
	15.17
	14.56
	16.05
	0.27
	0.43
	(248)
	(124)
	PUMA (Year 1) Total Score (secondary measure 5a)
	1360
	905 
	N/A
	29.16
	27.93
	31.00
	0.51
	0.73
	(253)
	(171)
	PUMA (Year 1) Total Score (secondary measure 5b)
	1360
	905 
	N/A
	29.16
	27.93
	31.00
	0.30
	0.73
	(253)
	(171)
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