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The Education Endowment Foundation (EEF) is an independent charity dedicated to breaking the link between family 
income and education achievement. We support schools, colleges, and early years settings to improve teaching and 
learning for 2–19-year-olds through better use of evidence. 
 

We do this by: 

● Summarising evidence. Reviewing the best available evidence on teaching and learning and presenting in 
an accessible way. 

● Finding new evidence. Funding independent evaluations of programmes and approaches that aim to raise 
the attainment of children and young people from socio-economically disadvantaged backgrounds. Putting 
evidence to use. 

● Putting evidence to use. Supporting education practitioners, as well as policymakers and other 
organisations, to use evidence in ways that improve teaching and learning. 

We were set-up in 2011 by the Sutton Trust partnership with Impetus with a founding £125m grant from the Department for 
Education. In 2022, we were reendowed with an additional £137m from government, allowing us to continue our work until 
at least 2032. 
 
 
For more information about the EEF or this report please contact: 
 
 

The Education Endowment Foundation 
5th Floor, Millbank Tower, 
21–24 Millbank, 
London, 
SW1P 4QP 

 
0207 802 1653  

 
info@eefoundation.org.uk  

 
www.educationendowmentfoundation.org.uk 
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Executive summary 

The project 
 
The ‘One Step Ahead’ project was designed to evaluate whether a small group, targeted pre-teaching approach could 
improve mathematical reasoning skills and reduce maths-related anxiety in Key Stage 1 pupils. The trial focused on pupils 
aged 5 to 7 in Year 1 and Year 2 who were identified by their teachers as likely benefiting from additional support in maths, 
often because they were working below age-related expectations, experiencing anxiety, or struggling with key concepts. 
Each participating teacher was provided with a ‘Teacher Guide’ to support their implementation of the practice. The guide 
gave teachers ideas and practical tools to support them to plan and deliver the pre-teaching sessions with confidence. The 
guide was developed by the Behavioural Insights Team (BIT) with support from two expert advisors, Dr Kirstin Mulholland 
and Lisa Heatherington. The intention was for the pre-teaching condition to involve a brief, 10–15-minute session delivered 
at least twice a week for one term, from September 2024 to December 2024. These sessions, delivered by either the class 
teacher or a teaching assistant, focused on upcoming lesson content. Pupils in the pre-teaching group received this support 
in addition to their usual in-class and out-of-class help, while a comparison group received only their usual support with no 
pre-teaching. 
 
A two-arm randomised controlled trial (RCT) design was used, with randomisation at the pupil level to maximise statistical 
power. The trial included 2,609 pupils in 222 classes (i.e. 222 pre-teaching groups and 222 comparison groups) across 75 
schools. The implementation and process evaluation (IPE) included online surveys for teachers and case studies in six 
schools, which involved observations, teacher interviews, and pupil focus groups. The trial took place between September 
2024 to March 2025. The project was evaluated by BIT. 
 
Table 1: Key conclusions 

Key conclusions 

1. There is no evidence that pupils allocated to receive the One Step Ahead maths pre-teaching made any additional progress in 
their mathematical reasoning skills, on average, compared to pupils not allocated to receive the pre-teaching. This result has a 
moderate to high security rating. 

2. Among children eligible for free school meals (FSM), the best estimate of pre-teaching’s impact is a small negative effect on 
pupils’ mathematical reasoning skills. These results may have lower security than the overall findings because they relate only to 
a subsample of pupils. 

3. Teachers faced challenges with timetabling and staff availability, with many reporting difficulty fitting sessions into their daily 
schedule. This led to inconsistent delivery and sessions that were often shorter than the recommended 10–15 minutes. School 
size may have been a factor here, with some teachers in multi-form entry schools noting particular challenges in timetabling. 

4. Teachers perceived pre-teaching to have a positive effect on pupils’ confidence and engagement, teachers attributed this to small 
groups’ low stakes environment, teachers building explicit links between the pre-teaching and the main lesson (‘bridge building’), 
and changes in how the wider class perceived the pupils in the group. These perceptions from teachers were not reflected in the 
impact evaluation outcomes of maths attainment and maths related anxiety.  

5. The pupil selection process also posed challenges, and randomisation sometimes led to pupils who teachers felt would not 
benefit most from pre-teaching (i.e. they were working at or above expectations) being included in the pre-teaching group. This 
meant that some pupils were included in the pre-teaching group even though they were not the intended target, resulting in a 
mixed-ability group. These factors made it harder to tailor sessions effectively. 

EEF security rating 

These findings have a moderate to high security rating. This was a Teacher Choices trial, testing an everyday choice teachers 
make. The trial was well-powered. However, the following factors reduced the security of the trial. 16% of the pupils who 
started the trial were not included in the final analysis. There were some important differences in prior attainment between 
the pupils in treatment and comparison groups. There were challenges to delivering pre-teaching with fidelity and outcome 
measures were teacher administered, increasing the possibility of bias. There is also some evidence that pupils in the 
control group received pre-teaching which may have reduced the overall effects observed. 
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Additional findings 

There is no evidence that pupils allocated to receive the One Step Ahead maths pre-teaching made any additional progress 
in their mathematical reasoning skills, on average, compared to pupils not allocated to receive the pre-teaching. This is our 
best estimate of impact, which has a moderate to high security rating. As with any trial, there is always some uncertainty 
around the result: the possible impact also includes a small negative effect and a small positive effect.  
 
While teachers reported perceived improvements in pupil confidence and engagement through ‘bridge building’ and a low 
stakes environment, the impact evaluation did not find evidence of positive impact on pupil outcomes, either for 
mathematical reasoning or maths-related anxiety. This may reflect implementation challenges rather than the effectiveness 
of the approach itself. Inconsistent delivery, driven by timetabling constraints and staff capacity, appears to have reduced 
the dosage and quality of sessions. In addition, pupil groups were not always well targeted, which made it harder to tailor 
support, and some teachers adapted sessions away from the intended ‘forward-looking’ focus of the sessions by 
incorporating ‘catch-up’ elements. 
 
While using teaching assistants helped some schools to ensure sessions were delivered, teaching assistants delivering 
them might have moderated the impact of pre-teaching in some instances, and could help to explain the lack of treatment 
effect. In interviews, some school project leads felt that teaching assistant-led pre-teaching could be less effective than 
teacher-led sessions. The Education Endowment Foundation (EEF) guidance does not rule out using teaching assistants to 
deliver well-chosen, evidence-based, structured programmes where appropriate, but it may be that this particular type of 
approach is not appropriate for teaching assistants, especially in resource-constrained schools, where they may not receive 
the support needed to deliver it well (EEF, 2025a). 
 
The trial’s findings have implications for whether pre-teaching can be effectively replicated in normal practice conditions. 
While the choice was designed to be low cost and low burden, the IPE revealed that even these requirements were difficult 
for some schools to sustain. Some teachers cited a lack of staff time and resource constraints as the biggest barriers to 
consistent delivery. Reports of shorter than intended sessions and difficulty in consistent timetabling suggest that the 
intended dosage was not always met. Interviews with teachers highlighted that increasing the length of the sessions to 
provide a higher dosage would have been difficult to fit into their daily schedules, and while an alternative way of increasing 
dosage might be delivering sessions less frequently over a longer period, some teachers felt pre-teaching needed to be 
frequent and consistent. 
 
In summary, the findings contribute to the evidence base by highlighting the importance of implementation fidelity for non-
prescriptive teacher choices. The IPE findings suggest that a lack of protected time was a key barrier to consistent delivery, 
offering a plausible explanation for the lack of detected impact on mathematical reasoning. While some teachers perceived 
a boost in pupil confidence, the impact evaluation found no reduction in maths anxiety. This suggests that even low-cost 
strategies require protected time and careful planning to be effective. It also builds on existing evidence that pre-teaching 
can be beneficial for building confidence, enhancing content retention, and reducing anxiety, but is contingent on effective 
implementation, frequency, and ‘intensity’ of the model (van den Berg et al., 2017). 

Impact 

Table 2: Summary of impact on primary outcome(s) 

Outcome / group 
Effect size (95% confidence interval) 

Hedges’ g 
The EEF security rating 

No. of 
pupils 

P-value 

Mathematical reasoning skills (all pupils) 0.01 (-0.07, 0.09) 
 

2,186 0.80 

Mathematical reasoning skills (FSM 
pupils) -0.09 (-0.25, 0.07) N/A 610 0.28 
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Introduction 

Overview of evaluation design 

The Education Endowment Foundation (EEF) commissioned the Behavioural Insights Team (BIT) to evaluate a ‘Teacher 
Choice’ focused on maths pre-teaching in Key Stage 1, called One Step Ahead. This evaluation was motivated by the policy 
contformatext of raising academic standards and improving teaching approaches in core subjects like maths, which is a 
key priority for the Department for Education (DfE) (DfE, 2025a). Mathematics also plays a crucial role in pupils’ 
development, and a pupil’s early mathematical understanding has been shown to correlate strongly with later educational 
achievement (Duncan et al., 2007; Jordan et al., 2009). The disadvantage gap for overall attainment has increased in the 
past five years, from 9.3 to 10.3 months at the end of primary school between 2019 and 2022 (EPI, 2023). Evidence shows 
that additional targeted support in maths can be highly beneficial, but there is a gap in evidence when it comes to the best 
way to provide out-of-class support in maths, specifically for young pupils (EEF, 2021). One Step Ahead aims to fill this gap 
and generate evidence that can be easily and effectively used by teachers to work towards closing the attainment gap in Key 
Stage 1 maths. 
 
The theoretical rationale for pre-teaching is that providing targeted support to small groups of pupils before a lesson can 
improve their confidence, reduce anxiety, and help them master key concepts and vocabulary (Lalley and Miller, 2006; Watt 
and Therrien, 2016). This, in turn, is hypothesised to improve their mathematical reasoning skills (EEF, 2020) and their 
engagement in the subsequent main maths lesson(s) (Trundley, 2018). This core rationale relies on forward-looking 
practice, specifically previewing upcoming lesson content and introducing new vocabulary and concepts to enable access 
to the main lesson. This is distinct from remediation or catch-up, which focuses on consolidating or revisiting past content 
that the pupil may have previously failed to grasp (EEF, 2021). While some research suggests that the frequency and 
‘intensity’ of pre-teaching correlate with attainment outcomes (van den Berg et al., 2017), the overall low prevalence of the 
practice in UK schools (see for instance the implementation and process evaluation [IPE] findings, with 24% of surveyed 
teachers reporting they do so regularly or occasionally) meant there was a need for a trial to generate evidence on its impact. 
 
The initial scoping phase, conducted from October 2022 to January 2023, laid the groundwork for the evaluation by 
investigating four potential research questions for a Teacher Choices trial. This phase included a rapid evidence review, 12 
semi-structured interviews with educators, and a large-scale online survey of 743 Key Stage 1 teachers via the Teacher Tapp 
app. The purpose of this research was to gauge current practices, identify genuine dilemmas for teachers, and assess the 
feasibility and potential impact of a trial. Initially, four research questions were considered, focusing on topics such as pre-
teaching versus post-teaching, timing of interventions, use of manipulatives, and teacher modelling. The decision to focus 
on the pre-teaching question was influenced by feedback from the EEF and the Study Advisory Board, who prioritised 
questions with high teacher interest and potential for social impact. 
 
Further in-depth scoping on pre-teaching confirmed its suitability for a trial. While the practice of regular, forward-looking, 
small group pre-teaching was not widespread, with only 24% of surveyed teachers reporting that they did so regularly or 
occasionally, teachers expressed a high level of interest in the topic and the potential evidence a trial would generate. This 
interest was particularly strong among those who wanted to know how to implement pre-teaching effectively and assess its 
impact on pupil attainment and confidence. The scoping also revealed that teachers viewed the decision of whether or not 
to pre-teach at all as a significant choice they face in their practice. This led to the design of a trial comparing pre-teaching 
to a business as usual approach, aiming to provide clear evidence to support teacher decision-making. 
 
To address these questions, the study employed an integrated evaluation design featuring a two-arm randomised controlled 
trial (RCT) and a mixed-methods implementation and process evaluation (IPE). Randomisation at the pupil level was chosen 
to maximise statistical power. The RCT compared the impact of providing teachers with guidance on delivering regular pre-
teaching sessions in maths with a business as usual approach. The IPE, which included surveys, case studies, and 
qualitative interviews, was designed to explain the impact evaluation findings by exploring the causal links outlined in pre-
teaching’s logic model, and identifying barriers and facilitators to implementation. This combined approach provides both 
a measure of the choice’s impact and an improved understanding of how and why the outcomes occurred. 
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Teacher Choice approaches 

Description of the choice 
Table 3 below gives an overview of the choice that was evaluated. The choice was developed based on the findings from the 
scoping research and the support of two experts who supported BIT to develop the guidance and conduct an pilot evaluation 
after the scoping phase and before the main trial. 

● Dr Kirstin Mulholland. Former primary school teacher and leader, and a former maths content specialist 
for the EEF. She was a member of the Study Advisory Board for this project in its initial stages. She currently 
works as an assistant professor in Education at Northumbria University, with a specialism in innovative 
approaches for professional development, teacher research, perceptions and experiences of teaching and 
learning, and the role of student voice in pedagogy development. 

● Lisa Heatherington. Former primary school teacher and leader, the National Centre for Excellence in the 
Teaching of Mathematics (NCETM) accredited professional development lead, and assistant lead at the 
Great North Maths Hub. Her specialism lies in teacher Continuing Professional Development (CPD), with a 
focus on creating meaningful learning and teaching. She led working groups with teachers to implement 
systematic pre-teaching as part of her work with the Great North Maths Hub. 

Table 3: Choice description 

 Choice A 
Pre-teaching condition 

Choice B 
No pre-teaching business as usual condition 

Structural and logistical factors 

Regular (two or more times a week), 
short pre-teaching sessions delivered to 
a targeted small group of pupils before 
the main lesson, for one term 

No out-of-class targeted support for pupils before the 
main lesson during one term 

Other forms of support to 
pupils 

Unchanged Unchanged 

Hypothesised mediators 

Active connections and bridge-building; 
improved retention of key concepts and 
vocabulary; increased engagement and 
confidence; reinforcement of lesson-
critical vocabulary and concepts 

Unspecified—depends on what business as usual 
looks like in each class 

 
Existing evidence and findings from the scoping phase allowed BIT to identify some core elements for the pre-teaching 
condition as we define it. To ensure that teachers in the ‘Choice A’ arm delivered the kind of pre-teaching that we anticipated 
would have an impact and sought to evaluate, we provided them with a guidance document (see Appendix E), referred to as 
the ‘Teacher Guide’ in this report. In the guide, teachers are asked to plan and deliver the pre-teaching sessions following 
these requirements: 
 

1. Frequency. At least twice a week. 
2. Timing. Before the main lessons (focusing on upcoming lesson or lesson unit content). 
3. Length. 10–15 minutes. 
4. Duration. One term. 
5. Recipients. Fixed, targeted small group of six pupils, identified based on teacher’s anticipation of pupils’ needs. 
6. Person delivering. Class teacher if possible and/or teaching assistant otherwise. 
7. Key aim. Enable access to the main lesson.1 

 
This definition of pre-teaching captures the core components of the practice in the logic model, validated by the experts 
who supported BIT during the scoping phase, Dr Kirstin Mulholland and Lisa Heatherington (see Figure 1 for the full logic 
model). Adopting this pre-teaching practice was deemed acceptable and feasible by the teachers and experts that we 

 
1 This is essential as it distinguishes pre-teaching from other forms of targeted support, including remediation and other forms of 
responsive support programmes. 
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consulted throughout the scoping phase and Teacher Guide pilot. Specifically, we assessed teachers’ views about the 
acceptability and feasibility of implementation of the practice during a co-design workshop during the scoping phase, and 
during the feedback and debrief workshop at the end of the pilot. Dr Kirstin Mulholland, Lisa Heatherington, and the Study 
Advisory Board member Claire Williams also validated this stance. The choice of a duration of one term was motivated by 
the trade-off between having a long enough period to observe a change in pupils’ outcomes, while enabling the group of 
pupils initially identified as needing additional support to remain fixed, since pre-teaching is designed to be adaptive and 
responsive to pupils’ needs at a specific point in time. An additional consideration was the time over which teachers would 
be able and willing to comply with the requirement to deliver the sessions twice a week or more, to a fixed group of pupils. 
 
Each core component has a clear impact-maximising justification, building on existing evidence showing that frequent 
programme over sustained periods of time are more effective than ad hoc support (Kroesbergen and Van Luit, 2003; Slavin 
et al., 2017), that having a small, fixed group of pupils is important to monitor pupil progress and tailor instruction effectively 
(Vaughn et al., 2003, Wanzek and Vaughn, 2007), and that teacher-led programmes tend to yield better outcomes due to 
their familiarity with the pupils allowing them to tailor the support (Slavin et al., 2017, Wanzek and Vaughn, 2007). In 
addition, we designed these core components so as to give teachers sufficient flexibility in what they pre-teach and in how 
they go about it, which teachers and maths leads said was important in the scoping phase. This aimed to help ensure that 
teachers could meet the specific needs of their pupils and operate within their practical constraints while delivering the pre-
teaching sessions as intended. 
 
We identified other, non-core practice components in the scoping phase and during the development of the logic model as 
likely to boost the impact of the pre-teaching. We did not require teachers to commit to implementing these. Instead, we 
highlighted them in the guidance and allowed teachers to adapt their practice based on their constraints and pupils’ needs. 
The impact-boosting elements are: 
 

1. Scheduling. As close as possible to the main lesson (for instance, the morning of or the day before). 
2. Strategies and activities for pre-teaching. Given as examples in the guidance. 
3. Strategies to make ‘active links’ between pre-teaching and main lesson. Given as examples in the guidance. 

 
Table 4 below summarises the above and provides a detailed description of the choice. 
 
Table 4: Choice description 

Name Pre-teaching 
Comparison 

(no pre-teaching business as 
usual) 

Why (Rationale) 

Targeted additional support focusing on upcoming lesson or 
lesson unit content has the potential to improve pupils’ 
mathematical reasoning skills and confidence 

No targeted additional support 
before the main maths lesson, but 
all other pre-existing support 
during and outside of lesson time 
should take place as usual 

Who (Recipients) 

Six pupils in each Year 1 and Year 2 class in participating 
schools, who have been identified by teachers as having the 
potential to benefit from additional targeted support in 
maths prior to the main lesson, and were randomly assigned 
to the pre-teaching group 

Six pupils in each Year 1 and Year 2 
class in participating schools, who 
have been identified by teachers as 
having the potential to benefit from 
additional targeted support in 
maths prior to the main lesson, 
and were randomly assigned to the 
comparison group 

What (Materials) 

A guidance document explaining the basic requirements 
that teachers must follow, and including examples of 
strategies and activities that they could use 
 
No restriction on the content or structure of the pre-teaching 
sessions. Teachers are left free to adapt the content and 
structure depending on their lesson plans and pupils’ 
specific needs 
 

None other than the instruction not 
to pre-teach during the trial period 
 
All other pre-existing support 
during and outside of lesson time 
should take place as usual 
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All other pre-existing support during and outside of lesson 
time should take place as usual 

What (Procedures) 
Pre-teaching sessions in maths (in a pre-teaching group of 
six pupils), focusing on upcoming lesson or lesson unit 
content 

No restriction other than no pre-
teaching 

Who (Practitioners) 
The sessions should ideally be delivered by the teacher, but 
can be delivered by a teaching assistant if needed 

Not applicable 

How (Delivery guide) 
Teachers received a Teacher Guide to support them to plan 
and deliver the pre-teaching sessions (see Appendix C for 
details) 

 

Where (Location) In schools Not applicable 

When and how much 
(Dosage) 

10–15-minute pre-teaching sessions, at least twice a week, 
for one term (September to December 2024) 

No restriction other than no pre-
teaching, for one term (September 
to December 2024) 

Tailoring (Adaptation) 
Teachers are encouraged to adapt the content and structure 
of the pre-teaching sessions to: i) their lesson plans; and ii) 
pupils’ specific needs 

Not applicable 

Logic model and narrative 

Figure 1 below presents the logic model for the choice that was evaluated. The logic model was developed iteratively. We 
produced a first draft during an internal workshop involving only the BIT researchers on the project during the scoping phase. 
We then developed the accompanying narrative and shared it along with the draft logic model with Dr Kirstin Mulholland 
and Lisa Heatherington. We gathered their feedback and input during a one-hour online session, following which we refined 
the model. We also sought and incorporated the EEF’s feedback on the model. The rest of this section describes the key 
components of the model in more detail. 
 
Inputs 
Teacher Guide 
Each participating teacher was provided with a ‘Teacher Guide’ to support their implementation of the practice (see 
Appendix C for the full Guide). The guide introduced the study’s objectives and gave participating teachers ideas and 
practical tools to support them to plan and deliver the pre-teaching sessions with confidence for one term. The guide 
included: 
 

1. A planning and delivery checklist. 
2. Key tips and guidance. 
3. A list of do’s and don’ts for planning and delivery. 
4. Illustrated examples of session structure and activities. 
5. A worked example. 
6. Frequently asked questions (FAQs). 
7. A list of freely available resources. 

 
We expected engagement with the guidance to vary by individual teachers depending on a range of factors, including general 
teaching experience, experience with pre-teaching, knowledge of pre-teaching strategies, and experience of delivering 
small group targeted support. Some teachers may have relied more on the guidance if they did not feel as confident 
delivering pre-teaching independently. We also encourage teachers to exercise their professional judgement in the 
structure and delivery of the sessions. A first version of the guide was tested with six teachers in January 2024. We collected 
their feedback throughout and at the end of the implementation period via surveys and a debrief workshop. This led to 
iterations and improvements for the version of the guide used during the trial. 
 
School-level planning 
Participating schools and teachers were asked to conduct some planning activities as part of the project. This senior-level 
logistical support was identified as a key enabler of successful implementation in the scoping phase and Teacher Guide 
pilot. This included timetabling the sessions at least twice a week, ideally delivered by the class teacher but delivered by 
another teacher or a teaching assistant if necessary, ensuring cover for the rest of the class during this time. Schools were 
also asked to find a space suitable for delivering the sessions. We expected Year 1 and Year 2 teachers to collaborate with 
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their senior leadership team (SLT) to ensure delivery was feasible. We anticipated that this may have varying effects on 
delivery of the pre-teaching in individual schools, based on different interrelated factors such as school size, class sizes, 
senior buy-in for the Teacher Choice, and availability of resources. To support this, we required that an SLT member sign the 
Memorandum of Understanding (MoU) when a school signed up for the project. We also assigned a ‘project lead’ for each 
school, who was often also an SLT member and could also be a teacher delivering the pre-teaching themselves, and was in 
charge of coordinating implementation and supporting teachers throughout the trial.  
 
As is detailed in the ‘Methods’ section, each participating class teacher identified 12 pupils in their class as eligible to 
receive the pre-teaching, and if these children’s parents/caregivers did not withdraw them from the study, these pupils were 
randomised into a pre-teaching group (of six pupils) and a comparison group (of six pupils). We provided no strict guidance 
on pupil ‘eligibility’ for teachers, other than suggesting that the 12 pupils put forward in each participating class were ‘likely 
to benefit from pre-teaching in maths’, and leaving it up to teachers to apply this to their own pupils. 
 
Activities 
The main activity of the One Step Ahead Teacher Choice involved delivering two or more pre-teaching sessions per week in 
Key Stage 1 maths for one term (September to December 2024). The core components of the practice are defined as follows: 
 

1. Around 10–15-minute pre-teaching sessions. 
2. Delivered before the main lesson. 
3. To a fixed group of pupils (six pupils). 
4. Two or more times a week. 
5. Delivered by a teacher, teaching assistant, or a combination of both. 
6. Focusing on upcoming lesson content. 

 
These core components identified in the logic model were fixed. Teachers were asked to comply with them in order to ensure 
a minimum level of fidelity to the model of pre-teaching, which we believed could have the biggest positive impact on pupils. 
We refer to those as ‘key compliance’ factors in the logic model. 
 
By contrast, the structure and content of the pre-teaching sessions was not prescriptive, teachers were largely free to 
structure, plan, and deliver the sessions as they wanted. This flexibility was deemed necessary to account for the fact that 
teachers would be teaching different topics in a different order during the implementation period. Scoping stage findings 
showed that being prescriptive about this would have reduced acceptability and compliance with the practice. The guidance 
provided to teachers suggested that the structure and content of the lessons should be driven by upcoming lesson content 
(although not necessarily limited to the immediate upcoming lesson), and pupils’ specific needs, which may evolve over 
time. This is in line with findings from the scoping, existing research on targeted support, and the recommendations of our 
expert advisors to maximise the likelihood of impact. 
 
With input from our expert advisors during the guidance development and feedback from teachers during the pilot, we 
provided a non-exhaustive and illustrated list of key example strategies and activities that teachers can use in the Teacher 
Guide, including: 

● interactive games; 

● the use of virtual representations and manipulatives; 

● addressing misconceptions; 

● storytelling; 

● prediction and discussion; 

● scaffolding; 

● planning and teaching; 

● making comparisons; and 

● boosting mathematical literacy. 
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Figure 1: Pre-teaching logic model 
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The guidance encouraged teachers to pick and choose activities and strategies from the list of examples. We acknowledge 
that the extent to which teachers engaged with these likely depends on various factors, including their experience and/or 
knowledge of pre-teaching and small group instruction more broadly. We aimed to investigate this in the IPE where we asked 
teachers about their use of the Teacher Guide and views on this. 
 
Mediators 
We define mediators as the mechanisms or causal links through which the pre-teaching activity is expected to produce the 
desired outcomes. By contrast, moderators are the factors (such as pupil, teacher, or school characteristics) that influence 
the strength or direction of the relationship between pre-teaching and the outcomes. As there was some uncertainty at the 
time of drafting the Teacher Guide over how reliably teachers would be able to deliver or mobilise each of the mediators 
outlined in the logic model, we adopted a maximalist approach (including all key plausible mediators in the logic model), 
while recognising that some may be more influential than others. We grouped the mediators into sub-categories, depending 
on the proximal outcomes to which they are most directly linked (maths anxiety and self-efficacy during the lesson, and 
understanding of lesson content). However, we believe many of these mediators are contingent upon each other, and as a 
result may feed into more than one outcome. This interdependence of mediators means that the RCT is not designed to 
statistically isolate the effect of any single mechanism. Instead, the IPE was specifically designed to explore and triangulate 
these contingent causal links qualitatively, observing which mechanisms were most activated and how they interplayed to 
influence perceived outcomes. 
 
Mediators related to maths anxiety and self-efficacy 
 

1. Improved use of self-regulation strategies to better plan, monitor, and evaluate own learning. 
2. Increased resilience and coping strategies. 
3. Improved use of learning strategies. 

 
Pre-teaching has the potential to reduce pupils’ feelings of anxiety related to maths and improve their self-efficacy by 
improving their capacity to effectively deal with challenges, stress, and adversity in the learning environment. Pre-teaching 
can also contribute to equipping pupils with specific methods to manage stress and adversity (e.g. through seeking help 
from teachers or peers and developing problem-solving skills and improved emotional regulation). In addition, pre-teaching 
can help pupils gain a better understanding of and ability to use a range of learning strategies, namely, techniques to 
acquire, process, and retain information more effectively. 
 
These mediators may be contingent on teachers employing self-regulation strategies as an activity in the sessions. 
However, should teachers implement this kind of strategy in delivering pre-teaching sessions, evidence suggests they 
develop confidence in their ability to engage with mathematical concepts (De Corte et al., 2011). Should they get ‘stuck’ or 
struggle with content or concepts, they learn strategies and coping mechanisms to help them deal with this in the main 
lesson itself. Furthermore, the success of the mediators may also be influenced by the pedagogy of the main lesson itself. 
If the main lesson actively reinforces or provides opportunities to apply pre-taught strategies, the impact on confidence and 
coping mechanisms is likely magnified. Relatedly, it is worth noting that if a school’s or teacher’s approach to maths lessons 
is already highly differentiated (i.e. different groups doing different tasks based on ability), the introduction of pre-teaching 
sessions may not have as much impact on recipient pupils as it might do otherwise. 
 
In addition, we identified some mediators related to how pre-teaching can affect what happens during the main maths 
lesson: 
 

● active connections/bridge-building between pre-teach and lesson content; 

● increased engagement in the main lesson; and 

● classroom attitudes towards participating pupils change. 
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Our expert advisors suggested—based on their experience with pre-teaching and their expertise—that teachers building 
‘active links’ between the pre-teaching and the main lesson helps reduce maths-related anxiety among pupils. This refers 
to the practice of teachers purposefully building links between the pre-teach and the subsequent lesson(s). This can be 
done in a number of ways, for example, by reminding pupils about the content and activities already covered in the pre-
teaching session, or by highlighting achievements or progress that pupils made during the pre-teach, in the main lesson. 
The idea is to bridge the gap between the pre-teaching and the main lesson. 
 
This reinforces the message to the pupils that they ‘can do’ maths. It may also shift the attitudes of other pupils in the class 
as to who is ‘good’ or ‘bad’ at maths, thereby reinforcing the confidence of pupils in the pre-teaching group. Participation in 
the pre-teaching sessions can also give them more confidence to participate in class discussions in the main lesson, as 
they have had a ‘preview’ of concepts or vocabulary that may come up ahead of time, and therefore, will feel less worried 
about giving the wrong answers. We anticipated that this confidence building would have the effect of reducing anxiety 
related to maths, especially when being exposed to the pre-teaching repeatedly and regularly over the course of one term. 
 
Mediators related to understanding lesson content 
 

1. Improved retention of topic knowledge. 
2. Mastery of basic vocabulary and concepts key to the lesson. 

 
The assumption underpinning these two mediators was that by introducing key concepts and vocabulary ahead of the 
lesson, pupils will have more chances to understand them and would not get stuck as easily in the main lesson. By getting 
access to this content in small groups ahead of time, pupils would have more time to discuss uncertainties and unpick 
misconceptions with the teacher before they arise in the main lesson. Overall, we hypothesised that regular pre-teaching 
would enable an improved understanding and retention of lesson content over time, through a better grasp of mathematical 
language and concepts, enabling better problem-solving and more effective communication. 
 
Outcomes 
We identified three proximal outcomes for pupils. They are the observable positive changes that we expected pupils to 
experience in the main lesson. Due to either difficulty in finding or using a suitable measure for Key Stage 1 pupils, and/or 
due to the need to minimise the assessment burden on both pupils and school staff, we did not directly measure these 
outcomes in the impact evaluation. 
 

1. Improved self-efficacy in maths during the main lesson: Self-efficacy is an individual’s belief in their ability to 
perform a task, and to achieve the desired outcome by doing so (Bandura, 1997). 

a. Rationale. Having covered some of the upcoming content or practiced some skills in the pre-teaching 
session, pupils would be more likely to believe in their mathematical ability to do what is required of 
them and to get the correct answers. Early exposure to concepts and tailored support helps build pupils’ 
confidence. 

2. Reduced maths anxiety during the main lesson:  

a. Rationale. As they would have had a preview of the main lesson’s content, pupils would experience less 
anxiety linked with uncertainty over the upcoming maths lesson. This increased familiarity and comfort 
can contribute to a more positive learning experience and decrease feelings of stress. 

3. Improved understanding of lesson content:  

a. Rationale. Pre-teaching can help pupils unlock a better understanding of the mathematical 
concepts and language covered in the upcoming main lesson. Repeated exposure to pre-teaching should 
enable pupils to have a better grasp of mathematical concepts and language. A stronger grasp of these 
concepts enables pupils to develop their problem-solving skills and make connections between different 
concepts and areas of maths. We hypothesised that improved mastery of mathematical language 
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through pre-teaching would help pupils to understand problems and instructions, and to articulate their 
thinking. 

These proximal outcomes are directly related to the distal outcomes, which we expected to accrue over the longer run. 
These are the outcomes, which we sought to measure in the impact evaluation. 
 

1. Improved mathematical reasoning skills: 

a. Rationale. In the long run, sustained improved understanding of lesson content contributes to improving 
pupils’ reasoning skills, via the mediators outlined above. Mathematical reasoning skills are defined as 
the foundational abilities that lay the foundation for pupils’ mathematical learning. It includes the ability 
to compare quantities and sizes, use logical thinking to explain ideas, understand spatial relationships, 
recognise patterns, and grasp fundamental numerical concepts. These skills start to develop before 
pupils start to learn arithmetic in school (Nunes et al., 2015). 

2. General reduced anxiety related to maths: 

a. Rationale 1. We hypothesised that by improving pupils’ confidence in their own mathematical abilities, 
prolonged additional support in the form of pre-teaching would help reduce the general anxiety that 
pupils experience in relation to maths learning. 

b. Rationale 2. By helping them believe that they ‘can do’ maths, pupils would feel more comfortable 
engaging and participating in maths lessons more generally, over the course of their education. This 
increased sense of competence in turn creates a more positive learning experience. 

Some evidence suggests a positive relationship between improved self-efficacy and reduced anxiety and mathematical 
abilities (Hembree, 1990). However, the direction and strength of a causal relationship has been subject to debate, and 
recent research highlights the complex interactions between psychological factors and mathematical achievement 
(Krinzinger et al., 2009). For this reason, we did not specify a causal relationship between the two distal outcomes. 
 
A potential negative unintended consequence of the trial was that pupils who were selected for the pre-teaching are to some 
extent stigmatised by their peers. This could have had a detrimental effect on their well-being, as well as their confidence 
and attainment in maths. We note this as a potential backfire effect in the logic model. We discussed this issue with Dr 
Kirstin Mulholland and Lisa Heatherington, as well as some Study Advisory Board members and teachers engaged during 
the scoping phase, which led us to consider this risk as low. Key Stage 1 pupils are regularly taken out of class and split into 
groups during the course of the day/week to be provided with additional support, or due to resources and scheduling in the 
school. It is therefore, unlikely that for pupils this age, getting some additional support within regular school hours would be 
a source of stigma. 
 
To mitigate this risk, the Teacher Guide encouraged teachers to come up with a fun name for the pre-teaching group (e.g. 
‘Sneaky Peaks’) and to build connections between the pre-teaching session and the main lesson in a way that highlights 
pupils’ achievements. 
 
Issues arising 
It is important at this stage to note a number of issues arose during the implementation of the evaluation, which may have 
impacted the trial’s internal validity and the generalisability of the findings. These issues relate primarily to implementation, 
and data collection. 
 
Baseline assessment and choice implementation 
A key challenge emerged early in the implementation phase related to teacher workload and school capacity. The baseline 
assessment period was initially set for the first three weeks of the Autumn Term but proved challenging for some schools to 
complete within this time frame due to high workloads and the time required for one to one test administration for younger 
pupils. Further detail on this challenge is presented in the ‘Trial design’ and ‘Subgroup analyses’ sections in the ‘Methods’ 
section below. 

https://docs.google.com/document/d/1yinQLb1hUDFyVvZUIGgoPIWyUQKN7qkV/edit
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Additionally, several other implementation factors may have affected the choice’s impact. Teacher surveys revealed 
significant challenges with timetabling and staff availability, cited by 72% and 56% of respondents, respectively. This 
sometimes resulted in sessions being shorter than the recommended 10–15 minutes and may have affected delivery 
consistency. The pupil selection process also proved difficult, with selection criteria that sometimes led to mixed-ability 
groups that may not have been as targeted as intended. Some teachers felt the trial’s requirement to nominate 12 pupils 
per class was too high, as they did not have that many pupils who genuinely needed the support. Consequently, after 
random allocation, the six-pupil pre-teaching groups sometimes included pupils who teachers would not have typically 
selected for this type of targeted approach, in the absence of a trial. Further detail is provided in the IPE findings, which 
argue that this was a moderating factor, making sessions difficult to tailor and potentially diluting their impact. Qualitative 
feedback also indicated some teachers deviated from the intended ‘forward-looking’ focus of the sessions by incorporating 
‘catch-up’ elements, which was a clear deviation from the guidance provided and the idea of pre-teaching. 
 
Data collection and measurement 
To maintain consistency in measurement of our primary outcome (mathematical reasoning skills), the Quantitative 
Reasoning Test (QRT), was administered by teachers for both year groups. We worked with the assessment’s developer, Dr 
Terezinha Nunes, and the Reasoning First team to tailor the assessment to the trial’s aims. Dr Terezinha Nunes 
recommended administering the test in a one to one format for Year 1 pupils, and in a whole-group format for Year 2 pupils. 
The one to one tests were designed to take approximately 30 minutes to complete per pupil. In contrast, for Year 2 
assessments, 45 to 60 minutes was expected to be sufficient time for the assessment delivery to the whole group (12 pupils 
per class). However, teacher-administered outcome tests presented another challenge. Around 65% of endline survey 
respondents found test administration difficult, citing it as time-consuming, particularly the one to one assessments for 
Year 1 pupils. This contributed to delays in data submission. Additionally, teachers raised concerns that the primary 
outcome measure, the QRT, was too difficult and not sufficiently aligned with their curriculum. A total of 423 pupils (16.2%) 
were excluded from the primary analysis due to withdrawals or missing test results, a slightly higher rate than the originally 
assumed 14%. 
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Evaluation objectives 

Impact evaluation (IE) design 

Research questions 
The overarching research question we seek to address is: Is small group, targeted pre-teaching effective in improving pupil 
mathematical reasoning skills, above and beyond business as usual targeted support in Key Stage 1? This research question 
reflects the fact that we are not restricting the other forms of support that pupils who are assigned to the pre-teaching group 
receive, both outside of and during the main lesson. In other words, we are not asking teachers to change their practices 
other than to incorporate the pre-teaching for the treatment group. 
 
As per the evaluation’s published study plan (Bellier et al., 2024), the primary research question of the impact evaluation 
is the following: 
 

1. Was there a difference in pupils’ mathematical reasoning skills at the end of the Autumn Term (as measured by 
the QRT) between pupils who were allocated to receive the pre-teaching, and pupils in the comparison group? 

 
Additionally, the impact evaluation aimed to address the following secondary research questions: 
 

2. Was there a significant difference in pupils’ anxiety related to maths at the end of the Autumn Term (as 
measured by their score on the Children’s Mathematics Anxiety Scale UK [CMAS-UK]), between pupils who were 
allocated to receive the pre-teaching and pupils in the comparison group? 

3. Are there heterogeneous effects by free school meals (FSM) status? By baseline attainment (for pupils’ 
mathematical reasoning skills only)? 

 
As pupils’ anxiety related to maths was not measured at baseline, we only tested for heterogeneous effects using baseline 
mathematical reasoning skills. 
 
Implementation and Process Evaluation (IPE) 
The IPE addressed the following research questions: 
 

1. How are pre-teaching sessions implemented by teachers, and what variations exist? (fidelity)2  
1.1. What did the pre-teaching sessions look like, when were they delivered, and for how long? To what 

extent did teachers stick to the core components? (adherence) 
1.2 How much pre-teaching did pupils in the pre-teaching group receive? (dosage) 
1.3 How well was pre-teaching delivered? (quality) 
1.4 What adaptations were made and why? (adaptations) 

2. How does pre-teaching differ from schools’ usual practice of providing targeted support for Key Stage 1 maths? 
(choice differentiation) 

2.1 What business as usual support did pupils in the pre-teaching and comparison group receive?  
2.2 To what extent did schools comply with the core restriction to not provide support before the lesson to 

pupils in the comparison group? In cases where schools did not comply, what were the drivers of non-
compliance? 

3. What factors influence the implementation of pre-teaching, and in what ways? (moderators)  
3.1 What characteristics of the school environment influence implementation, and in what ways? 
3.2 What teacher characteristics influence implementation, and in what ways? 
3.3 What pupil characteristics influence implementation, and in what ways? 

 
2 Fidelity has five core components (Carroll et al., 2007): adherence, exposure, or dosage; quality of delivery; participant responsiveness; 
and programme differentiation. 

https://d2tic4wvo1iusb.cloudfront.net/production/documents/projects/OSA_Study_Plan_BIT_Dec_2024.pdf?v=1754982773
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3.4 What characteristics of the pre-teaching guidance influence implementation, and in what ways? Which 
implementation requirements (if any) would teachers change if they adopted pre-teaching outside of 
the trial? 

4. What are the perceived outcomes of pre-teaching for pupils, including unintended outcomes? (perceived impact) 
4.1 What are the perceived outcomes of pre-teaching for pupils according to teachers? 
4.2 How did pupils feel the support they received prior to the main lesson affected them and why? 

(participant responsiveness) 
5. What factors influence observed outcomes, and in what ways? (moderators) 

5.1 What school environment characteristics influence outcomes, and in what ways?  
5.2 What teacher characteristics influence outcomes, and in what ways? 
5.3 What type of pupils do teachers select for pre-teaching? What pupil characteristics influence 

outcomes, and in what ways? 
5.4 What characteristics of the pre-teaching guidance influence outcomes, and in what ways? 

6. What are the causal links underpinning observed outcomes? (mediators) 
6.1 How do these work, particularly for pupils from disadvantaged backgrounds and those with lower 

attainment (at baseline)?  
7. How well do teachers understand and comply with the outcome test administration guidelines? 

Ethics and trial registration 

Trial registration 
The trial was registered on Open Science Framework (OSF). It was registered by the BIT Evaluation Manager on 28 August 
2024. The evaluation manager will be responsible for updating the registry with the trial results after the report is published 
in 2026. The trial registry DOI is: https://doi.org/10.17605/OSF.IO/UW7JB. 
 
Ethical approval 
Ethical approval was granted by BIT’s internal ethics review committee on 08 January 2024. The review was conducted by a 
non-project member of staff, who blind assessed the research plan and data collection materials to ensure the project has 
considered all the potential risks and has appropriate procedures in place to mitigate these. In this case, the Ethical Review 
was conducted by Cameron Knott, Senior Adviser at BIT. 
 
Following BIT’s ethical framework, the project was assigned a medium risk level. This was due to the following key 
considerations: 
 

● Low risk. In terms of research methods, legal exposure, and known unknowns—we used standard research 
methods, the legal framework in which we are operating is clear, and we had worked on similar projects 
before. 

● Medium risk. In terms of participants (pupils in a school setting) and subject matter (while educational 
programmes may be somewhat politically contentious, this Teacher Choice does not constitute a radical 
change with respect to schools’ usual practices). 

● High risk. In terms of nature of data being collected (individual-level pupil data routinely collected from 
schools). 

Obtaining agreement to participate in the trial 
We obtained agreement from schools to participate in the trial through a phased recruitment process. This included the 
following steps: 
 

● Schools that expressed interest in the trial were sent an information sheet detailing the choice’s objectives, 
implementation, and evaluation. 

https://osf.io/registries?view_only=
https://doi.org/10.17605/OSF.IO/UW7JB
https://docs.google.com/document/d/14WCk40d8TGMX4SYo-LMpHxYhoN57Dbfn/edit
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● This was followed up by a one to one call with the main school contact (usually the maths lead) during which 
we walked them through the requirements of the trial and eligibility criteria. We also explained to schools 
the data they would be expected to share with BIT and for what purpose. 

● Schools who wished to take part were required to sign an MoU, which lays out each party’s role and 
responsibilities to ensure the project’s success. We required that the MoU was signed by a member of the 
school’s SLT. 

Schools participating in the trial also received an information sheet and withdrawal form to be shared with parents/carers 
of the pupils selected by teachers for the pre-teaching. These sheets were sent only to the parents/carers of the 12 pupils 
in each participating class identified by teachers as eligible for the pre-teaching. Any parents/carers who did not want their 
children’s data being shared with BIT as part of the evaluation were able to withdraw their child by completing a withdrawal 
form and returning it to the teacher, who was asked to inform BIT (and not share their data with us). They were shared by the 
schools/teachers, not by BIT. The form presented information about the project and informed parents that if their child was 
to take part, they: i) would have to complete three short assessments (two at endline and one at baseline); and ii) may 
partake in a group interview with other pupils and the teacher present. The information sheets and withdrawal form (see 
Appendix D) contained a link to the privacy notice for the project, which can be found here. We did not provide parents with 
the option to withdraw their child from pre-teaching (as by definition of this ‘Teacher Choice’, this is a teaching practice that 
falls under teachers and schools’ discretion, and which parents would not typically be asked for their approval or be 
informed of). 
 
If parents/caregivers did not opt out by returning the form, their child was included in the initial sample for the study, with 
schools sharing their data with an expectation that they would sit the baseline assessment. If parents/carers wished to opt 
out of their child’s data being shared as part of the evaluation, they were asked to return the slip to teachers, who could then 
inform BIT (and not share that child’s data). 
 
If a parent/carer returned the form for their child (i.e. seeking withdrawal) early within the initial window (i.e. ten or more 
days before the end of the Summer Term), we asked teachers to identify another pupil to replace them and share the 
information sheet with their parent/carer in order to maximise sample size. In this case, withdrawal meant withdrawal from 
the trial. If any parent/carer returned the form after this window and/or after randomisation, we were unable to perform any 
‘backfilling’, and withdrawals were counted toward attrition. 

Data protection 

All data has been processed in accordance with the General Data Protection Regulation (GDPR) (GDPR, 2016) and Data 
Protection Act 2018. 

Data security 

BIT has robust approaches to protecting personal data that comply with the Data Protection Act 2018 and GDPR (GDPR, 
2016). We conduct all projects with a privacy by design approach to protect and maintain the privacy and security of 
research participants’ data. All staff are trained on GDPR compliance and BIT’s data protection policies. BIT is registered 
with the UK Information Commissioner’s Office (ICO) under the terms of the Data Protection Act 2018 and has a full-time 
data protection officer. BIT has obtained Cyber Essentials Plus certification and International Organisation for 
Standardisation (ISO) 27001 certification (the international standard for information security). BIT takes steps to protect 
participants’ personal information and prevent unauthorised access, alteration, loss, or disclosure. We train those with 
access to personal data, provide access only on a need-to-know basis, and remove access when it’s no longer needed. 
Devices are encrypted, confidential data is kept securely, and confidential hard copy data (including special category data) 
is kept in locked rooms or cabinets. We put in place procedures to deal with any suspected personal data breach, which 
included notifying staff and parents and any applicable regulator of a breach where we are legally required to do so. Note 
that at the time of writing no such data breach has occurred. 
 
 
 

https://www.bi.team/research-project-privacy-notice-for-school-staff-and-parents/
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Data rights 
Separate from the process for withdrawing a child from the evaluation (which is described above under the section on 
‘Obtaining agreement to participate in the trial’, and which involves the deletion of all personally identifiable data associated 
with the pupil from BIT datasets), parents/carers could exercise a pupil’s remaining data rights by contacting BIT’s data 
protection officer via email at: dpo@bi.team. It should be noted that the extent to which these rights apply to research may 
vary and may be restricted in some circumstances. Typically, there is no fee required to access personal data or exercise 
rights, but a reasonable fee may be charged if the request is unfounded, excessive, or repetitive. If the request is deemed 
as such, BIT may refuse to comply with the request. BIT may request specific information to confirm the identity of the 
requestor and ensure that the personal data is not disclosed to an unauthorised party. In some cases, additional 
information may be requested to expedite the response. 
 
BIT aims to respond to legitimate requests within a month, but if the request is complex or multiple requests have been 
made, it may take longer. In such a scenario, the requestor will be notified and updated on the status. It should also be 
noted that BIT can only comply with requests to exercise rights for personal information that directly identifies the requestor. 
If the information is pseudonymised or has been irreversibly anonymised and is part of the research data set, BIT will not be 
able to comply with the request. 

Data collected 

The following data was collected from research participants to complete the trial. 
 
Pupil data 
We collected personal data from pupils involved in the research including: 

● full name; 

● Unique Pupil Number (UPN); 

● date of birth; 

● gender; 

● FSM-eligibility status; 

● whether the pupil speaks English as an Additional Language (EAL); 

● year group; 

● class name (if more than one per year group); 

● observation fieldwork notes;* 

● school name and Unique Reference Number (URN); 

● results from a short assessment at the start and end of the trial (QRT); 

● results from a short questionnaire about maths anxiety at the end of the trial (CMAS-UK); 

● focus group discussion data—qualitative data gathered in focus groups on experiences of the pre-teaching 
sessions;** and 

● observation fieldwork notes.** 

**This data was only ever collected for pupils in schools who agreed to take part in case studies and observations, and was 
therefore, not collected for every pupil involved in the One Step Ahead project. Parents/carers were informed if their child’s 
school and/or the pupil themselves was selected for focus groups and observations, which were voluntary opt-in activities 
for schools. 
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Teacher data 
We collected personal data from teachers in participating Key Stage 1 and Key Stage 2 classes, including: 

● first name; 

● last name; 

● work email address; 

● work telephone number; 

● job title; 

● number of years’ teaching experience; 

● specialism (if any); 

● usual practice of providing targeted or additional out-of-class support for Key Stage 1 Maths; 

● class size; 

● attitudes and views about the pre-teaching approach and the trial; and 

● attitudes and views about the guidance materials for the trial. 

BIT shared participants’ data (as required only) with the following organisations: 

● Secure & Confidential Documents Ltd. An independent provider contracted to print the blank QRT and 
CMAS-UK assessments and distribute them to schools. They only received the personal data required to 
print and disseminate the test papers to schools. 

● The Reasoning First Team at Oxford University. An independent provider contracted to mark the QRT 
assessments at baseline and endline. They only received fully pseudonymised pupil data. 

● Qa Research. An independent provider contracted to mark the CMAS-UK assessments at the endline. They 
only received fully pseudonymised pupil data. 

● At the end of the evaluation, the pupil data will be shared with the EEF and FFT Education (the EEF’s data 
processor for their archive). All the EEF trial data is stored in the EEF data archive, held within the Office for 
National Statistics (ONS) Secure Research Service (SRS). The archive does not contain direct identifiers like 
pupil name, contact details, and date of birth, but does hold a Pupil Matching Reference (PMR). The PMR is 
used for further matching to the National Pupil Database (NPD) and other administrative datasets that may 
be required as part of subsequent research. We will not use pupil names or school names in any report 
arising from the research. For information on how the EEF will use and protect participants’ data, please see 
their data protection statement regarding the EEF evaluations. 

Data processing roles 

Data processing roles during the evaluation up to the point of data being deleted from all locations by the evaluator and/or 
delivery team: 
 

● BIT. Independent data controller for all data collected as part of the evaluation. 

● Participating schools. Controllers for their pupils’ data. 

● Secure & Confidential Documents Ltd. Sub-processor. 

● The Reasoning First Team at Oxford University. Sub-processor. 
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● Qa Research. Sub-processor. 

The EEF becomes a data controller for the datasets archived after the trial, once internal quality checks have been 
successfully completed by the archive manager. 

Legal basis for processing data  

For all information collected, BIT is relying on the lawful basis of Legitimate Interest. 
 
BIT’s lawful basis for processing personal data is based on legitimate interests according to Article 6 (1) (f) of the GDPR 
(2016). The processing is necessary for conducting an evaluation of the One Step Ahead Teacher Choice commissioned by 
the EEF, which aligns with BIT’s business aims of delivering social impact through research and evaluation. 
 
The processing of personal data from pupils, school staff, and parents is required to understand the effects of the 
programme, as well as to arrange observations and interviews. The processing of interview/focus group data cannot be 
made anonymous due to unavoidable information that may be revealed during the interviews. 
 
The processing of pupil demographic data, participation data, and outcome data is necessary to ensure correct 
assessments and to match data for analysis. Anonymous data cannot be used for this purpose. 
 
Data retention 
We only retain staff and pupil personal data for as long as necessary to fulfil the purposes we collected it for. The 
approximate date of deletion for staff and pupil personal data is 30 June 2026 (within six months of the final report for the 
One Step Ahead project being published). 

Project team 

School recruitment and data collection was performed by the following BIT staff: 
 

● Dr Laure Bokobza, Project Manager (during project set-up and implementation). 

● Niall Daly, School Recruitment Manager. 

● Andrés Cueto, School Recruitment Support and IPE Support. 

● Tess Moseley-Roberts, School Recruitment Support. 

● Lily Margaroli, School Recruitment and IPE Support. 

● Hannah Bellier, School Recruitment Support and Teacher Guide Design. 

● Yini Zheng, Teacher Guide Design. 

● Dr Patrick Taylor, Project Director. 

 
The evaluation was designed and delivered by the following BIT staff: 
 

● Dr Laure Bokobza, Project Manager (during project set-up and implementation). 

● Niall Daly, Project Manager (during project reporting). 

● Emma Forsyth, Qualitative Research Lead. 

● Trisha Harjani, Quantitative Research Lead. 
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● Andrés Cueto, School Recruitment and IPE Support. 

● Lily Margaroli, School Recruitment and IPE Support. 

● Dr Patrick Taylor, Project Director. 

 
The following BIT researchers provided feedback and quality assurance at various points: 
 

● Dr Giulia Tagliaferri. 

● Rosario Romanos. 

 
The following two experts supported BIT to develop the Teacher Guide and to conduct the initial pilot delivery: 
 

● Dr Kirstin Mulholland (see biography above in the section on ‘Teacher Choice approaches’). 

● Lisa Heatherington (see biography above in the section on ‘Teacher Choice approaches’). 
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Methods 

Trial design 

Table 5: Trial design 

Trial design, including number of arms Two-arm randomised controlled trial 

Unit of randomisation Pupil 

Stratification variable (s) 
(if applicable) 

Not applicable 

Primary outcome  

Variable Mathematical reasoning skills 

Measure 
(instrument, scale, source) 

Quantitative Reasoning Test, developed by Nunes et al. (2015) 
 
20 items: sum to a maximum of 23 marks for Year 1 and 21 marks 
for Year 2. Note the outcome is standardised across the sample 

Secondary outcome(s) 

Variable(s) Anxiety related to maths 

Measure(s) 
(instrument, scale, source) 

Children Maths Anxiety Scale, developed by Petronzi et al. (2019) 
 
19 items, overall score 0 to 19 

Baseline for primary outcome 

Variable Mathematical reasoning skills 

Measure 
(instrument, scale, source) 

Quantitative Reasoning Test, developed by Nunes et al. (2015) 
 
20 items, overall score 0 to 20 

Baseline for secondary 
outcome(s) 

Variable Not measured 

Measure 
(instrument, scale, source) 

Not applicable 

 
This trial was a two-arm RCT, with randomisation at the pupil level. An RCT design was chosen as it is considered the most 
robust way to evaluate the impact of pre-teaching on pupil outcomes. The two arms reflect the choice that teachers make 
when it comes to providing targeted support in Key Stage 1 maths, as well as being the appropriate number of arms (vs three 
or more) to conduct an adequately-powered evaluation with the available sample size. The two arms were: 
 

1. Treatment arm. Pupils received regular targeted pre-teaching before the maths lessons, in fixed groups of six 
pupils (per class in participating year group in each school), by the teacher or teaching assistant. Each week, 
pupils received at least two pre-teaching sessions lasting approximately 10–15 minutes, focusing on concepts 
and skills in the upcoming maths lesson(s). Aside from the pre-teaching, treatment arm pupils continued to 
receive the in-class and out-of-class support they would usually receive in maths. 

2. Comparison arm. Business as usual with no pre-teaching, in which the six pupils did not receive any additional 
support in maths before the lesson and otherwise continue to receive the in-class and out-of-class support they 
would usually receive in maths. The core restriction was that comparison group pupils do not receive maths 
support before the main lesson. 
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Each teacher identified 12 pupils in their class as eligible to receive the pre-teaching. This means 12 pupils in each 
participating Year 1 class and 12 pupils in each participating Year 2 class, in each participating school, so that the total 
number of ‘eligible’ pupils per school depended both on the number of form entry in the school and the number of available 
classes that school management agreed to have participate. In the spirit of ‘Teacher Choices’, we provided no strict 
guidance on pupil ‘eligibility’ for teachers, other than suggesting that the 12 pupils put forward in each participating class 
were ‘likely to benefit from pre-teaching in maths’, and leaving it up to teachers to apply this to their own pupils. As we 
required schools to provide a list of pupil names for each participating class before or at the beginning of the school year in 
September 2024, we encouraged teachers where possible to discuss pupil selection with the teacher of the relevant class 
for the previous (i.e. 2023/2024) school year. As is addressed later in the report, this broad, non-prescriptive selection 
method has the potential consequence of mixed-ability groups in some schools, which could dilute the pre-teaching’s 
anticipated impact on outcomes. This factor is partially addressed by pupil-level randomisation to maximise statistical 
power. 
 
We randomly allocated half of each group of 12 pupils to the pre-teaching group, and the other half to the comparison group. 
We chose to randomise at the pupil level as it yields the highest statistical power compared to the assessed alternative 
options of school, teacher, or year-group level randomisation. We estimated the risk of spillovers with pupil-level 
randomisation to be moderate.3 Spillovers in this setting would most likely imply that the outcomes of pupils in the 
comparison group (not receiving the pre-teaching) are indirectly affected by the treatment given to pupils assigned to the 
pre-teaching group. This can be the case if class dynamics change as a result of treatment assignment in a way that affects 
business as usual practices, including for pupils in the comparison group, for example, if teachers change their overall 
pedagogical approach. It could also be a result of teachers providing more support to pupils who were allocated to the 
comparison group to compensate for the fact that they are not receiving the pre-teaching. 
 
We rated this risk as moderate as our scoping research suggests that teachers were unlikely to drastically change their 
practices as a result of being given guidance to implement pre-teaching, and are under such time and resource constraints 
that their ability to provide support beyond business as usual to pupils in the comparison group should generally be limited. 
For spillovers to result in a dilution of the treatment effect, there would need to be a large change in the outcomes of 
comparison group pupils as a result of random assignment, which we did not expect. 
 
In any case, we took the following measures to mitigate the risk of spillovers: 
 

1. Highlighted to teachers (at recruitment and in the guidance) the importance of keeping the groups fixed for the 
duration of the trial. 

2. Emphasised (during school recruitment and in the Teacher Guide) that pupils in the comparison group should 
continue to receive the in-class and out-of-class support they would otherwise typically receive, with the 
exception of pre-teaching, and that pupils in the treatment group should continue to receive the usual in-class 
and out-of-class support they would otherwise typically receive, in addition to the pre-teaching. 

3. Used some of the pulse surveys during the trial to monitor compliance (we expected this to also act as a reminder 
of the implementation requirements for teachers). 

4. Used the endline survey to measure compliance at the teacher level. 
5. Used qualitative research instruments to qualify the extent and consequences of spillover effects for pupils. 

 
Teachers delivered the pre-teaching sessions during the Autumn Term of the school year 2024/2025, with some extension 
into the Spring Term for those schools who began implementing the pre-teaching sessions later than planned due to 
logistical challenges at the start of term. The impact evaluation estimated the effect of this practice on Key Stage 1 pupils’ 
mathematical reasoning skills and anxiety at the end of the Autumn Term. A significant minority of schools (45%) conducted 
their endline assessments for the trial during the Spring Term of the school year 2024/2025, due to delays in beginning the 

 
3 We were unable to adjust the delivery model of pre-teaching to fully ensure against the risk of spillovers/contamination here. The 
alternative would have been a higher level of randomisation, which would have considerably hurt the statistical power. This design 
decision was made following discussions with the EEF and the Study Advisory Board. 
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pre-teaching sessions in the Autumn Term, or for instance, a lack of resources to conduct the endline assessment in the 
period immediately before the festive break. 
 
The 12 eligible pupils in each participating class completed a baseline and the endline assessment of the primary outcome 
measure (QRT), which captured pupils’ mathematical reasoning skills. The same pupils also completed the CMAS-UK at 
endline only, to measure the secondary outcome of pupils’ anxiety related to maths. We choose not to measure pupil 
anxiety at baseline to alleviate the burden on teachers and maximise cost-effectiveness. 
 
The trial can be considered as a multi-site trial, with randomisation of pupils within schools. Given the specific type of trial—
closer to an efficacy trial than an effectiveness trial—and the fact that we did not expect the sample of participating schools 
to be representative of the general population of primary schools in England, we aimed only at making ‘conditional 
inference’ claims. By this, we mean that the findings should be interpreted as being relevant specifically to the schools and 
pupils who participated in this trial (the study’s ‘condition’), somewhat limiting the generalisability of the results to the wider 
population of schools in England. 
 
It is worth noting here that the trial design changed during implementation of the Teacher Choice, in that some schools were 
afforded more time than anticipated to complete delivery of the approach and completion of endline surveys. We initially 
planned for schools to complete the baseline assessments within the first three weeks of the Autumn Term. However, this 
was challenging for some schools due to the time required to administer the assessments and teacher workload being 
particularly high at that point of the school year. We supported schools who were struggling by granting them more time to 
administer the tests in situations where they were unable to meet the initial deadline to administer the baseline tests. This 
extension was discussed with the EEF, and aimed at retaining schools in the trial and ensuring a consistent implementation 
duration (and therefore pupil dosage) across schools. This change was reflected in an updated study protocol published by 
the EEF in December 2024 (Bellier et al., 2024). Schools who started to deliver the pre-teaching sessions after 30 September 
2024, based on our information, were granted an extension. They were asked to deliver the endline assessments at the end 
of January 2025 and to continue to deliver the pre-teaching sessions until they had done so. Overall, a large minority (45%) 
of schools were unable to start delivering the pre-teaching sessions before the end of September 2024. To ensure a 
consistent duration of implementation (and therefore dosage at the pupil level), these schools were granted an extension 
from end-December 2024 to end-January 2025 to administer endline assessments, and to continue to deliver the pre-
teaching sessions until they had done so. We define, in our analysis in the following sections, a participating school as being 
‘on time’ if it had started delivering pre-teaching sessions before end-September 2024, and ‘late’ otherwise. 

Participant selection 

School recruitment and eligibility 
School recruitment took place from January to May 2024, with five additional schools recruited in July 2024 to replace 
schools that had dropped out of the study by that point. Mainstream, state-funded primary schools with at least one-form 
entry were eligible to take part in this trial (i.e. schools could not enrol pupils from classes with a mix of Year 1 and Year 2 
pupils). In multi-form entry schools, as many Year 1 and Year 2 classes as the school could accommodate were permitted 
to take part. We aimed to recruit a minimum of 30% FSM-eligible pupils. During recruitment, our team collected data on the 
proportion of FSM pupils in a given school based on available government data. However, this was not a strict requirement 
for school eligibility. Schools were recruited nationally from all regions in England, with no regional restriction or quotas. As 
part of the recruitment process, eligible schools who expressed interest in the study were invited to take part in a 30-minute 
video call with a member of the BIT school recruitment team, who explained the project’s aims, requirements, and 
incentives (a £300 voucher for each participating school). Following a call with schools, a member of the BIT team sent an 
MoU with the school for a member of its SLT to sign if they wished to enrol the school in the study. 
 
At the end of the school recruitment process, 100 schools had signed an MoU to take part in the trial, with 29 schools 
withdrawing, either before baseline data collection (26 of the 29), or between baseline and endline data collection (three of 

https://d2tic4wvo1iusb.cloudfront.net/production/documents/projects/OSA_Study_Plan_BIT_Dec_2024.pdf?v=1763988189
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the 29). As such, pupils in 75 schools were randomised, while 71 schools participated in the full trial from baseline to endline 
data collection.4 
 
Pupil eligibility and nomination or the trial 
In participating schools, the teachers from each Key Stage 1 year group (Year 1 and Year 2) were asked to nominate 12 pupils 
eligible to receive maths pre-teaching in the Autumn Term of 2024/2025. This means there were 12 pupils per class per 
participating year group (i.e. Year 1 and Year 2). In a single-form entry school, we therefore had a total of 24 pupils 
participating in the trial, combining the treatment and comparison arms. In a two-form entry school, there were 24 (12 + 12) 
in Year 1 and 24 in Year 2, so 48 pupils nominated for participation in the trial in total. 
 
We asked teachers to identify and nominate eligible pupils by the end of June 2024. We sent written guidance to teachers in 
participating schools via email, to remind them that they should seek to select pupils whom they think would benefit most 
from this additional support. This could be pupils who were working below age-related expectations, experience maths 
anxiety, struggle with some key concepts and skills, or have additional learning needs for example. The specific language 
we communicated to teachers was that they should identify and put forward 12 pupils in each participating class who ‘could 
benefit from additional support and more active engagement in maths’. This guidance formed part of the Teacher Guide we 
shared with schools after they signed up for the study, and which we include here in Appendix C. 
 
There were no strict inclusion or exclusion criteria for pupils in the pre-teaching group, and we intentionally left the choice 
to teachers’ discretion, emphasising that ‘they know their pupils best’. Given that the majority of teachers did not teach the 
pupils during the previous (2023/2024) academic year, we invited teachers to discuss pupil nomination with the previous 
year teacher (i.e. the Year 2 teacher nominating incoming Year 2 pupils was invited to discuss pupil nomination with the Year 
1 teacher who had taught the pupils during the previous academic year, and the same for Year 1 teachers with Reception 
teachers for the previous academic year). Findings from the scoping research and Teacher Guide pilot suggest that teachers 
were likely to use a mix of objective criteria (e.g. assessment scores) and subjective ones (e.g. pupil attitudes and behaviour 
during the maths lesson). Specifically, out of the six teachers who took part in the Teacher Guide pilot, they reported using 
a range of criteria for selecting pupils for pre-teaching: previous attainment and age-related expectations were selected to 
the same extent as attitudes towards maths and engagement in the maths lesson. We aimed to probe the factors driving 
teachers’ selection of pupils in the baseline survey of teachers. 
 
Nominated pupils were then included in the trial on an opt-out basis, with schools asked to share a parent/carers 
information and withdrawal form with the parents/carers of nominated pupils (included here in Appendix D). If a nominated 
pupil’s parents/carers did not withdraw them from the study by a stated date (which changed depending on when we asked 
the school to send the form out), the pupil was included in the list of those for whom a baseline assessment was prepared 
(see ‘Baseline and endline surveys’ subsection under ‘Research methods’ section below). Pupils who completed a baseline 
assessment were then randomised into either the treatment (allocated to receive pre-teaching for Key Stage 1 maths) or 
control (business as usual support) conditions. At the end of the pupil enrolment recruitment process, 2,609 pupils had 
completed the baseline QRT assessment and been randomised into one of the two conditions. 
 
Note that pupils could still withdraw their participation from the evaluation at any point, even after completion of a baseline 
survey (and being randomised into the treatment or control conditions). In total, 262 pupils withdrew after having been 
randomised into one of the treatment conditions (i.e. after completion of a baseline survey). Of this 262, 164 were withdrawn 
by their school on a whole class/year basis (i.e. the school stating that a particular class or year group would no longer be 
able to participate in the trial),5 with 98 withdrawn individually by parents/carers at some point over the course of the study. 
 

 
4 One school received its randomisation allocation after it had informed BIT that it had completed administering baseline assessments, 
however, the school then withdrew from the study after receiving its randomisation allocations, without ever having shared the baseline 
data with BIT. We consider this an unusual case to be both ‘randomised’ and ‘withdrawn before baseline data collection’. 
5 These 164 pupils represent 14 classes withdrawn on a ‘whole class/year’ basis across seven schools. 
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Outcome measures 

Baseline measures 
We used the Quantitative Reasoning Test (QRT) to measure pupils’ baseline mathematical reasoning skills. This was the 
sole baseline measure. Please see the subsequent section ‘Primary outcome’ below for more details on the QRT. 
 
Primary outcome 
The primary outcome was pupils’ mathematical reasoning skills. We measured this using the QRT at baseline and endline 
for all pupils nominated as eligible to receive the pre-teaching irrespective of their treatment assignment. We worked with 
the assessment’s developer, Dr Terezinha Nunes, and the Reasoning First team to tailor the assessment to the trial’s aims. 
In order to monitor any reasoning progress, the team curated two versions of the assessment for each year group; a baseline 
test and a more challenging endline test. Each test contained 20 items from a wider pool of items and consisted of four 
subsections covering arithmetic, additive composition, inverse relation, and multiplicative reasoning in simple contexts. 
These four subsections were selected because they represent the foundational cognitive components of mathematical 
reasoning required at Key Stage 1, as identified by the assessment developers. In this scale, each ‘item’ refers to a reasoning 
problem. The items were selected by Dr Terezinha Nunes and her team, for each year group respectively, building from the 
findings of previous studies using the test. The resulting test has five items per scale, with a total of 20 items. The structure 
of the items was the same at baseline and endline, given the relatively short time period in between. The text of the 
corresponding questions, however, was different. Below we reproduce a question that was asked with two versions at 
baseline and endline. The baseline and endline tests were intentionally designed to differ in difficulty. Given the rapid 
developmental progression of Key Stage 1 pupils, a test appropriate for September would potentially result in ceiling effects 
by December/January, which would have masked potential effects. Therefore, the test developers created an endline 
assessment with higher difficulty to accurately capture the full range of attainment at that later time point. To ensure valid 
comparison despite these differences in raw difficulty, all scores were standardised within the analysis (as detailed in the 
‘Statistical analysis’ section). 
 
Table 6: Extracts from the QRT at baseline and endline 

Baseline Endline 
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We consulted Dr Terezinha Nunes to ensure the test was well-suited to capture mathematical reasoning skills for pupils in 
Years 1 and 2, and to obtain insights on administration modalities. They recommended administering the test in a one to 
one format for Year 1 pupils, and in a whole-group format for Year 2 pupils. It was estimated that the one to one tests would 
take approximately 30 minutes to complete per pupil. In contrast, for Year 2 assessments, it was anticipated that 45 to 60 
minutes was sufficient time for the assessment delivery to the whole group (12 pupils per class). We provided teachers with 
guidance and resources to help in administering the QRT, which are included in Appendix E. The Reasoning First team 
developed training materials for Year 1 and Year 2 teachers to support them to administer the assessment. Due to the 
constraints of the overall evaluation timeline, these materials were not piloted prior to use in the trial. Teachers were asked 
to watch a short online training video (30 minutes) at their convenience, prior to baseline administration. We also shared 
short written guidance summarising and complementing the training, for them to refer back to. 
 
For the Year 1 test, teachers were required to use materials commonly available in classrooms (coins, blocks or tokens, 
small dolls) and needed printed paper copies of the testing instructions, of the detailed item-by-item instructions, and of 
one record sheet per pupil. For the Year 2 test, teachers used a screen in front of the class to project PowerPoint slides, 
printed item-by-item instructions for test delivery and printed answer booklets, one per pupil. The Reasoning First Team at 
Oxford University marked the baseline tests from December 2024 to March 2025, and the endline tests from March to June 
2025. 
 
Having teachers administer the test themselves had both some advantages and drawbacks. It increased the burden on 
teachers, as they were required to spend time familiarising themselves with the assessment and delivering it to pupils. It 
also introduced a risk of bias in how answers were recorded, given that teachers were not blind to pupil assignment to the 
trial arms. The alternative would have been to hire an external party to send assessors into schools to deliver the 
assessments. Teacher-led administration also presents some advantages, including being in line with the broader aims of 
Teacher Choices research of empowering teachers to implement and test new approaches in their classrooms. We 
expected teacher-led administration to be beneficial for pupils, particularly for the younger age group (Year 1 pupils) for 
whom the assessment was administered on a one to one basis. Having a trusted adult deliver the assessment was likely to 
put pupils more at ease and boost their confidence. The Year 1 version of the assessment also entailed recording pupils’ 
behavioural responses. Dr Terezinha Nunes advised that qualified class teachers and teaching assistants were better 
placed to deliver this assessment than trained external assessors. We also took into consideration that having teachers 
administer the test was also the most cost-effective option. 
 
To maintain consistency in measurement, we decided on teacher administration for both year groups. To reduce the burden 
on teachers, we ensured the training for teachers was as flexible and as short as possible, and available in a mix of formats 
(online videos and written guidance). The training materials were developed with the specific aims of: i) improving the quality 
and consistency of assessment administration; and ii) reducing any bias arising from teacher administration of the tests. 
External marking was implemented to reduce the risk of bias, with markers blinded to treatment group assignments. To 
ensure quality and consistency across markers, a 20% sample of tests was independently double-marked. This quality 
control measure mitigated potential human error and subjective interpretation of answers. As part of these quality control 
measures, the test developers collaborated directly with the research assistants to standardise the marking process. 
 
For Year 1 tests, the quality control procedure involved research assistants making a note of anything unusual on a test or 
batch of tests, so that all tests from the relevant school could be reviewed. Examples of such cases included instances 
where answers appeared to be entered by a pupil rather than the teacher (as should have been the case for Year 1 tests), 
incomplete tests whose administration seemed to have been interrupted with no record of answers after a certain item, or 
the teacher’s entry for a question part being inconsistent with the pupil’s final answer. Furthermore, if a pupils’ writing was 
difficult to interpret, such as mirror images of a number, the test was marked for a second time by a different research 
assistant. A score of 0 was assigned to pupils under two scenarios: i) if the pupil was given the test but answered incorrectly; 
or ii) if the test was blank but the pupil was confirmed as being present for the administration of the assessment. The quality 
assurance process began with overall checks on all tests before samples were selected for double-marking, prioritising 
schools where potential issues were identified. 
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To ensure consistency and comparability of results, the QRT scores were standardised for analysis. This is a deviation from 
the study plan (Bellier et al., 2024), however, it was deemed necessary as the QRT tests administered to Year 1 and Year 2 
pupils had different score ranges (e.g. Year 1 baseline out of 23 and endline out of 24, while Year 2 was out of 21 for both 
baseline and endline).6 The endline QRT test for each year group was also designed to be more challenging than its baseline 
counterpart. 
 
To standardise, we rescaled pupil scores within each year group (Year 1 and Year 2). For each group, we calculated the 
mean and the pooled standard deviation (SD) of scores across both treatment and comparison group pupils. Each 
individual’s score was then expressed relative to this distribution by subtracting the group mean and dividing by the group 
SD. The resulting values represent how many SDs above or below the average a pupil scored, which allows us to compare 
outcomes across groups despite the slightly different test score ranges. This standardisation aligns with the EEF guidance, 
which permits data transformation, such as using a standardised score, when there are ‘multiple cohorts using different 
pre-tests or varying levels of difficulty’ (EEF, 2022). Standardising the scores allows for meaningful comparisons of pupil 
mathematical reasoning skills across these different year groups and test forms. The standardisation was performed by 
using the pooled SD across treatment and comparison groups for each respective year group. 
 
Secondary outcome 
The CMAS-UK served as the secondary outcome measure aimed at assessing pupils’ anxiety related to mathematics. At the 
time of planning, we consulted the developers of the scale, Dr Dominic Petronzi and Dr Thomas Hunt, to ensure its suitability 
for the study’s aims. They confirmed that the scale was developed and validated for pupils aged 4 to 7 in the UK. The scale 
has historically exhibited high internal consistency, with a Cronbach’s Alpha reliability coefficient of 0.88 (Petronzi et al., 
2019). The CMAS-UK comprises 19 items, and teachers were provided with a separate set of instructions on how to 
administer the CMAS-UK. 
 
We also consulted the test developers, Dr Dominic Petronzi and Dr Thomas Hunt, to provide insights into administration 
modalities. They advised that Year 1 and Year 2 pupils can complete the scale in a group setting with an ideal maximum of 
eight pupils and with a teacher or teaching assistant setting the pace, typically taking 30 minutes. We recommended 
providing a space (e.g. an empty) chair between pupils when they complete the assessment, to avoid pupils copying each 
other. For each item, teachers read out statements, and pupils respond by circling one of three faces—a happy face, a 
neutral face, or a sad face—to indicate their feelings in various typical maths lesson scenarios. These statements cover a 
range of situations, such as a pupil’s feelings when entering a numeracy class, when peers finish work quickly, or when they 
make a mistake in numeracy. While the items are designed to capture underlying concepts like low self-efficacy or the 
experience of failure, the scale is intended to measure overall pupil anxiety, and is not structured to capture sub-
components separately. 
 
The regression analysis used each pupil’s average score across all questions they attempted, meaning that skipped (i.e. 
unattempted) questions were excluded from the calculation. This approach ensured comparability across pupils, as the 
average score is not biased by differences in the number of questions attempted (e.g. a pupil attempting ten questions vs 
one attempting 19). The tests were administered by teachers, but were marked externally by Qa Research, with the external 
markers being blind to treatment condition assignment to minimise the risk of bias. 

Sample size 

At the design stage, the study aimed to recruit 95 schools and 2,280 pupils. This initial calculation assumed 95 single-form 
entry schools, with 1,140 pupils in the pre-teaching group and 1,140 in the comparison group. However, after recruitment 
and accounting for multi-form entry schools, the final estimated sample size (before school and/or pupil withdrawals) was 
3,708 pupils across 95 schools, implying an expected 1,854 pupils in the pre-teaching group and 1,854 in the comparison 

 
6 The original study plan stated the QRT outcome measure would be the raw overall score (0 to 20), but this approach was abandoned 
as the tests used varying score ranges for different year groups and time points (Bellier et al, 2024).  

https://d2tic4wvo1iusb.cloudfront.net/production/documents/projects/OSA_Study_Plan_BIT_Dec_2024.pdf?v=1779060431
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group.7 The assumed sample size at the design stage (2,280 pupils) implied that we were powered to detect a minimum 
detectable effect size (MDES) of 0.125 for the primary outcome analysis and 0.23 for the FSM analysis. The realised sample 
size post-recruitment (but before school and pupil withdrawal) implied equivalent MDES figures of 0.098 and 0.23, 
respectively. It was assumed at the design stage that 684 out of the anticipated 2,280 pupils (30%) would be FSM-eligible, 
and the actual figure in the realised recruited sample (before school and pupil withdrawal) had 1,112 of 3,708 pupils 
(29.99%) as FSM-eligible. 
 
Key assumptions for the power calculations included: 

● An approximate 6% school dropout rate and 14% pupil dropout rate, resulting in an overall 19.16% dropout. 

● A pre-/post-test correlation of 0.29, derived from the EEF’s ‘1stClass@Number 1’ trial (Sahasranaman et 
al., 2025), which used the same primary outcome measure. 

● No intracluster correlation coefficients (ICCs) were assumed at the class or school level, as randomisation 
occurred at the pupil level. 

The choice of MDES was influenced by existing evidence on the impact of pre-teaching in maths for this age group, which 
was limited. However, all available literature suggested an effect size between 0.10 and 0.25. All significance tests were 
two-sided, with a 5% significance level. 

Randomisation 

The study used randomisation at the pupil level within participating schools and classes. From the 12 pupils nominated by 
each class teacher as eligible for pre-teaching, six were randomly assigned to the treatment (pre-teaching) group, and the 
other six were allocated to the comparison (no pre-teaching, business as usual) group. 
 
The randomisation process was carried out by BIT using anonymised pupil-level data. The sequence was generated in R by 
a member of the BIT project team and was internally quality assured by an independent researcher outside the project team. 
After randomisation, BIT sent schools the lists of treatment and comparison pupils. 
 
We opted for simple pupil-level randomisation without stratification for practical and theoretical considerations. Although 
BIT collected pupil data for eligible participants, complete data was not always available before the trial began. Stratifying 
class-by-class with a maximum of 12 eligible pupils per class was deemed challenging, as it could result in very small strata, 
potentially leading to imbalanced groups or ‘over-stratification’. Instead, relevant variables were accounted for in an 
additional sensitivity analysis. Specifically, in order to account for potential imbalances, the ‘Additional analyses and 
robustness checks’ section reports a model that includes the following covariates: year group; gender; FSM status; and EAL. 
The primary risk associated with avoiding stratification was a potential imbalance between the treatment and comparison 
groups on key pupil characteristics (such as baseline QRT score, FSM status, gender, or year group), which could threaten 
the internal validity of our main estimate if unadjusted. This risk was systematically mitigated in the analysis by applying a 
regression-based adjustment that included the baseline QRT score as a covariate, and further guarded against by testing 
the balance of all key demographic characteristics (year group, gender, FSM status, and EAL status) as part of overall 
robustness checks. 
 
The randomisation took place for each school only after the school project lead confirmed the completion of all baseline 
assessments. This timing was specifically chosen to ensure that teachers remained blind to pupils’ random assignment 
during baseline test administration, thereby mitigating potential bias in the baseline test data. Once BIT received 
confirmation that baseline assessments had been completed, participating pupils in a school were randomised into either 
the pre-teaching or control conditions, with this allocation securely shared with each school on a rolling basis. Note that to 
ensure that schools could begin planning for (and delivering) pre-teaching sessions as soon as possible and stick with the 

 
7 While 100 schools overall signed an MoU, 95 did so during the school recruitment period (January to May 2024), with an additional five 
schools recruited in July 2024 to replace five schools that had withdrawn soon after being recruited. As such, there were a maximum of 
95 schools participating in the trial at any one time. 
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tight planned implementation timelines, we performed randomisation and shared the pupil allocations with each school 
without necessarily waiting for the baseline assessments to arrive at BIT (via secure courier service). 

Statistical analysis 

Analysis was conducted on an intention-to-treat (ITT) basis, including all pupils randomised into either the pre-teaching or 
comparison groups. Analysis was conducted in RStudio, using two-sided significance tests, at the 5% significance level. 
The analysis compares the impact of regular pre-teaching on pupils’ mathematical reasoning skills (treatment group), with 
business as usual support in maths excluding pre-teaching (comparison group). 
 
Primary analysis 
The primary analysis included all eligible pupils in participating schools (i.e. pupils who were randomised into either the pre-
teaching or comparison groups) for whom we had complete data on the relevant variables, in line with the EEF’s statistical 
analysis guidance (EEF, 2022). Analysis was carried out using an ordinary least squares (OLS) regression with school-level 
fixed effects. The fixed effects model accounts for the risk of false positives that arises from the clustering of observations 
within schools. 
 

𝑌𝑖𝑠  = 𝛽0  +  𝛽1𝑇𝑖𝑠  +  𝛽2𝑃𝑟𝑒𝑄𝑅𝑇𝑖𝑠  + 𝛾𝑠 + 𝜖𝑖𝑠  (Equation 1) 
Where: 

● 𝑌𝑖𝑠  is the endline mathematical reasoning for individual i from school s, as measured by the endline QRT 
administered at the end of the Autumn Term. 

● 𝑇𝑖𝑠 is a pupil-level dummy indicator of whether pupil i from school s was randomly assigned to the pre-
teaching group, or to the comparison group with no pre-teaching. 

● 𝑃𝑟𝑒𝑄𝑅𝑇𝑖𝑠 is the baseline mathematical reasoning for individual i from school s, as measured by the baseline 
QRT administered at the beginning of the Autumn Term. 

● 𝛾𝑠 represents the school-level fixed effects, capturing unobserved school-specific characteristics. 

● 𝜖𝑖𝑠 is the heteroskedasticity-robust Huber-White error term for pupil i from school s. 

Secondary analysis 
 
Pupil anxiety related to maths 
 
Secondary analysis was also conducted on an intention-to-treat (ITT) basis using the specification outlined below. Analysis 
was carried out using an OLS regression with school-level fixed effects: 
 

𝑌𝑖𝑠  = 𝛽0  +  𝛽1𝑇𝑖𝑠 + 𝛾𝑠 + 𝜖𝑖𝑠  (Equation 2) 
Where:  

● 𝑌𝑖   is the individual’s anxiety related to maths as measured by the CMAS-UK administered at the end of the 
Autumn Term. 

● 𝑇𝑖𝑠 is a pupil-level dummy indicator of whether pupil i from school s was randomly assigned to the pre-
teaching group, or to the comparison group with no pre-teaching. 

● 𝛾𝑠 represents the school-level fixed effects, capturing unobserved school-specific characteristics. 

● 𝜖𝑖𝑠 is the heteroskedasticity-Huber-White error term for pupil i from school s. 
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Analysis in the presence of non-compliance 
In the study plan (Bellier et al., 2024), we pre-specify that we will use teacher responses to the endline surveys to get a rough 
indicator of pupil-level compliance. It was intended that all pupils in the respondent’s (teacher’s) class would be classified 
as compliant/non-compliant depending on the teacher’s responses. Specifically, we pre-specify that we will obtain a 
Complier Average Causal Effect (CACE) estimate by dividing the ITT estimate from the primary analysis by the proportion of 
compilers in the sample, with two thresholds for compliance: i) fully and partially compliant; and ii) fully compliant only. 
 
However, due to both inconsistencies in the format and recording of class names/numbers in the data provided by schools, 
and consequently in order to limit the data collection burden in the surveys, teachers were not asked to identify their class. 
This meant that any linkage of teacher and pupil data was not possible beyond the school level. Due to this data limitation, 
we do not derive a CACE estimate, which is a deviation from the published study plan (Bellier et al., 2024). The lack of a 
derived CACE estimate prevents a more sophisticated isolation of pre-teaching’s true impact on only those pupils who fully 
received the intended dosage, and limits the interpretation of results strictly to the ITT estimate. Instead, we report levels of 
compliance at the teacher level descriptively and provide further breakdowns by criteria. The levels of compliance are 
further explored in the ‘IPE’ and ‘Conclusion’ sections also. 
 
Missing data analysis 
There are three possible sources of missing data: 
 

1. Missing teacher/teaching assistant data: non-response to baseline or endline surveys. 
2. Missing pupil outcome data. 
3. Missing pupil covariates (e.g. demographic data). 

 
We first report the number of missing observations for all three cases. Missing data of type 1 is reported in the ‘IPE results’ 
section below, and we do not perform any missing data robustness analysis for the teacher survey responses. 
 
For missing outcome data (type 2) and missing pupil pre-treatment covariates (type 3), we check whether any of these 
constitute over 5% of the observations and whether there is a difference in the proportion missing between treatment and 
comparison groups. The rule pre-specified in the evaluation’s study plan (Bellier et al., 2024) was that if these observations 
were under the 5% threshold and balanced between the two groups, we would proceed with the specified analysis in 
RStudio (including only complete cases). Conversely, if over 5% of the observations were missing for pupil outcome data 
and/or pupil pre-treatment covariate data, we were committed in the study plan (Bellier et al., 2024) to taking the following 
steps to understand whether the data were Missing at Random (MAR) or Missing Not at Random (MNAR).8 
 
In the ‘Impact evaluation results’ section, we examine the first two types of missingness in line with the study plan and the 
EEF statistical guidance (Bellier et al., 2024; EEF, 2022). Specifically, for the cases of any missing covariate (QRT baseline), 
and outcome (QRT endline) data over 5%, missingness patterns was examined using logistic regression models to predict 
missingness. Specifically, a binary variable was created where the value 1 was assigned if any of the covariate or outcome 
data is missing, and value 0 if it was a complete observation. This allows for the regression to predict missingness. The 
logistic regression then investigated whether this binary missingness variable was predicted by any of the covariate data. 
The results of this analysis are included in the ‘Impact evaluation results’ section below. 
 
Missing covariate data 
The sole covariate used in the primary and secondary analyses is the baseline QRT score. The study plan (Bellier et al., 2024) 
indicates that if missingness was predicted by other observed covariates or outcomes (MAR), complete case analysis may 
yield biased estimates. The study plan (Bellier et al., 2024) specifies that we may re-run the primary outcome analysis with 
multiple imputation. Note that in the realised analysis we did not proceed with multiple imputation, as the missingness of 

 
8 Missing at Random (MAR) occurs when the missingness in a variable can be predicted from other observed variables, while Missing Not 
at Random (MNAR) occurs when missingness depends on an unobserved variable even after taking into account all the information in the 
observed variables.  



 One Step Ahead 
Evaluation Report 

33 
 

the sole covariate (QRT baseline) does not cross the 5% threshold, and missingness is not predicted by the observed 
covariates. We report this in more detail in the ‘Impact evaluation results’ section below. 
 
Missing outcome data 
The study plan (Bellier et al., 2024) specifies that if the data are found to be Missing at Random (MAR), that is, predicted by 
other observed covariates, we would re-run a complete case analysis with and without covariates. Note that the observed 
level and type of missingness did not require us to re-run the analysis in that regard. 
 
Subgroup analyses 
FSM-eligible pupils 
We performed two subgroup analyses for FSM-eligible pupils, to study any heterogeneous treatment effects in that group, 
following the EEF statistical analysis guidelines (EEF, 2022): 
 

1. Estimate the model specified in the primary analysis on the subsample of FSM-eligible pupils. 
2. Estimate a similar model including an interaction term for FSM eligibility, using the entire sample (see Equation 4 

below). 
 
Both approaches can be used to estimate the effect size for FSM pupils, but the latter uses information from the whole 
sample. The effect size of subgroup analysis 1 and the interaction term coefficient from subgroup analysis 2 with an 
associated measure of uncertainty, are reported in the ‘Impact evaluation results’ section below. Model 1 is reported 
throughout the main report as the headline estimate, however, the effect sizes of both analyses are compared and reported 
in Appendix H, as a sensitivity and robustness check for subgroup analysis 1. In principle, while these two methods differ, 
they should provide analogous results. We explore any difference and discuss its implications for the results in the ‘Impact 
evaluation results’ section below. 
 

𝑌𝑖𝑠 =  𝛽0 + 𝛽1𝑇𝑖𝑠 + 𝛽2𝐹𝑆𝑀𝑖𝑠 + 𝛽3(𝐹𝑆𝑀𝑖𝑠 ∗ 𝑇𝑖𝑠) + 𝛽4𝑃𝑟𝑒𝑄𝑅𝑇𝑖𝑠 + 𝛾𝑠 + 𝜖𝑖𝑠 (Equation 4) 
Where: 

● Yis is the endline QRT overall test score for individual i, in school s. 

● 𝑇𝑖𝑠 is a pupil-level dummy indicator of whether pupil i from school s was randomly assigned to the pre-
teaching group, or to the comparison group with no pre-teaching. 

● FSMis is a binary indicator equal to 1 if the pupil is eligible for FSM in the 2024/2025 academic year and 0 if 
not. 

● 𝑃𝑟𝑒𝑄𝑅𝑇𝑖𝑠 is the baseline mathematical reasoning for individual i from school s, as measured by the baseline 
QRT administered at the beginning of the Autumn Term. 

● 𝛾𝑠 represents the school-level fixed effects, capturing unobserved school-specific characteristics. 

● εis is the cluster-robust error term, for individual i in school s, clustered at the pupil level. 

We report and compare the effect sizes of both models, the restricted sample and the interaction term. The effect sizes are 
reported in terms of Hedges’ g. 
 
‘On time’ versus ‘late’ schools 
We perform a subgroup analysis to study potential heterogeneous treatment effects for pupils in ‘on time’ schools relative 
to ‘late’ ones. We do this by adding an interaction term for the status of the school (‘on time’ or ‘late’) with the treatment 
binary variable, defined at the pupil level. This approach allows us to test directly whether the treatment effect varies by ‘on 
time’ versus ‘late’ schools. A large minority (45%) of schools were unable to start delivering the pre-teaching sessions before 
the end of September 2024. To ensure a consistent duration of implementation (and therefore dosage at the pupil level), 
these schools were granted an extension from end-December 2024 to end-January 2025 to administer endline 
assessments, and to continue to deliver the pre-teaching sessions until they had done so. We define a participating school 
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as being ‘on time’ if it had started delivering pre-teaching sessions before end-September 2024, and ‘late’ otherwise. See 
‘Outcome measures’ section above. 
 
There are some limitations to this specification. Because ‘on time’/‘late’ status is a school-level variable and we already 
include school-level fixed effects, the main effect of ‘on time’/‘late’ status will be perfectly collinear with the fixed effects 
and automatically will drop out of most regressions performed by statistical software. This is a feature of the model, and 
does not mean we are not measuring the interaction between ‘on time’/‘late’ status and treatment correctly. Furthermore, 
we note that school-level fixed effects already account for unobserved differences between schools, which might also 
absorb some variation in treatment effects between the types of schools (in other words, there may not be much within-
school variation left to leverage). Lastly, the statistical power for this analysis will be lower than for the main analysis (while 
we are including the whole sample of schools and pupils, the expected effect size is lower for the interaction term than for 
the main treatment effect). 
 
However, this was still worthwhile as an exploratory subgroup analysis, to test whether the start of implementation timing 
affected pupils’ outcomes.9 Given that this variation was an unplanned variation in the study design, we also report these 
results for transparency in the ‘Impact evaluation results’ section below. 
 

𝑌𝑖𝑠 =  𝛽0 + 𝛽1𝑇𝑖𝑠 + 𝛽3(𝑂𝑛𝑇𝑖𝑚𝑒𝑠 ∗ 𝑇𝑖𝑠) + 𝛽4𝑃𝑟𝑒𝑄𝑅𝑇𝑖𝑠 + 𝛾𝑠 + 𝜖𝑖𝑠 (Equation 5) 
Where: 

● 𝑌𝑖𝑠 is the endline QRT overall test score for individual i, in school s. 

● 𝑇𝑖𝑠 is a pupil-level dummy indicator of whether pupil i from school s was randomly assigned to the pre-
teaching group, or to the comparison group with no pre-teaching. 

● OnTimes is a binary indicator equal to 1 if the pupil’s school is defined as ‘on time’, and 0 if it is defined as 
‘late’. 

● 𝑃𝑟𝑒𝑄𝑅𝑇𝑖𝑠 is the baseline mathematical reasoning for individual i from school s, as measured by the baseline 
QRT administered at the beginning of the Autumn Term. 

● 𝛾𝑠 represents the school-level fixed effects, capturing unobserved school-specific characteristics. 

● 𝜖𝑖𝑠 is the cluster-robust error term, for individual i in school s, clustered at the pupil level. 

The effect sizes are reported in terms of Hedges’ g. 
 
For all the models above, all covariate data, including FSM status, were gathered at the pupil level from schools, with data 
provided by all schools using a clear template provided by BIT, which avoided the need for additional data cleaning. We 
chose this route rather than gathering covariate data from the National Pupil database (NPD), for time efficiency, with the 
aim of being able to disseminate results to teachers and schools as quickly as possible. Applications to access the NPD 
typically take at least six months and delays are frequent. Given that the outcome data was collected directly in schools, 
the potential for increased precision of covariate data taken from the NPD was not considered to outweigh the resulting 
change in the time frame. 
 
Additional analyses and robustness checks 
As robustness check, we re-run Equations 1, 2, and 4 including in addition 𝑋𝑖𝑠, a vector of pupil and school-level covariates 
including year group, gender, and EAL status for individual i, in school s. We selected these covariates based on relevance 
to the analysis. We include EAL status as a covariate given it could account for some of the variance. Specifically, pupils at 
the Year 1 and Year 2 level are developing mathematical literacy in addition to mathematical logic. Hence, their language 
ability may have a direct impact on their mathematical reasoning. 

 
9 We perform this exploratory analysis based on the ex post hypothesis that starting the delivery of pre-teaching later also meant 
administering the endline assessment further into the busy school year (January), a factor which may exacerbate implementation 
challenges related to staff capacity, consistency of delivery, and pupil engagement. 
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We also estimate Equation 2 (secondary outcome) with the baseline QRT score as a robustness check. 
 
Estimation of effect sizes 
The primary and secondary analysis, including the FSM subgroup analysis, convert effect sizes into Hedges’ g using the 
following transformation: 
 

𝐻𝑒𝑑𝑔𝑒𝑠′ 𝑔 =  
𝑀1 − 𝑀2

𝑆𝐷∗𝑝𝑜𝑜𝑙𝑒𝑑
   (Equation 3) 

 
Where 𝑀1  −  𝑀2 is the difference in mean test scores between the treatment and comparison group, and 𝑆𝐷 ∗𝑝𝑜𝑜𝑙𝑒𝑑 is the 
pooled SD adjusted for the school fixed effects. 
 
We report 95% confidence intervals (CIs) for the effect sizes of all primary and secondary outcome analyses.  

IPE 

The IPE was designed with two key aims: 
 

● to assess delivery of maths pre-teaching sessions for pupils allocated to the treatment group; and 

● to explain findings from the impact evaluation, through exploring causal links articulated in the logic model 
and barriers and facilitators to delivering pre-teaching. 

 
The full list of research questions for the IPE are set out in the ‘Introduction’ section. To address these questions a mixed-
methods approach was used, combining quantitative methods (surveys administered to all schools participating in the trial) 
with qualitative research conducted in six case study schools. The methodology was informed by the desire to triangulate 
information from different participant groups (teaching staff and pupils) while keeping the data collection requirements for 
schools proportionate to the evaluation as a Teacher Choice trial (which are intended to be less burdensome on teachers). 
 
Research methods 

Baseline and endline surveys 
All schools participating in the trial were invited to complete a survey at baseline (05 September 2024 to 26 September 2024) 
and endline (12 December 2024 to 10 March 2025).10 These were conducted online using SmartSurvey, an online survey 
platform. The survey was sent to all teachers for whom we had contact details, so that we could capture multiple 
perspectives at each school (baseline, n=320, endline, n=273). 
 
At the start of the baseline survey, respondents were asked to select their role on the project (as delivering pre-teaching, 
school trial lead or both). Questions covered the following topics: 
 

● school context (class size, staffing, key challenges)—only school trial leads were asked these questions; 

● knowledge and experience of pre-teaching, including confidence to deliver; 

● how Key Stage 1 maths is taught—including details of business as usual targeted support; and 

● how pupils were selected, and their characteristics. 

 
10 The surveys were kept open for longer than planned to give schools that started implementing pre-teaching later an opportunity to 
complete them. 
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To encourage responses to the baseline survey, the initial link was followed by three reminders sent on 10, 18, and 23 
September 2024. The baseline survey received 108 responses (a response rate of 34%). 
 
Respondents who completed the survey were also entered into a prize draw for a chance to win a £50 voucher at baseline, 
and one of two £50 vouchers at endline. 
 
The endline survey was administered at the end of delivery to gather data on the following: 

● how sessions were delivered (to capture information on compliance); 

● perceptions of pupil engagement and outcomes; and  

● teachers’ experience of participating in the trial (including administering assessments). 

Respondents who did not complete the baseline survey were also shown questions on school context, pre-teaching 
knowledge/experience, and usual practice to retrospectively gather this information. At endline, follow-up emails were 
tailored to four teacher subgroups based on school timing and baseline completion status. Two reminders were sent per 
subgroup: on 08 and 21 January 2025 for ‘on time’ schools, and on 25 February and 05 March 2025 for ‘late’ starting schools. 
The endline survey received a total of 126 responses (a response rate of 46%). It is worth noting that the relatively low 
response rate for both the baseline and endline survey limits the generalisability of the associated findings presented later 
in the report, given that they may not reflect the views of the ‘least engaged’ half of the sample of participating teachers. 
 
Both surveys consisted of closed and open-text questions, the latter was kept to a minimum and used mainly where a more 
detailed response was needed. 
 
Pulse surveys 
Short, online ‘pulse’ surveys were sent to teachers who were delivering the pre-teaching at regular intervals during delivery, 
in all schools. In total, three pulse surveys were sent out in September, October, and November 2024 (more details are set 
out in Table 7 below).11 Pulse survey 1 was designed to get rapid feedback on fidelity and capture initial impressions of 
engagement and ease of implementation. We introduced a question on challenges in pulse survey 2. In Pulse survey 3, we 
introduced some new topics that we felt teachers would be in a better place to respond to having done more of the delivery. 
 
The pulse surveys were designed to be a more engaging, less burdensome alternative to other methods of collecting 
monitoring data. As a new type of data collection tool, it was difficult to predict how many teachers would engage. The 
lowest rate for Pulse survey 1 may reflect timing as this was sent out relatively early in the term when teachers had only 
recently begun to implement the pre-teaching, and this may have been a barrier to engagement. Response rates did improve 
throughout the implementation period, with Pulse survey 3 receiving the most responses. This may reflect timing (teachers 
may have had more time to engage with the survey as it was later on in the term), length of completion window (it was open 
for longer than Pulse surveys 1 and 2) and the fact that we introduced a prize draw for a £50 voucher for Pulse survey 3, 
which may have incentivised completion. 
 
 
 
 
Table 7: details on ‘pulse’ surveys sent to teachers during the trial 

Pulse Topics Response rate  

Pulse survey 1 ● Frequency of pre-teaching 
● Timing in relation to main lesson 
● Pupil engagement  

59/198 responses (24.8%) 

 
11 This was fewer than originally planned due to low response rates and clashes with the baseline and endline surveys, which were both 
open for longer than anticipated due to schools starting and finishing implementation at different points (some schools started and 
finished later). 
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● Ease of implementation 

Pulse survey 2 ● Frequency of pre-teaching 
● Length of session 
● Timing in relation to main lesson 
● Challenges 
● Ease of implementation 

62/250 responses (26.1%) 

Pulse survey 3 ● Frequency of pre-teaching 
● Timing in relation to main lesson 
● Additional support delivered to pupils in the 

comparison group 
● Pupil progress 
● Challenges 
● Ease of implementation 

117/238 responses (49.2%) 

 
Overall, the pulse surveys (particularly pulse survey 3) provide useful insights into how pre-teaching was implemented and 
received in schools during the trial period, to supplement the retrospective data that was collected at endline. However, the 
information that was collected is limited by the following: 
 

● The proportion of teachers who responded to all three surveys was low (18%) meaning there is the potential 
for bias in the results. In terms of future learning, this suggests that pulse surveys may be a less reliable way 
of collecting consistent monitoring data, in comparison with other methods. 

● The pulse surveys were designed to act primarily as a ‘temperature check’ for teachers to report how they 
were finding the pre-teaching. As a result, they also had to be as short and simple as possible to encourage 
completion, which in turn limited the level of depth and detail of information collected. For example, we did 
not ask teachers to report how many sessions they completed and who attended each session, and so are 
unable to comment on how much pre-teaching pupils in the treatment group received (dosage). 

Case studies  
A case study approach was used to supplement findings from the teacher surveys, and to explore key areas of interest in 
greater depth. We conducted a total of six case studies during the delivery period (November 2024 to January 2025). In each 
case study we carried out an observation of a pre-teaching session, interviews with two members of staff, and a focus group 
with pupils allocated to receive pre-teaching (more information below). 
 
A purposive sampling approach was used to recruit schools based on the following characteristics: 
 

● Implementation stage. To reflect the fact that schools began delivery at different points in the term, and to 
ensure we captured data from both ‘on time’ and ‘late’ implementers.12 

● Proportion of pupils in the school eligible for FSM. This is an indicator of socio-economic disadvantage, 
which has been identified as a potential moderating factor for the delivery and effectiveness of pre-teaching. 

The achieved sample and breakdown of activities is shown in Table 8 below. We originally planned to use data on adherence 
and responsiveness from the pulse surveys to produce an implementation ‘score’ for sampling. This was not possible due 
to the limited response rate from the pulse surveys, and the fact that the pulse surveys were sent out later than planned. 
However, we managed to achieve a range of schools in terms of % of FSM pupils and whether they were ‘on time’ or ‘late’ in 
terms of implementation schedule. 
 
Table 8: Case study sampling criteria 

 
12 This information was recorded during the trial, and used for sampling. It was hypothesised that this may reflect school engagement 
with the trial, and therefore, influence implementation (fidelity/quality). 
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School FSM% 
Implementation 

stage 
Achieved activities 

School 1 18.98% On time 

● Observation of Year 1 pre-teach session 
● 1 x interview with project lead, 1 x interview with Year 1 session lead 

(teaching assistant)  
● Focus group with Year 1 pupils (n=6) 

School 2 27.10% On time 

● Observation of Year 2 pre-teach session 
● 1 x interview with project lead, 1 x interview with Year 2 session lead 

(teacher) 
● Focus group with Year 2 pupils (n=6) 

School 3 24.70% Late 

● Observation of Year 2 pre-teach session 
● 1 x interview with project lead, 1 x interview with Year 2 session lead 

(teacher) 
● Focus group with Year 2 pupils (n=5) 

School 4 8.80% On time 

● Observation of Year 2 pre-teach session 
● 1 x interview with project lead, 1 x interview with Year 2 session lead 

(teacher) 
● Focus group with Year 2 pupils (n=6) 

School 5 35.70% On time 

● Observation of Year 1 pre-teach session 
● 1 x interview with project lead, 1 x interview with Year 1 session lead 

(teacher) 
● Focus group with Year 1 pupils (n=6) 

School 6 66.10% Late 

● Observation of Year 1 pre-teach session 
● 1 x interview with project lead, 1 x interview with Year 1 session lead 

(teacher) 
● Focus group with Year 1 pupils (n=4) 

 
Observation of pre-teaching sessions 
We observed one pre-teaching session per case study school. The observations were conducted using a semi-structured 
observation guide/checklist to capture adherence to the core components and indicators of quality. The guide/checklist 
was developed by the research team and was based on the core components of pre-teaching defined in the study plan 
(Bellier et al., 2024). The document was designed as a ‘checklist’ where observers had to indicate whether each of the 
components had been delivered as intended and record details of any adaptations. The guide/checklist also included a 
section on ‘quality of delivery’. Indicators included delivery style, how the session was structured and organised, use of 
activities and resources, and the extent to which the session was tailored to pupil needs. For each indicator, observers 
recorded notes to capture additional details about the ways in which the session is delivered. Researchers supplemented 
this with more detailed field notes about the session structure, content (specific activities and techniques and how these 
were used), adaptations, the teachers’ delivery, and pupil engagement. 
 
Interviews with teachers 
In each school we conducted two interviews: one with the school lead responsible for implementing the trial; and one with 
a member of staff (teacher or teaching assistant) who has delivered pre-teaching (a total of 12 interviews across the six case 
studies). The interviews lasted approximately 45 minutes each and were conducted remotely. The interviews were 
moderated with the use of a topic guide to ensure systematic coverage of key themes that address the evaluation research 
questions. Interviews were audio recorded. 
 
Focus groups with pupils 
The aim of the focus groups was to understand pupils’ experience of the pre-teaching sessions, how the sessions had 
affected them (perceived outcomes), and what contributed to this (moderators and mediators). We conducted one focus 
group per school, made up of four to six pupils who were allocated to receive the pre-teaching sessions. These lasted 
between 10 and 20 minutes. The groups were segmented by year group to allow us to compare their experiences, and for 
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logistical reasons. In total, we conducted three focus groups with Year 1 pupils and three focus groups with Year 2 pupils. 
Teachers/teaching assistants were present, given the age of pupils, to support pupils to participate and maintain focus and 
order during the session. The presence of teachers/teaching assistants may have affected pupils’ ability to speak honestly 
about the pre-teaching, especially as these staff members often delivered the sessions. However, this was outweighed by 
the potential challenges of conducting research with children of this age without a familiar adult. To mitigate this, 
researchers led the questioning, and teachers were briefed to intervene only for support with managing behaviour or 
distress. 
 
A topic guide was designed to guide the discussion, and incorporated different activities to engage participants beyond 
simple verbal prompts/probes. This included the use of emotion cards, whereby participants could pick a card that best 
described how they felt in response to a prompt. The topic guide was used flexibly and adaptations were made based on 
learning. For example, we decided to keep the focus of our questions on the session that we had just observed, as this was 
easier for pupils to recall and discuss. Nevertheless, we encountered challenges with concentration and understanding, 
which were particularly prevalent in the focus groups with Year 1 pupils, and which are common when conducting such 
activities with pupils of this age. Therefore, while the focus groups provided some broad insights into how pupils were finding 
the pre-teaching and their level of engagement, there were challenges with eliciting responses, which limits the quality of 
the data, and means findings from the focus groups feature less prominently in the findings than other methods. 
 
Analysis 
The qualitative and quantitative data collected through the IPE were analysed separately by different analysts to ensure both 
streams of data were thoroughly examined prior to comparing findings across sources. The aim of this was to prevent the 
results of one dataset from influencing the analysis of the other. 
 
The teacher surveys were analysed using a combination of simple descriptive statistics, presenting the proportion of 
respondents choosing specific response options, and basic thematic analysis of open-text answers. 
 
Data from the interviews, focus groups, and observations was managed and analysed by the same researchers who 
conducted them, using the Framework approach, which allows in-depth exploration of the data by case and by theme 
(Ritchie and Spencer 1994).13 This consisted of creating a matrix in which to organise the data, based on the topic guides 
and observation proformas. Data was summarised and displayed in the matrix. This was followed by working through the 
managed data to draw out the range of behaviours, experiences, and views, while identifying similarities, differences, and 
links between them. Our analysis focused on identifying the range and diversity of experiences from across the entire 
sample (e.g. comparing and contrasting the views of teachers from across the six schools) as well as triangulating the 
different data sources from each case study to understand implementation in different contexts. The findings were then 
presented thematically rather than as narrative case studies. 
 
Table 9: IPE methods overview 

IPE dimension 
Research 
questions 
addressed 

Research 
methods 

Data collection methods Participants/data sources 

Differentiation 2 Baseline survey Online questionnaire 

Trial lead and maths class teacher 
delivering pre-teaching 

Differentiation, 
responsiveness, 
moderators, perceived 
impact 

2, 4, 5, 7 Endline survey Online questionnaire 

Fidelity, dosage, 
adherence,  

1, 2, 3 Pulse surveys Online questionnaire Maths class teacher delivering pre-
teaching 

Fidelity, quality, 
adaptations, 
responsiveness, 

1, 3, 4, 5, 6 Case studies 
(six schools) 

Teacher interviews (total 
of 12, two per school) 

Purposive sample of schools 
Pupil focus group (total 
of six, one per school) 

 
13 An analytical framework was created with columns to represent the key subthemes and the rows representing individual participants 
interviewed or activities observed. Data was summarised in the appropriate cell. 
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perceived impacts, 
mediators, moderators, 

Pre-teaching observation 
(total of six, one per 

school) 

Timeline 

Table 10: Timeline 

Dates Activity Staff responsible / leading 

September 2022 – October 2022 Project set-up (scoping phase only) BIT 

October 2022 – January 2023 

Initial scoping phase, including: 
● Rapid evidence review 
● Interviews with teaching staff 
● Teacher Tapp surveys 

BIT 

February 2023 – August 2023 

Further in-depth scoping phase, including: 
● Desk review to refine power calculations 
● Workshop with teaching staff 
● Teacher Tapp survey 
● Expert consultations 
● Trial design 

BIT 

September 2023 – November 2023 

Evaluation set-up  
● Development and agreement of proposal for 

Teacher Guide pilot and full trials  
● Logic model development 
● First draft Teacher Guide 

The EEF/BIT 

November 2023 – December 2023 

Teacher Guide pilot set-up , including: 
● Recruitment of schools for the pilot 
● Development of implementation materials 
● Development of evaluation materials 

BIT 

January 2024 
Ethical Approval for the trial (Teacher Guide pilot and 
full trial) Senior Researcher at BIT 

January 2024 – February 2024 

Teacher Guide pilot and evaluation, including: 
● Six schools implementing pre-teaching and 

providing feedback on pre-teaching and Guide 
● Qualitative evaluation through surveys, debrief 

workshop, and teacher diary notes analysis 

BIT 

February 2024 

Teacher Guide pilot reporting, including: 
● Presentation of findings to the EEF 
● Development of final Teacher Guide version for the 

trial  

BIT 

January 2024 

Finalise recruitment documents for full trial, including: 
● BIT website and the EEF webpage 
● Schools information sheet 
● MoU 
● Slides for calls with schools 

The EEF/BIT 

January 2024 – August 2024 Study plan design The EEF/BIT 

February 2024 – July 2024 School recruitment to main trial BIT 

July 2024 – August 2024 
Design baseline survey, pulse surveys, and 
observation guide/fidelity checklist 

BIT 

January 2024 – September 2024 

Select and subcontract external assessors for test 
development and marking, including: 
● liaising with Oxford Quantitative Reasoning team 

to develop the tests and training materials for 
teachers 

● liaising with Qa Research for secondary outcome 
test marking (CMAS-UK) 

BIT 
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Dates Activity Staff responsible / leading 

August 2024  Selecting and subcontracting external partner for 
printing and distributing assessments 

BIT 

August 2024 – September 2024 Print and distribute baseline assessments Secure and Confidential 
Documents (SCD) 

September 2024 – October 2024 Administration of baseline survey and baseline 
testing (QRT only) 

BIT 

September 2024 – January 2025 Support schools to implement pre-teaching BIT 

September 2024 – November 2024 Schools administer and return baseline assessments BIT/SCD 

September 2024 – November 2024 Administer pulse surveys to teachers (September, 
October, November) 

BIT 

November 2024 – December 2024 Print and distribute endline assessments SCD 

December 2024 – March 2025 Schools administer and return endline assessments BIT/SCD 

January 2025 – February 2025 

Conducts qualitative IPE activities, including: 
● case study visits 
● interviews 
● surveys 

BIT 

February 2025 – July 2025 Mark primary outcome (QRT) data, and return to BIT Oxford 

February 2025 – March 2025 Mark secondary outcome (CMAS-UK) data, and return 
to BIT 

Qa Research 

February 2025 – April 2025 IPE qualitative data analysis BIT 

February 2025 – June 2025 IPE quantitative data analysis BIT 

May 2025 – Aug 2025 Impact evaluation analysis BIT 

May 2025 – September 2025 Main reporting BIT 

September 2025 First draft report delivered to the EEF BIT 

October 2025 – November 2025 The EEF and peer review feedback on report The EEF 

March 2026 Report finalised and re-shared with the EEF The EEF/BIT 
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Impact evaluation results 

Participant flow including losses and exclusions 

 
Figure 2: Participant flow diagram (two arms) 
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Approximately 4,720 schools were approached during the recruitment phase of the evaluation. Email was the most 
common method of contact, often using BIT’s network of schools, academy trusts, and local authorities from previous 
similar evaluations. Other means of communication were used also, such as paid advertisements within the Teacher Tapp 
smartphone application, dissemination via local authority contacts, and promotion on X (formerly Twitter) and LinkedIn by 
both the EEF and BIT. Of the 4,620 contacted schools that did not agree to participate, it is worth noting that the vast majority 
of schools simply did not reply to our outreach—the schools that did engage were on the whole receptive to One Step Ahead. 
 
The study plan (Bellier et al., 2024) power calculations were based on the conservative assumption that we would recruit 
only single-form entry schools (i.e. one class per year per school), implying a total (and maximum) of 24 pupils per school 
in the trial. However, we recruited and randomised 31 multi-form schools, which resulted in an average of 34.8 pupils per 
school, across 75 schools randomised. The minimum number of pupils—across both Year 1 and Year 2—is 21 pupils in one 
school, with a maximum of 78 pupils from one school. 
 
As such, although this trial had relatively high levels of attrition, the study is still well-powered at the pupil level to detect a 
meaningful effect. 
 
Table 11: MDES at different stages 

 
Design Randomisation Analysis 

Overall Overall FSM Overall FSM 

MDES 0.125 0.125 0.21 0.12 0.23 

Pre-/post-
test 
correlations 

Level 1 
(pupil) 0.29 0.29 0.29 0.54 0.46 

Level 2 
(class) – – – – – 

Level 3 
(school) 

– – – – – 

ICCs 

Level 2 
(class) 

N/A N/A N/A N/A N/A 

Level 3 
(school) 

N/A N/A N/A N/A N/A 

Alpha 0.05 0.05 0.05 0.05 0.05 

Power 0.8 0.8 0.8 0.8 0.8 

One-sided or two-sided? Two-sided Two-sided Two-sided Two-sided Two-sided 

Average cluster size N/A N/A N/A N/A N/A 

No. of 
schools 

Totala 95 75 75 74 74 

No. of pupils 

Pre-teaching 
Group 

1,140 1,303 369 1,107 304 

Comparison 
group 1,140 1,305 363 1,079 306 

Total: 2,280 2,608 732b 2,186 610 
a The surveys were kept open for longer than planned to give schools that started implementing pre-teaching later an opportunity to complete them. Note 
that this trial was a within-school randomisation at the pupil level. 
b Please note we are missing some data on FSM status (n=171). 
N/A=not applicable. 
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Attrition 

Table 12: Pupil-level attrition from the trial (primary outcome) 

  Pre-teaching group Comparison group Total 

No. of pupils 
Randomised 1,304 1,305 2,609 

Analysed 1,079 1,107 2,186 

Pupil attrition 
(from randomisation to analysis) 

Number 225 198 423 

Percentage 17.3 15.2 16.2 

 
Attrition in the trial (n = 423, 16.2%) arose from two main sources: pupil withdrawals (n = 262, 10.0%) and missing test results 
(n = 161, 6.2%). Withdrawals include whole-school, class/year level (i.e. one class, or all classes within a year, without the 
whole-school withdrawing), and individual-level withdrawals. Four schools formally exited the trial at various points. The 
reasons offered for this were broadly a combination of staff or leadership changes and other unanticipated changes that 
reduced teaching staff’s ability to take part in the initiative, and/or that the teacher-administered assessments (for Year 1) 
were found to be too time-consuming and difficult to administer. This whole-school attrition accounts for 128 of 262 pupil 
withdrawals, while the remaining 134 withdrawals were recorded at the pupil level. Of the remaining 134 withdrawals, 48 
were entire classes or year groups (all Year 1) rather than specific individuals withdrawing, and nine other pupils withdrew 
because they left their school during the trial.14 Schools collectively did not provide us with reasons behind the remaining 
77 pupil-level (i.e. individual pupil) withdrawals. 
 
The 161 non-withdrawn pupils excluded from the analysis were dropped due to incomplete QRT data: 51 had missing 
baseline scores and 115 had missing endline scores, with only five pupils missing both outcomes, thereby compounding 
attrition. 43% of baseline missingness was due to pupils being absent on the day of the test while the remaining cases were 
unexplained or reflected a pupil’s choice not to sit the test. 

Pupil and school characteristics 

Table 13 below summarises the baseline pupil-level characteristics of pupils in the pre-teaching and comparison group as 
randomised. In general, it shows a very high level of balance between groups, with negligible differences. It also shows that, 
compared to the national pupil population in the same age group, the trial had a substantially higher proportion of pupils 
eligible for FSM (30% vs 25.7%). It also had a higher proportion of pupils with EAL (31.5% vs 23.4%). 
 
Overall, the sample appears well-balanced across pupil characteristics. Normalised differences with a magnitude of 0.1 or 
less indicate a negligible correlation between the covariate and assignment to treatment group, which can usually be 
addressed through covariate adjustment in the regression (Austin 2009, p. 1233). Following this interpretation of the 
magnitude of differences, both the randomised and analysed sample appear to be well-balanced on FSM status, gender, 
EAL status, and year group. 
 
We further stress-check the difference in the pre-test score (QRT baseline) between pupils in the pre-teaching group versus 
the comparison group and find that the difference between these baseline scores are also negligible with a standardised 
difference of 0.07 (95% CI: -0.01, 0.15). 
 
Overall, we do not expect these minor differences between the two groups to introduce any bias into the primary analysis 
but, as pre-specified, we re-run the primary, secondary, and subgroup controlling for FSM status, EAL status, gender, and 
year group in an additional analysis. 

 
14 Class withdrawals are typically instances where a particular teacher is facing challenging conditions (e.g. new member of staff who 
was not present when the school signed up for the project the previous year, teacher who no longer has teaching assistant support), and 
the project lead requested that the class be withdrawn. We usually accommodated those requests, balancing it out against the risk of 
the whole-school withdrawing if we did not. 
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Table 13: Baseline characteristics of groups as randomised 

School level 
(categorical) 

National level 
mean 

Pre-teaching group Comparison (No pre-teaching) group 

n/N (missing) Count (%) n/N (missing) Count (%) 

Type of school: Multi-form  31 (0) 41.3 31 (0) 41.3 

Type of school: Single-
form 

 44 (0) 58.7 44 (0) 58.7 

School level 
(continuous) 

 n/N (missing) Mean (SD)a n/N (missing) Mean (SD) 

Percentage FSM 25.7b 74 (1) 31.1 (23.5) 73 (2) 29.9 (22.5) 

Percentage EAL 23.4 74 (1) 31.0 (29.5) 74 (1) 29.5 (28.8) 

Pupil level 
(categorical)  n/N (missing) Count (%) n/N (missing) Count (%) 

Gender: Male 51.2%c 606 (59) 48.7 572 (58) 45.9 

Gender: Female 48.8% 639 (59) 51.3 675 (58) 54.1 

FSM: Yes 25.7%d 369 (86) 30.3 363 (85) 29.8 

FSM: No 74.3% 849 (86) 69.7 857 (85) 70.2 

EAL: Yes 23.4%e 400 (56) 32.1 387 (52) 30.9 

EAL: No 76.6% 848 (56) 68.0 866 (52) 69.1 

Year 1 49.3%f 633 (0) 48.5 629 (0) 48.2 

Year 2 50.7% 671 (0) 51.5 676 (0) 51.8 

Pupil level 
(continuous) 

 n/N (missing) Mean (SD) n/N (missing) Mean (SD) 

Baseline  1,236 (68) -0.03 (0.98) 1,240 (65) 0.03 (1.02) 

Endline  1,103 (201) -0.01 (1.02) 1,129 (176) 0.01 (0.98) 

a These school-level figures indicate the average and SD measures within each treatment group, at the school level. For example, in the pre-teaching group 
there are, on average, 31.1% pupils in the school who qualify for EAL status with an SD of 23.5. This is in contrast to, on average, 29.9% of pupils in the 
school who qualify for EAL status with an SD of 22.5. Randomisation was done within-school and as such these figures should not be interpreted as a 
balance check across samples and instead, only as descriptives. 
b Across all pupils in England, 25.7% were eligible for FSM in the academic year of 2024/2025. This data can be further broken down into 21.8 % of Year 1 
pupils and 24.5% of Year 2 pupils. (DfE, 2025b). 
c For academic year 2024/2025, Years 1 and 2 only (GOV.UK, 2025). 
d For academic year 2024/2025 (DfE, 2025a; DfE, 2025b). 
e Ibid. 
f For academic year 2024/2025, Years 1 and 2 only (GOV.UK, 2025). 
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Table 14: Balance checks of selected variables at randomisation 

 
Pre-teaching group Comparison group 

Normalised difference 
Mean SD Mean SD 

FSM 0.30 0.46 0.30 0.46 0.01 

Male 0.49 0.50 0.46 0.50 0.06 

EAL 0.32 0.47 0.31 0.46 0.03 

Year 1 0.49 0.50 0.48 0.50 0.01 

Baseline QRT score -0.03 0.98 0.03 1.02 0.06 

 
Table 15: Balance checks of selected variables (primary analysis) 

 
Pre-teaching group Comparison group 

Normalised difference 

Mean SD Mean SD 

FSM  0.29 0.46 0.29 0.45 0.01 

Male  0.48 0.50 0.46 0.50 0.04 

EAL  0.33 0.47 0.30 0.46 0.05 

Year 1  0.47 0.50 0.47 0.50 0.01 

Baseline QRT score -0.02 0.99 0.05 1.03 0.07 

Outcomes and analysis 

The impact evaluation addresses three research questions, as listed below. Research question 1 is the primary research 
question and research questions 2 and 3 are secondary research questions. Research questions 1 and 2 are reported in the 
‘Primary and secondary analysis’ section below. Research question 3 is reported in the ‘Subgroup analyses’ section. 
 
1. Was there a difference in pupils’ mathematical reasoning skills at the end of the Autumn Term (as measured by the QRT) 
between pupils who were allocated to receive the pre-teaching, and pupils in the comparison group? 
 
2. Was there a significant difference in pupils’ anxiety related to maths at the end of the Autumn Term (as measured by their 
score on the CMAS), between pupils who were allocated to receive the pre-teaching and pupils in the comparison group? 
 
3. Are there heterogeneous effects by FSM status? By baseline attainment (for pupils’ mathematical reasoning skills only)? 
 
Table 16 presents the means and SDs of the primary and secondary outcome measures, including all pupils who did not 
withdraw from the trial and for whom we have endline data. 
 
Table 16: Raw means and SDs of outcome measures 

Outcome 
Pre-teaching group Comparison group 

n Mean (SD) n Mean (SD) 

QRT endline score (primary outcome)a 1,103 -0.04 (0.99) 1,129 0.03 (1.02) 

CMAS-UK (secondary outcome)b 1,078 1.90 (0.35) 1,103 1.89 (0.35) 
a The primary outcome analyses controls for the QRT score at baseline. 
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b The CMAS-UK score has a theoretical minimum of 1 and a maximum of 3. 

Primary and secondary analysis 
As outlined in the ‘Methods’ section, we run an OLS regression with school-level fixed effects on the sample of all pupils 
randomised. We exclude pupils who have withdrawn from the trial and pupils for whom we do not have baseline and/or 
endline data. The results from the OLS regression are in Appendix G, and a summary of both analyses are provided in Table 
17 below. 
 
Table 17: Primary and secondary analysis 

Outcome 

Unadjusted means 
Effect size 

Pre-teaching group Comparison group 

n 
(missing) 

Mean 
(95% CI) 

n 
(missing) 

Mean 
(95% CI) 

Total n 
(Condition 1 and 

2) 

Hedges’ g 
(95% CI) 

P-value 

QRT endline 
score 

1,079 
(225) 

-0.01 
(-0.07, 0.05) 

1,107 
(198) 

0.01 
(-0.05, 0.07) 

2,186 
(423) 

0.01 
(-0.07, 0.09) 0.80 

CMAS-UK 
1,078 
(223) 

1.89 
(1.87, 1.91) 

1,103 
(201) 

1.89 
(1.87, 1.91) 

2,181 
(424) 

0.01 
(-0.07, 0.10) 0.76 

 
Table 17 presents the results of the primary and secondary analyses. To ensure consistency and comparability of results, 
the QRT scores (outcome) were standardised for analysis. This is a deviation from the study plan (Bellier et al., 2024), 
however, it was deemed necessary as the QRT tests administered to Year 1 and Year 2 pupils had different score ranges 
(e.g. Year 1 baseline out of 23 and endline out of 24, while Year 2 was out of 21 for both baseline and endline). The endline 
QRT test for each year group was also designed to be more challenging than its baseline counterpart. Please see the 
‘Methods’ section for further detail. As a result, all group means and regression estimates are expressed in SD units relative 
to the pooled sample mean. 
 
Primary analysis 
The standardised, unadjusted mean for the primary outcome (QRT endline score) is -0.10 in the pre-teaching group and -
0.10 in the comparison group. These mean scores are the treatment estimates from an unadjusted model with treatment 
assignment as the only covariate. The regression coefficient from the primary analysis including the baseline score as a 
covariate, suggests a very small (negligible) positive effect (beta = 0.009) of the treatment (pre-teaching) on pupils’ 
mathematical reasoning skills. While this is the best estimate of pre-teaching’s impact, the 95% CIs of the estimate suggest 
the true effect could range from a Hedges’ g of -0.07 (small negative effect) to 0.09 (small positive effect). The wide range of 
CIs imply some uncertainty around this result. Teachers were instructed to identify lower‐attaining pupils for pre‐teaching. 
However, we would expect QRT baseline scores to be similar across the two groups as pupils were randomised into 
treatment (pre-teaching) and comparison (no pre-teaching) groups. The baseline assessments were also conducted prior 
to randomisation by BIT. However, at baseline, the pre‐teaching group had an average score of -0.04 (standardised) points 
(95% CI: -0.09–0.02; SD = 0.98), compared with 0.03 points (95% CI: -0.03–0.09; SD = 1.02) in the comparison group. This is 
unlikely to be due to differences in test administration, given that teachers were blind to treatment group allocation at the 
time when they delivered the baseline test (randomisation was done after baseline testing). By the endline assessment, 
both groups reached similar average scores (pre‐teaching: -0.01, 95% CI:  -0.07–0.05; comparison: 0.01 95% CI: -0.05–0.07), 
but the pre‐teaching cohort exhibited a somewhat larger gain (mean increase of 0.03 points vs 0.02 points), suggesting that 
pre-teaching may have had a positive impact on pupil progress. However, as mentioned above, the estimated effects are 
also compatible with a null or negative effect of pre-teaching on mathematical reasoning as measured by the QRT. 
 
Secondary analysis 
For the secondary outcome, pupil mathematical anxiety, measured by the CMAS-UK average score, the regression analysis 
suggests a negative effect (beta = 0.004) of the treatment (pre-teaching) on pupils’ mathematical anxiety scores, namely, 
pupils in the treatment group were more anxious than those in the comparison group. While this is the best estimate of pre-
teaching’s impact, the 95% CIs suggest the true effect, expressed in Hedges’ g, could range from -0.07 (slightly lowered 
anxiety in the treatment group), to 0.10 (slightly higher anxiety in the treatment group). As with the primary outcomes, the 
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range of CIs imply that there is significant uncertainty around this result, and that the findings are also compatible with a 
null or positive effect of pre-teaching on pupils’ anxiety related to maths. As this regression did not include any covariates, 
we derive the unadjusted mean CMAS-UK scores from the same regression, which indicates a score of 2.11 for the 
treatment group and 2.10 for the comparison group. 
 
In summary, neither the primary nor the secondary outcome measures show a conclusive positive or negative impact of the 
pre-teaching, based on these regression results. Our best estimate is that the pre-teaching had no impact on pupils’ 
mathematical reasoning skills, nor their anxiety towards maths. 
 
Analysis in the presence of non-compliance 
Compliance and overall fidelity data were collected in two surveys: i) the endline survey, administered at the end of the 
delivery of pre-teaching; and ii) the final pulse survey, administered at November 2024. In total, 60 out of 75 schools 
randomised (80%) provide at least one teacher’s response to the endline survey. Further details on this survey are reported 
in the ‘IPE results’ section. 
 
For this trial, we established the minimum level of compliance at the teacher level, using three criteria as measured by the 
endline survey based on teachers’ retrospective assessments. Specifically, a teacher was required to report compliance 
with all three of the following criteria: 
 

● Criteria 1. Teachers (or their teaching assistant) have delivered maths pre-teaching sessions at least twice 
a week during the Autumn Term (unless unforeseen circumstances occur). 

● Criteria 2. Sessions were delivered to the group of pupils allocated to receive the sessions. 

● Criteria 3. This group stayed fixed during the Autumn Term. 

 
Criteria 1 was measured by teachers’ response to the question: ‘How often have the pre-teaching sessions taken place, on 
average?’ where teachers who select either ‘Twice a week’ or ‘More than twice a week’ are classified as compliant and 
teachers who select lower frequency are classified as non-compliant. 
 
Criteria 2 and 3 were measured interrelatedly based on teachers’ response to two questions. The endline survey first asks 
teachers: ‘Have there been any changes in the group of pupils receiving the pre-teaching?’. If teachers select ‘Yes, one or 
more pupils joined the group’, they are shown the question: ‘Were any of the pupils who joined the pre-teaching group 
initially assigned to the comparison (no pre-teaching) group, in the list we shared with you?’ Teachers who indicate that a 
pupil from the comparison group joined their pre-teaching sessions are assigned a non-compliant value for both Criteria 2 
and 3. Conversely, teachers who indicate that groups remained consistent or that a pupil left the group, are classified as 
compliant with both Criteria 2 and 3. 
 
We then categorised all responses as ‘compliant’ (all Criteria 1, 2, and 3 met), responses meeting two of the three criteria 
as ‘partially compliant’, and responses meeting fewer than two criteria as ‘non-compliant’. In Table 18, we report the 
proportion of fully, partially, and non-compliant teachers, and a breakdown of compliance to each of the three criteria listed 
above. 
 
A large proportion of respondents report high compliance with pre-teaching delivery: the vast majority fully met all three 
criteria (78%) and a further 21% met two out of three criteria. Only a very small minority were compliant with just one criteria 
(2%), and we received no reports of non-compliance, namely, compliance with no criteria. This can be further broken down 
into the three individual compliance criteria: 81% stated that they delivered pre-teaching twice a week; 97% stated that it 
was delivered to allocated pupils; and 98% stated that the groups were fixed throughout the Autumn Term. Overall, 
compliance scores as per the endline survey are heavily skewed towards full compliance, with little variability across 
criteria. These findings are further discussed in light of the IPE findings below. 
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The endline survey sample had fairly good coverage across schools. We received at least one teacher response from 60 out 
of 71 schools (85%) and we received more than one teacher response from most schools in our sample (41 out of 60: 68%). 
We report compliance below at the teacher level there is some variation within schools. Out of the 60 schools that did 
respond, we find 36 schools report full compliance across all teacher responses. 
 
In the study plan (Bellier et al., 2024), we pre-specified that we would use teacher-level indicators of compliance to derive 
pupil-level compliance and use this to derive a CACE estimate. However, as outlined in the ‘Methods’ section, we do not 
proceed with this analysis as we are unable to link teacher’s responses to pupil’s responses. This implies that we are not 
able to assess the effect of compliance on the reported effect on the primary outcome. 
 
Table 18: Compliance results from the endline survey (response level) 

Compliance Number of responses 
(N = 126) 

% of responses 

Fully compliant (3 out of 3) 98 78 

Partially compliant (2 out of 3)  26 21 

Partially compliant (1 out of 3) 2 2 

Non-compliant (0 out of 3) 0 0 

 
This is broken down into compliance with each criterion in Table 19 below. 
 
Table 19: Compliance results from the endline survey (response level) 

Compliance 
No. of responses 

(N = 126) 
% of responsesa 

Pre-teaching twice a week (1) 102 81 

Delivered to allocated pupils (2) 122 97 

Group stayed fixed (3) 124 98 
a Note that this is the % of respondents who indicate compliance with this criteria and therefore, rows are not mutually exclusive nor display column-wise 
percentages. 

 
We further group responses by schools that respond to the endline survey (n= 60), and take an average compliance score 
as shown in Table 20 below. 
 
Table 20: Compliance results from the endline survey (school level) 

Compliance No. of schools 
(N = 60) 

% schools 

Comply with all three criteria, on average 36 60 

Comply with at least 2.5 criteria,a on average 50 83 

Comply with at least two criteria, on average 60 100 
a Please note that there were no 0.5 measures of compliance. The compliance levels are reported at the school level and ‘Comply with at least 2.5’ 
implies that across the school, the average compliance score (1, 2, or 3) reported by teachers is at least 2.5. 
 
Missing data analysis 
Our final analysis sample is missing 133 covariate data observations (QRT baseline scores), making up 5% of the 
randomised sample. Similarly, the sample at analysis is missing 377 outcome data observations (QRT endline scores), 
constituting 14% of the data. There are 2,186 complete observations for the primary analysis. 
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As specified in the study plan (Bellier et al., 2024), we provide a breakdown of the missingness across covariate and outcome 
for the primary outcome analysis between treatment and comparison groups in Table 21 below. 
Table 21: Missing outcome and covariate data (by treatment group) 

Measure 
Pre-teaching group Comparison group 

n missing Count (%) n missing Count (%) 

Outcome (QRT endline score) 201 15.4 176 13.5 

Covariate (QRT baseline 
score) 

68 5.2 65 5.0 

 
As the covariate data approaches the 5% threshold and outcome data crosses the threshold, we follow the study plan 
(Bellier et al., 2024) specification to determine whether data are MAR or MNAR. MAR is when missingness in the data is 
correlated with other covariates while MNAR is when missingness is correlated with any unobservable characteristics. 
 
Missing covariate data 
The pre-test score is the only covariate in the main analyses. In line with the study plan (Bellier et al., 2024), we conduct an 
analysis to determine whether the MAR i.e., it is predicted by any of the observed covariates. To do this, we create a binary 
variable where the value 1 is assigned if any of the QRT baseline score is missing and the value 0 if it is present. We then run 
a logistic regression to investigate whether this binary indicator of completeness is predicted by any of the following 
covariates: gender; year group; EAL status; FSM status; and treatment allocation. The further appendices (e.g. Appendix F) 
contains the full regression output. The analysis suggests that the QRT baseline score is significantly more likely to be 
missing for pupils who have FSM status. Specifically, 3.3% non-FSM pupils are missing a QRT baseline score and 5.7% of 
FSM pupils are missing a QRT baseline score. This suggests that the baseline data are MAR. We do not believe that this 
warrants further analysis (e.g. multiple imputation) for two main reasons: i) the level of missingness is close to, but does not 
greatly exceed the 5% threshold; and ii) the final sample used for analysis remains well-balanced on FSM status, minimising 
the potential for bias (see Table 15). 
 
Missing outcome data 
The study plan (Bellier et al., 2024) specified that we will further investigate data missingness if this is predicted by observed 
covariates. To test this we create a binary variable where the value 1 is assigned if the QRT endline score is missing and the 
value 0 if it is present. We then run a logistic regression to investigate whether this binary indicator of outcome completeness 
is predicted by any of the following covariates: gender; year group; EAL status; FSM status; and treatment allocation. The 
further appendices (e.g. Appendix F) contains the full regression output. The analysis suggests that outcome data is 
significantly less likely to be missing for pupils who are in Year 2. In the study plan (Bellier et al., 2024), we specify that if any 
of the observed covariates predicts missingness, we will run a complete case analysis with and without covariates and 
compare the results. We do not specify any analyses for the scenario we face: covariates that are not included in the 
analyses predicting missingness. However, given that this covariate is not included in the main primary and secondary 
analysis however, it does not change the main results and we therefore, do not proceed with this additional sensitivity 
check. We also further note that we run two models to estimate the impact of pre-teaching on endline scores: i) the primary 
analysis, which only uses the QRT baseline score as a covariate; and ii) an additional analysis with all covariates (including 
year group). The estimates of impact do not change with the addition of these covariates. 
 
 
 
 
 
 
 
 
 
 

http://covariates.to/
http://covariates.to/
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Subgroup analyses 
 
Table 22: Primary analysis for FSM subgroup (two methods) 

Outcome 

Unadjusted means 
Effect size 

Pre-teaching group Comparison group 

n 
(missing) 

Mean 
(95% CI) 

n 
(missing) 

Mean 
(95% CI) 

Total n 
(Condition 1 and 

2) 

Hedges’ g 
(95% CI) P-value 

QRT endline 
score (Interaction 
model) 

1,041 
(263) 

-0.03 
(-0.10, 0.03) 

1,067 
(23) 

-0.00 
(-0.06, 0.06) 2,108 

-0.10 
(-0.25, 0.06) 0.22 

QRT endline 
score (FSM-only 
model) 

304 
(0) 

-0.17 
(-0.28, -0.06) 

306 
(0) 

-0.12 
(-0.23, -0.02) 610 

-0.09 
(-0.25, 0.07) 0.28 

 
The study plan (Bellier et al., 2024) specifies a subgroup analysis to explore whether the impact of the pre-teaching varied 
based on pupils’ FSM status (Equation 4). We used two approaches for this: one model run on the subsample of FSM-eligible 
pupils; and another on the full sample including an interaction term for FSM eligibility. The dependent variable for both 
analyses was the QRT endline score. 
 
As Table 22 indicates, when estimating the effect on the FSM subgroup only by restricting the sample, those who were 
eligible for FSM suggest a very small (negligible) negative effect (beta = -0.07). While the best estimate of pre-teaching’s 
impact on FSM pupils is a small negative effect (Hedges’ g = -0.09) the true effect may range between a moderate negative 
effect and a small positive effect (95% CI of Hedges’ g: -0.25, 0.07). 
 
In a second model, we included an interaction term. The coefficient on the interaction term (interpreted as the difference in 
effects between FSM and non-FSM pupils) is small (see Hedges’ g for the interaction effect model). Our best estimate of the 
difference in effects between the two groups is a small negative effect, however, the CI on this estimate is fairly wide (ranging 
from a moderate negative effect to a small positive effect). 
 
The analysis conducted using an interaction term, and the analysis specifically on the subsample of FSM-eligible pupils 
both suggest that the additional effect on FSM pupils is slightly negative. While our best estimate of this additional impact 
on FSM pupils, the CIs for this estimate are fairly wide and suggest that this result should be interpreted carefully as the true 
additional effect on FSM pupils may range between a moderate negative effect to a small positive effect. Overall, the 
analysis does not provide sufficient evidence to make conclusive statements about the impact of pre-teaching on FSM 
pupils, and we caution against the interpretation of a negative effect. 
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Additional analyses and robustness checks 
 
Table 23: Primary analysis for FSM subgroup (two methods) 

Outcome 

Unadjusted means 
Effect size 

Pre-teaching group Comparison group 

n 
(missing) 

Mean 
(95% CI) 

n 
(missing) 

Mean 
(95% CI) 

Total n 
(Condition 1 

and 2) 

Hedges’ g 
(95% CI) P-value 

QRT endline score 
(Primary outcome with 
covariates) 

1,061 
(243) 

-0.01 
(-0.07, 0.05) 

1,084 
(221) 

0.01 
(-0.05, 0.06) 2,145 

0.01 
(-0.07, 0.10) 0.77 

CMAS-UK 
(Secondary outcome 
with covariates) 

1,059 
(245) 

1.89 
(1.87, 1.91) 

1,080 
(225) 

1.89 
(1.87, 1.91) 2,139 

0.004 
(-0.08, 0.09) 0.94 

CMAS-UK 
(Secondary outcome 
with QRT score as 
covariate) 

1,053 
(225) 

1.89 
(1.87, 1.91) 

1,082 
(225) 

1.89 
(1.87, 1.91) 

2,135 0.01 
(-0.07,0.10) 

0.73 

QRT endline score 
(FSM interacted with 
treatment, with 
covariates) 

1,030 
(274) 

-0.03 
(-0.10, 0.03) 

1,053 
(252) 

-0.01 
(-0.07, 0.05) 2,083 

-0.10 
(-0.25, 0.06) 0.22 

QRT endline score 
(‘On time’ indicator 
interacted with 
treatment) 

1,079 
(225) 

-0.01 
(-0.07, 0.05) 

1,107 
(198) 

0.01 
(-0.05, 0.07) 2,186 

0.10 
(-0.03, 0.23) 0.13 

 
As specified in the study plan (Equation 5) (Bellier et al., 2024), we perform a subgroup analysis to study potential 
heterogeneous effects based on whether schools started implementing the pre-teaching ‘on time’ or ‘late’, reflecting 
unanticipated variation in the timing of implementation during the trial. The regression analysis suggests that pupils who 
were in schools that delivered the pre-teaching ‘on time’ scored slightly higher than pupils in the ‘late’ group, estimated to 
be approximately 0.10 (95% CI: -0.03, 0.23) SDs higher (Table 23). 
 
The QRT scores, broken down by Year 1 and Year 2, suggest that patterns of scores may have differed between ‘on time’ and 
‘late’ schools, particularly for Year 1 pupils. Among Year 1 pupils, those in schools that administered assessments on time 
scored higher than those in schools that administered them late—by 0.47 SD higher in the pre-teaching group and 0.22 SD 
higher in the comparison group. This indicates that while timing effects were evident for all pupils, the difference was larger 
for pre-teaching pupils, suggesting that any treatment effect may have been stronger where assessments were delivered on 
time. However, for Year 2 pupils, the differences between ‘on time’ and ‘late’ schools were minimal (0.01 SD and 0.00 SD 
respectively). Taken together, these findings suggest that the delivery timing may have moderated the impact of pre-
teaching—mostly in Year 1—even though the formal regression results were not conclusive. This is explored further in 
relation to the IPE findings in the ‘Conclusion’ section below. 
 
As a robustness check, we also re-ran the primary and secondary analyses with additional covariates including year group, 
gender, and EAL status. The primary analysis with additional covariates echo the main analysis (only baseline score as a 
covariate) exhibits a similar effect size, suggesting that the effect of pre-teaching does not change from the primary analysis 
after accounting for these demographic characteristics. The secondary outcome analyses similarly indicate a negligible 
effect of pre-teaching on pupils’ mathematical anxiety mirroring the main analyses. 
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Implementation and process evaluation results 

This section describes how pre-teaching was implemented in the trial (the research questions we set out to address in the 
IPE can be found in the ‘Evaluation objectives’ section). It covers adherence to the core components of the pre-teaching, 
quality, pupil engagement; and usual practice/differentiation. This is followed by a discussion of the perceived outcomes of 
the approach and key mechanisms/moderators in relation to pre-teaching’s logic model. 

Adherence 

Overall, the results of the quantitative compliance analysis15 suggest that teachers who responded to the survey adhered 
closely to the core components set out in the logic model and Teacher Guide.16 We present results for each component in 
turn, describing the factors that influenced adherence and teachers’ experience of implementation. 
 
Frequency 
The survey results suggest that most teachers were able to deliver regular pre-teaching in line with the guidelines. At endline, 
81% of respondents indicated that pre-teaching sessions had been delivered at least twice a week during the Autumn Term. 
This was similar in Pulse survey 3 (76%) but lower in Pulse surveys 1 and 2 (51% and 65%, respectively). While this may 
reflect some inconsistency in frequency of pre-teaching over the trial period (perhaps indicating a ‘warm-up phase’), these 
results should be interpreted with caution as the sample size was low and likely to be subject to selection bias (see 
‘Methods’ section). 
 
The following factors, which were interlinked, are likely to have influenced how often teachers delivered the pre-teaching: 
 

1. Teacher buy-in. The teachers/teaching assistants we interviewed were enthusiastic about the trial and motivated 
to deliver pre-teaching. They expressed an interest in its potential to support lower-achieving pupils and boost 
confidence. Consequently, it was something that some teachers/schools had already considered or were 
planning to introduce. 

2. Ease of implementation. As a Teacher Choice trial, pre-teaching was intended to be relatively easy to adopt 
without extensive preparation, resources, or time commitment. Overall, the survey data suggests that this was 
true for many teachers—71% rated implementation as ‘easy’ in the endline survey. They attributed this to the 
experience of teaching staff (57%), having access to physical resources (57%), and the sessions being short in 
length (46%). The latter came through strongly in the interviews—teachers said if the sessions were longer, finding 
time to fit them in would have been difficult. This suggests that increasing the length of pre-teaching sessions, in 
an attempt to increase any positive impact on outcomes, is not a viable option for schools. Interviewees also 
noted that because it was not a prescriptive approach, it required minimal extra work beyond their usual lesson 
planning. This is supported by the survey, which suggests planning was not overly intensive (71% said they spent 
between 5 and 20 minutes planning each pre-teaching session, 20% said it took them less than five minutes.) 

3. Timetabling. This was something that many teachers struggled with, despite the short length of the sessions. 
Nearly three-quarters (72%) of endline survey respondents said that it was challenging to find time in the day to 
deliver the sessions prior to the maths lesson. In the interviews, teachers described their timetables as ‘tightly 
packed’, with limited free time for additional activities. Initially, this led to delays with teachers starting the pre-
teaching and committing to regular delivery, according to some project leads we interviewed. In the Pulse survey 
1, 39% of respondents said they had not yet started delivery. 

 
15 To keep data collection requirements to a minimum, compliance was measured at the teacher level using responses to the endline 
survey. We did not ask teachers to record information on attendance and number/length of sessions. The survey response rate was 46%. 
We therefore, do not have compliance data for teachers in just over half of schools. There is a risk that the surveys may provide a biased 
picture of teacher compliance. 
16 These components were: frequency (twice weekly); duration/timing (approximately 15 minutes, prior to the main maths lesson); 
recipients (a fixed group of pupils assigned to the treatment group); and relationship to the main lesson (forward-looking focus). 
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Nevertheless, at endline, most teachers (81%) reported delivering the sessions at least twice a week, which suggests that 
teachers found ways around this.17 A key strategy was to formally build pre-teaching into the timetable. Using time reserved 
for assemblies and collective worship worked well. However, even with this approach, challenges remained: 
 

● Finding enough suitable time slots was difficult, especially for multi-form entry schools that needed to 
schedule two sessions per class each week to meet the requirement. 

● Changes to timetables (e.g. due to whole-school events) caused some sessions to be cancelled. This may 
have reduced the total amount of pre-teaching that pupils received, especially given the short delivery 
period (one term). 

It is also possible that the endline survey results overestimate how many teachers delivered the sessions twice a week. 
There are two possible reasons for this. There may have been a selection bias, with more compliant teachers responding to 
the survey (the sample was small, 46% response rate) or teachers’ may have simply overestimated the frequency of delivery 
due to recall bias. 
 

4. Staffing. This was another important practical consideration for schools, which affected their ability to deliver the 
sessions twice a week. Just over half of endline survey respondents (56%) said that staff capacity was a 
challenge. Interviewees, particularly class teachers, said they had to miss sessions when they lacked cover (e.g. 
due to staff absence) or because they had to handle other urgent priorities. Despite these difficulties, teachers 
valued the opportunity to deliver small group support, which they would rarely otherwise get. 

 
Teaching assistants were involved in delivering pre-teaching sessions to mitigate teacher resource challenges. Both our 
recruitment materials and the Teacher Guide stated that while the sessions would ideally be delivered by the class teacher, 
it was possible for a teaching assistant to either help with, or directly deliver, the pre-teaching sessions where this was not 
possible. This built on findings from our scoping phase, and Teacher Guide pilot, which found that giving schools flexibility 
on this (i.e. allowing teachers to rely on teaching assistant support if and when needed) was seen as positive, provided that 
the Teacher Guide contained enough guidance (which led us to include more examples than beforehand). The endline 
survey showed there was considerable variation in the number of teaching assistants involved in delivering pre-teaching, 
which ranged from 0 to 9. The average number was 2. 
 
While using teaching assistants helped to ensure the sessions got delivered, the use of teaching assistants in some schools 
might have moderated the impact of pre-teaching, and could help to explain the lack of treatment effect. In the interviews, 
some project leads felt that teaching assistant-led pre-teaching could be less effective than teacher-led sessions. This was 
primarily attributed to teachers’ stronger subject knowledge and deeper understanding of the curriculum and learning 
objectives. Effective teaching assistant delivery was reliant on teachers creating clear plans and instructions for teaching 
assistants, and teaching assistants being able to deliver the content as intended and provide feedback on pupil 
understanding. There were examples of where this had been done well in the case studies, for example, where a teacher 
created a clear plan and set of instructions for the teaching assistant, discussed this with them and asked the teaching 
assistant to provide written feedback on how the session went. However, it is uncertain whether and how much this 
happened across the whole sample of participating schools. Furthermore, project leads also noted that less experienced 
teaching assistants were less confident in leading the sessions (discussed further below in ‘Quality’ section). The EEF’s 
evidence-based guidance on the deployment of teaching assistants clearly lays out the challenges of using teaching 
assistants effectively. Specifically, the EEF recommends that teaching assistants are not used to replace teachers, and that 
pupils who struggle most should spend more time with their teacher (not their teaching assistant) as compared to their 
peers (EEF, 2025a). The EEF’s guidance does not rule out using teaching assistants to deliver well-chosen, evidence-based, 
structured programmes where appropriate, but it may be that this particular type of approach is not appropriate for teaching 
assistants, especially in resource-constrained schools, where they may not receive the support needed to deliver it well 
(EEF, 2025a). 
 

 
17 It is worth noting however, that teachers may not have found this sustainable for a full school year, especially given concerns around 
staffing (see below). 
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Duration and timing 
The Teacher Guide advised running the sessions for around 15 minutes, but the exact length was left up to teachers. Around 
73% of endline survey respondents said that the sessions lasted 10–20 minutes on average. However, a quarter (25%) 
reported that their sessions were shorter (less than ten minutes on average). In the interviews, teachers whose sessions 
were shorter said that it was difficult to keep pupils engaged for longer than this due to their limited attention spans. This 
was particularly the case for Year 1 pupils, as illustrated by the following quote: 

I think any longer would have felt like a lesson to them if I’m being honest. I thought, especially year one, 
getting them to sit on the carpet for any length of time [is a challenge]...any longer I think may have got in 
the way of what we wanted from them. (Session lead, Case study school) 

However, sessions could also be inadvertently shorter than planned due to the timetabling and staffing constraints 
discussed above. Teachers commented that sessions could be ‘rushed’ as a result. The short duration of some pre-teaching 
sessions may have prevented teachers from meaningfully introducing key concepts and addressing misconceptions. This 
limitation could have been a barrier to improving pupils’ understanding of the main lesson and help to explain why pre-
teaching had no overall effect. 
 
The timing of sessions (proximity to the main lesson and time of day) was left up to schools. Around half of respondents 
(53%) said they delivered pre-teaching sessions on the same day as the main lesson. Around 46% said they happened earlier 
in the same week. Some teachers believed that same day pre-teaching was better for pupil recall but timetables did not 
always allow for this 

Finding the time to fit it in is difficult. Our maths lessons are first thing in the morning so any pre-teaching 
has to be done the day before. (Pulse survey) 

It is possible that the estimated impact of pre-teaching was diluted by there being a longer gap between pre-teaching and 
the maths lesson. See ‘Perceived outcomes, mediators, and moderators’ for further discussion. 
 
Who received the pre-teaching 
Year 1 and Year 2 teachers in participating schools were asked to select 12 pupils in their class who were then randomly 
allocated to the pre-teaching group or the comparison group. The trial used pupil-level randomisation to maximise the 
chance of detecting a difference in outcomes. Our expert advisors and teachers engaged in the scoping phase and pilot 
agreed that five to six pupils was the ideal size for small group support, and that more than six pupils was likely to become 
harder to manage logistically, partly due to increased differences in pupil levels and need, thereby reducing potential 
impact. This is also in line with evidence from the EEF on small group tuition (EEF, 2021). The decision to have six pupils was 
then based on the need to maximise statistical power, while managing teachers’ abilities to deliver the sessions. Pupil 
selection guidance stated that the 12 pupils selected in each class should be those who stand to benefit the most from the 
additional targeted support in maths. The guidance gave the following examples to help teachers with their selection—
pupils who are working below age-related expectations, experience maths anxiety, or lack confidence during the maths 
lesson, or tend to struggle with some key concepts and skills. 
 
There was no strict inclusion or exclusion criteria for pupils in the pre-teaching group. The baseline survey asked teachers 
to rank the factors that were considered when selecting pupils, in order of importance. The results suggest that teachers 
mainly looked at age-related expectations (49% ranked this first) alongside their own ‘subjective assessment of which 
pupils would benefit’ (35% ranked this first). This aligns with the instructions that teachers were given. Overall, it is worth 
noting that there was a large amount of teacher discretion involved in the selection process. 
 
The survey and interviews highlighted significant challenges with the selection process, which may have affected who 
received pre-teaching, and thus, moderated its effectiveness: 
 

● First, some teachers felt that selecting pupils in the Summer Term for an Autumn Term approach was too 
early. They said a lot could change over the summer, particularly in this age range (they saw some pupils 
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regress and others progress) and would have preferred to nominate pupils in September based on an 
updated assessment. 

● Second, and most importantly, some teachers said they did not have 12 pupils in a single class who they 
deemed eligible for the pre-teaching (e.g. working below expectations). This meant that some pupils were 
included in the pre-teaching group even though they were not those whom teachers believed could benefit 
the most from pre-teaching (i.e. they were working at or above expectations), resulting in a mixed-ability 
group. Simultaneously, some pupils who may have been ideal candidates for the pre-teaching group were 
instead randomised into the comparison group, and did not receive the pre-teaching. 

Consequently, the results of the impact evaluation may not be a true reflection of the impact of pre-teaching when delivered 
to a targeted group of pupils in the absence of the selection constraints, which were implemented in the context of this trial 
(mainly to increase sample size and thereby maximise statistical power, with the aim of ensuring we were able to detect an 
effect, if it exists). 
 
While teachers were not always satisfied with the groupings, the endline survey results suggest that schools complied with 
the core restriction of the trial to deliver pre-teaching to pupils allocated to the treatment group. This is based on the fact 
that the majority said that sessions were delivered to the group of pupils allocated to receive the sessions (97%) and that 
this group stayed fixed during the Autumn Term (98%). These results are based on the following questions in the endline 
survey: ‘Have there been any changes in the group of pupils receiving the pre-teaching?’ and ‘Were any of the pupils who 
joined the pre-teaching group initially assigned to the comparison (no pre-teaching) group, in the list we shared with you?’ 
(only teachers who selected: ‘Yes, one or more pupils joined the group’ to the first question were invited to respond to the 
second.) 
 
Relationship to main lesson 
Teachers were asked to ensure that their pre-teaching sessions had a ‘forward-looking focus’. This element is central to 
how we defined pre-teaching for the trial, as its effectiveness is believed to be linked to pupils previewing lesson content 
and warming up prior knowledge. The case studies show a mixed picture in terms of how far teachers stuck to this. On the 
one hand, interviewees described delivering a ‘shorter and more simplified version of the lesson’ which consisted of using 
the same resources (e.g. slides), activities (e.g. manipulatives, style of questions), and language (e.g. key vocabulary) that 
would be used in the upcoming lesson or unit. However, some session leads also told us they had incorporated elements 
of catch-up (e.g. retrieval exercises, consolidating content from the previous lesson) in their sessions, where this was felt 
to be more beneficial for pupils’ learning. We do not know how prevalent this was across the whole sample of schools, 
which limits our confidence that the impact evaluation results reflect the true effectiveness of pre-teaching when 
implemented as intended. There are several possible reasons for teachers incorporating elements of catch-up: 
 

● Usual practice. Teachers said that they would typically start lessons with retrieval practice to embed 
learning and remind pupils of things they had already covered, and that small group programmes were 
almost always focused on post-teaching/addressing gaps based on teacher assessments during lessons 
(see section on ‘Usual practice, differentiation, and comparison group activity’ for more detail). 

● Interpretation of ‘forward-looking’. There is possible ambiguity about what counts as ‘forward-looking’. 
For example, reminding pupils of a concept might still be important for enabling access to the lesson. 
Clearer examples/guidelines may be needed to ensure consistency. 

● Teacher use of guidance and understanding of guidelines. Interviewees generally demonstrated a good 
understanding of pre-teaching that aligned with the guidance, however, in the endline survey just over half 
(55%) selected ‘not very often’ when asked how often they used the Teacher Guide. This may have affected 
fidelity. Reasons for not using the Guide were not having the time (26%) and not finding it useful (20%). 
Nevertheless, among those who said they used the Guide ‘often’/‘very often’ (37%), the most common 
reason was for checking what you should/shouldn’t do (59%). This suggests it was a useful tool for some in 
ensuring fidelity. There is potential for increasing the usefulness of the Guide as a practical tool, discussed 
further below. 
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Quality 

Teachers had autonomy over how they delivered the sessions. This section explores the quality of session delivery and how 
this varied: 

● Delivery style. This was judged to be of high quality by observers. We observed teachers and teaching 
assistants use encouragement and praise to motivate pupils and acknowledge their efforts. They also 
employed a variety of strategies to keep pupils engaged, such as using manipulatives, varying their tone of 
voice, providing one-on-one support, and intentionally introducing mistakes as a teaching tool. 

● Session structure. The observed sessions focused on a single concept (e.g. multiplication, shapes), in line 
with the guidance. However, the structure of these sessions varied. Some sessions began with whole-group 
work before moving to individual or paired practice, which allowed session leads to check for understanding 
and address misconceptions. Other sessions, particularly those that were shorter, remained in a whole-
group format for the entire duration. These sessions offered fewer opportunities for independent practice 
and teacher feedback before the main lesson. 

● Activities. According to the endline survey, explaining key concepts (64%), demonstrating a skill or strategy 
(57%), and group skill practice (53%) were the most frequently run activities. Teachers predominantly used 
storytelling and manipulatives (e.g. counters/chips, dice, dominos, shape blocks) in the sessions we 
observed, to build understanding of concepts. We observed the use of quizzes and songs/rhymes, which 
made the sessions interactive, but we did not see any games and this was a less common activity in the 
survey (12%). In the interviews, some teachers said that there was simply not enough time to introduce and 
play a game during the session. 

● Tailoring. During the sessions we observed, teachers were attentive to pupils who needed extra support, 
for example, by repeating instructions and pairing up with pupils to complete the activity. However, teachers 
said having pupils with different levels of ability made it difficult to pitch the sessions at a suitable level for 
all pupils (as discussed in the section on ‘Who received pre-teaching’). In addition, some teachers said they 
had pupils in their group who needed one to one support due to behavioural issues or language and 
communication difficulties. As a result, they struggled to access the pre-teaching. This may have affected 
what different pupils got out of the pre-teach sessions, and therefore the effectiveness of the pre-teaching 
(this is discussed further in the section on ‘Perceived outcomes and moderators’). 

Several factors influenced the quality of sessions: 

● Role and level of experience of session leads at baseline. Most, but not all, had prior experience of 
delivering pre-teaching to a small group (87%). There was a mixture of experience based on length of time in 
teaching, with just over half (57%) having ten years or more of experience, a quarter (25%) having between 
five and ten years of experience, and 18% having less than five years of experience. However, some of the 
project leads we interviewed said that teaching assistants, especially those with less experience, struggled 
to grasp the purpose of pre-teaching. This probably resulted in variation in quality of the sessions. 

● Length of sessions. This may have impacted quality, with shorter sessions having less time for practice, 
play, and discussion. 

● Teacher Guide. The Teacher Guide was designed to provide session leads with ideas for activities to use in 
the sessions, however, the survey results suggest that it was not used to its full potential. While interviewees 
found the example session plan helpful, less than a third (29%) of survey respondents reported using it for 
finding ideas for activities. Interviewees and survey respondents wanted to see more and a wider range of 
example activities and ideas covering different topics to support their planning. 

● Group composition. The composition of the groups presented a significant challenge. Groups often 
included pupils with mixed abilities, making it difficult to effectively tailor the sessions to everyone’s needs. 

Pupil responsiveness and engagement 

The findings suggest that, overall, there was a broad level of engagement with the pre-teaching. 98% of endline survey 
respondents agreed that pupils had been ‘very engaged’ (42%) or ‘somewhat engaged’ (56%). Only 2% of pupils were 
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considered by online survey respondents to be ‘not very engaged’. In the interviews, teachers said that engagement was 
supported by the following: 

● Perceptions. Teachers said that framing the sessions as something ‘special’ or ‘extra’ helped with 
engagement. This was reflected in the focus groups where pupils described the sessions as ‘early maths 
that no one else gets to do’ (Child focus group). 

● Activities. The use of manipulatives and storytelling made the sessions interactive and increased 
engagement. Pupils said they enjoyed the stories and were enthusiastic about using counters and shapes. 

● Session length. The short length of the sessions helped, but teachers said there were still challenges with 
concentration and stamina, particularly with younger Year 1 pupils. This was also evident in the 
observations—session leads had to repeatedly use different techniques to bring back focus. 

● Timing. Pupils were more alert and engaged in the morning. Approximately half of endline survey 
respondents (55%) delivered the sessions first thing in the morning, 29% in the morning lesson time, and 
30% in the afternoon lesson time. 

Engagement differed within the groups according to teachers. The endline survey results (see Figure 3 below) show that the 
proportion of teachers who considered pupils as ‘not very engaged’ was highest for low-attaining pupils (13%) compared to 
all pupils/FSM pupils. They were also less likely to be considered as ‘very engaged’. This was supported by the reflections 
of interviewees, who said that they found it challenging to engage pupils who found maths difficult and struggled with 
school/being in a classroom in general. In the observations, we saw this happen where some pupils sat further away from 
the group, did not actively participate, and showed signs of being bored and uninterested. They also found the subject 
matter difficult (e.g. were unable to answer questions correctly). Difficulties engaging some pupils may have undermined 
the effectiveness of the pre-teaching, which relies on pupils engaging with, and understanding, the material ahead of the 
main lesson. 
 
Figure 3: Level of engagement with pre-teaching 

 

Usual practice, differentiation, and comparison group activity 

Schools were asked about how they typically delivered targeted support in maths, to explore how this compared with pre-
teaching, and understand what support pupils received during the trial period. Usual practice consisted of two main types 
targeted support: 
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● Support during the lesson. To help lower-achieving pupils to understand the lesson. This was the most 
common type of targeted support that treatment and comparison group pupils received during the trial (82% 
and 79%, respectively). It involved using year below resources, providing teaching assistant support within 
the classroom, and taking pupils out of the classroom during the lesson (although they tried to avoid this 
since it meant those pupils would miss out on conversations). 

● Post-teaching/catch-up sessions. To fill gaps in knowledge and understanding. Around 40% of 
respondents said that pupils in the treatment group received this type of support, compared to 34% for 
pupils in the comparison group. This was felt to be distinct from pre-teaching, which teachers described as 
a more proactive approach to providing targeted support compared to catch-up programmes. Pre-teaching 
was not common practice in this form among case study schools, with the exception of ‘soft starts’.18 Some 
teachers/schools were interested in whether it would be more effective than what they normally do, and 
whether it could pre-empt other programmes, by addressing misconceptions beforehand. 

The survey results show a low baseline prevalence of pre-teaching. At baseline, 6% of those whose school ran small group 
programmes said that this consisted of pre-teaching. At endline, out-of-class support before the lesson (i.e. pre-teaching) 
was minimal (4%) for comparison group pupils, which suggests that teachers complied with the requirement to deliver 
business as usual (not pre-teaching) to the comparison group. In addition, this shows that outside of the additional pre-
teaching, treatment and comparison group, pupils likely received similar levels of support. However, in Pulse survey 3, 24% 
(n=28) of respondents selected ‘pre-teaching’ when asked what targeted support pupils in the comparison group received 
in maths during the trial period. While this would obviously represent a threat to the internal validity of the impact 
evaluation,19 18 of the 28 respondents who make up this 24% also responded to the subsequent endline survey, where they 
indicated that the pre-teaching was only delivered to pupils in the allocated group (and were therefore, classified as 
compliant for this). These contradictions highlight uncertainty about who received the pre-teaching and the level of non-
compliance. Differences in responses might reflect differences in question wording (in Pulse survey 3, respondents were 
asked: ‘What targeted support have pupils in the comparison group received in maths, if any?’ of which pre-teaching was 
one of the options). Regardless, the remaining ten respondents (at ten different schools) who responded this way in Pulse 
survey 3 did not respond to the endline survey. Assuming they responded accurately, this indicates potential issues with 
compliance. 
 
We do not have any information from these schools to explain this. However, we know from the interviews that there was 
some dissatisfaction with the allocations—for example, teachers felt that some of the lowest ability pupils were placed in 
the comparison group and were disappointed that they would not benefit from the pre-teaching. This concern may have led 
some teachers to introduce elements of pre-teaching to those pupils. As we did not collect pupil-level compliance data (e.g. 
total number of sessions, attendance at sessions), we are unable to report on exactly who received the pre-teaching and 
how much pre-teaching they received (dosage). Ultimately, it is worth recalling that the generalisability of these survey 
findings are limited by the low overall response rate in each case (34% and 46% for the baseline and endline surveys 
respectively; 25%, 26%, and 49%, respectively for all three pulse surveys), and that they should be interpreted with caution. 

Perceived outcomes, mediators, and moderators 

Perceived outcomes 
Confidence and anxiety 
According to the logic model, pupils who receive pre-teaching should experience reduced maths anxiety during the main 
lesson. The impact evaluation did not find a difference in this outcome between the comparison and treatment groups. 
However, the IPE found evidence that teachers believed pre-teaching can boost confidence in maths. Around 86% of 
endline survey respondents said they noticed a positive difference in pupil confidence over the course of implementation, 
though the survey did not ask teachers specifically about maths anxiety. This was supported by the findings from the 
interviews, as shown by the quote below: 

 
18 Soft starts refer to a gentle, flexible way to begin the school day, designed to help pupils transition smoothly into learning. 
19 It is worth noting that non-compliance in the form of pupils allocated to the control condition receiving the pre-teaching would lead to 
an underestimation of any positive impact of pre-teaching on measured outcomes, rather than an overestimation. 
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It’s been really useful for the children to have that small group for them to feel more confident to come into 
the classroom and access it more independently. (Teacher interview) 

Teachers reported that as a result of increased confidence, pupils persevered with independent tasks, were more willing to 
use the resources/manipulatives and actively participated in class discussions. Teachers said that being exposed to the 
work beforehand gave pupils the motivation to ‘have a go’ during the main lesson, and the tools to engage with what was 
being asked of them. This suggests that the following mechanisms are important: 
 

● Strong bridge-building between pre-teach and lesson content. This includes during the main maths 
lesson. In the interviews teachers said they would remind pupils in the pre-teaching group that they had 
already practiced a task and would refer back to what they did in the small group. In the focus groups, pupils 
who agreed that the sessions were helping them with maths said that this was because they were doing the 
same thing that they would be doing in the lesson. 

I was able to say to them during that group that I can’t wait to see what you do tomorrow in maths. So 
then within the math lesson, I would remind them, do you remember yesterday during that group we 
did? (Teacher interview) 

● Explicitly teaching pupils self-regulation strategies (in the pre-teach sessions). The logic model links 
pupils being better able to self-regulate (manage their motivation, thoughts, and behaviour to set goals, 
monitor working, and reflect and review progress) to lower anxiety. Examples of this from the observations 
included teachers modelling how to answer a question, framing mistakes positively (as something to learn 
from), and teaching pupils how to work through them (telling them that this was what makes a good 
mathematician). 

Nevertheless, confidence gains were also attributed to the small group aspect of pre-teaching due to this being a ‘low-
stakes’ environment where pupils could access additional support from a teacher/teacher assistant. 

She wouldn’t normally put her hand up to answer questions whereas in this small group of five children she 
had the confidence to give answers and I think that really helped her. (Teacher interview) 

The logic model suggests that pre-teaching can also boost confidence by changing how the wider class perceives members 
of the group. There was some evidence of this, for example, where teachers reported that the pre-teaching group was viewed 
positively by other pupils, who sometimes asked to join in. This was reflected in the focus groups with pupils where pupils 
described the group as something ‘extra’ that only they got, which their classmates wanted to join. The way teachers framed 
the group, such as calling it a ‘maths club’, contributed to this perception. Over time, it is possible that this also shifts 
attitudes about who is ‘good’ or ‘bad’ at maths, further reinforcing confidence of pupils in the group. However, the logic 
model also acknowledges the risk of pupils in the pre-teaching group feeling labelled and stigmatised. This was observed 
by some teachers early on in the trial period, who were concerned that being picked for the pre-teaching group made certain 
pupils even less confident as they felt they were being singled out due to their low skill level. To mitigate this, they reframed 
the group as a way to ‘stretch’ pupils, which provided reassurance. This highlights the importance of framing in minimising 
the chance of backfire effects, although it is unclear how successful this was in practice. 
 
Understanding of lesson content and mathematical reasoning 
The logic model suggests that pre-teaching can help pupils to better understand the mathematical concepts and language 
covered in the upcoming main lesson, by helping to retain topic knowledge and master key concepts and vocabulary. It is 
hypothesised that in the long term, this will have the result of improving their mathematical reasoning, which is the primary 
outcome measure in the impact evaluation. 
The survey results show that pre-teaching is perceived to improve pupils’ understanding of lesson content and, to a lesser 
extent, mathematical reasoning skills. At endline, most respondents (90%) said that pre-teaching was effective at boosting 
their pupils’ understanding of the main lesson. Fewer teachers (70%) said that pre-teaching was effective at improving 
mathematical reasoning. In the interviews, while they were positive about the confidence gains, teachers found it difficult 
to comment on whether skills had improved, either because it was too early or because they felt this needed to be verified 
by assessment data. Data from the focus groups was limited in general, but some pupils said that the pre-teaching sessions 
made them ‘smarter’. 
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Figure 4: Perceived effectiveness of pre-teaching 

 
 
Teachers who said they thought pre-teaching was effective at improving mathematical reasoning skills were asked why they 
thought this to be the case. The results are shown in Table 24 below. 
 
Table 24: Reasons why pre-teaching was effective at improving mathematical reasoning  

Benefit n % 

They boosted their confidence 64 51 

They provided additional teaching time 43 34 

They improved the retention of key concepts 29 23 

They improved their ability to use basic mathematical vocabulary 14 11 

They made pupils more autonomous during the lesson 14 11 

 
Confidence was the most important driver (51%; Table 24). In the interviews, teachers linked this to increased participation 
in maths lessons, which they saw as having a knock-on effect on skills (Table 24). Around 23% of respondents selected ‘they 
improved their retention of key concepts’ and 11% of respondents selected ‘they improved their use of basic mathematical 
vocabulary’ (Table 24). These are hypothesised to be key mediators related to an improved understanding of lesson content 
in the logic model. The following factors may explain why these mechanisms were weaker than expected, and help to 
interpret the results of the impact evaluation, which found a very small (negligible) positive effect of the pre-teaching on 
pupils’ mathematical reasoning skills. 
The pre-teaching was not intense or consistent enough 
There were several factors related to how the pre-teaching was implemented that are likely to have contributed to the lack 
of effect found in the impact evaluation. 
 
First, the implementation period itself was short by design (delivered over one term), and staffing and timetabling challenges 
were common. This may have affected how much of the pre-teaching pupils received and the consistency of delivery. In the 
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interviews teachers said they thought pre-teaching would be more impactful if delivered more often, but that this wasn’t 
feasible. Indeed, the findings suggest that implementation was less feasible than expected based on feedback from 
teachers and experts gathered during the scoping and pilot phase. This discrepancy may be due to a combination of factors. 
The teachers and schools we heard from during scoping/the pilot may have been particularly motivated and enthusiastic, 
or they may have underestimated the challenges associated with delivering pre-teaching sessions alongside many other 
competing demands. 
 
Second, we know that sometimes the sessions were not entirely ‘forward-looking’. They were also short in length, and there 
is some doubt around whether the shortest sessions (less than ten minutes) include enough time for pupils to discuss 
uncertainties and unpick misconceptions with the teacher before they arise in the main lesson. 
 
Challenges related to time and staff availability are likely to be barriers to teachers/schools introducing this into their 
everyday practice in the longer term. However, training and/or guidance for session leads could help to support the 
implementation of forward-looking pre-teaching. 
 
The groups were too broad and not targeted enough 
The design of the trial was underpinned by the assumption that there would be 12 pupils in each class who would be a good 
fit for pre-teaching. This was motivated by scoping phase findings and our expert advisors’ input, as well as existing evidence 
on small group support, balanced out against sample size and statistical power requirements. As discussed earlier (see 
‘Who received the pre-teaching’ section) this did not prove to be systematically true—some teachers said they struggled to 
put forward 12 pupils who were working at a similar level (below expectations). In turn, this may have led to certain groups 
in some schools being too broad and not targeted enough. Having a mixture of abilities in the group was the most selected 
reason for pre-teaching not being effective at improving mathematical reasoning (63% selected, see Table 25 below). 
Interviewees who had pupils of varying abilities in the group said that it was difficult to make the session suitable for all 
pupils. As a result, they said that the pre-teaching was not as targeted as other small group programmes. These barriers can 
be seen as related to the trial requirements. Schools who choose to implement pre-teaching as part of usual practice will 
be able to create more targeted groups of pupils. 
 
Table 25: Reasons why pre-teaching was not effective at improving mathematical reasoning 

Challengea n % total sample % respondents shown 
item 

There were large disparities in prior maths understanding in the group 20 16 63 

The pre-teaching sessions were not regular enough 8 6 25 

There were too many pupils in the group 6 5 19 

Poor pupil attendance 4 3 13 

The length of the project was not sufficient 3 2 9 

Pupils were not engaged with the pre-teaching sessions 3 2 9 
a Please note that this question was only shown to n = 32 respondents who state that pre-teaching was ‘Not very effective’ or ‘Not at all’ effective in 
improving pupils’ mathematical reasoning skills. This data was gathered in the question prior, phrased as: ‘On average, how effective would you say the 
pre-teaching sessions have been at improving your pupils’ mathematical reasoning skills?’ Respondents could select multiple reasons and thus raw n 
values in Table 25 do not add up to n = 32. 
 
Other possible factors that may have moderated the effects of pre-teaching are discussed further below under 
‘Moderators’. 
 
Moderators 
Pupil characteristics 
Teachers felt that pupil needs, level of engagement with school, and attendance affected what pupils got out of the pre-
teaching. 
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● Needs. Teachers described difficulties meeting the needs of pupils in the group where there were large 
discrepancies. Some felt that there were pupils, such as those with additional needs (e.g. Special 
Educational Needs and Disabilities [SEND]) who needed targeted one-on-one support to get the most out 
of pre-teaching. 

● Engagement. As reported in the section on ‘Engagement’, teachers considered their groups to be engaged 
overall, but they said that focus and participation varied between pupils. Where this was lower, teachers 
were concerned that the pre-teaching was less beneficial. This also came across in the focus groups where 
there was a clear split between pupils who thought the session helped them, and pupils who did not (the 
latter being those who said that they did not like maths and they would rather be outside playing). 

● Attendance. The fact that the sessions followed on from each other meant that pupils with low attendance 
were disadvantaged due to having gaps in their knowledge. 25% said that attendance was a key challenge 
in the endline survey. 

Teacher characteristics 
Staff experience was cited as one of the top factors that helped with implementation (57%) but delivery was more 
challenging for less experienced teachers/teaching assistants. Some felt that pre-teaching had been more effective where 
the class teacher was delivering. 
 
School characteristics 

● Implementation timing. Schools began delivering at different times, due to delays completing 
assessments. As reported in the impact evaluation, the regression analysis suggests that pupils who were 
in schools that delivered the pre-teaching ‘on time’ scored slightly higher than pupils in the ‘late’ group in 
the endline assessment. We included both ‘on time’ and ‘late’ schools in the case study sample but did not 
find any noticeable patterns to explain this.  

● School size. Multi-form entry schools faced particular challenges in timetabling, as they needed to 
schedule two pre-teaching sessions per class each week to meet the trial requirements. Finding enough 
time slots was difficult, which could act as a barrier to consistent delivery. 

● Physical environment. Around 45% of respondents to the endline survey cited availability of physical space 
as an enabling factor. Teachers said they had ‘pockets’ of spaces available for small group work. 

Implementation factors 
Most of these factors are discussed elsewhere in the report, so we only include a high-level summary here: 

● Group composition. There was the view that the groups were not targeted enough and too heterogeneous 
in terms of ability. 

● Consistency of delivery. Teachers were required to deliver the sessions at least twice a week for one term. 
The endline survey suggests that this was largely adhered to, however, there were challenges with 
timetabling and staffing, which may have affected how much pupils received. 

● Duration. A quarter (25%) of sessions had been shorter than the recommended length (less than ten 
minutes). Teachers reported difficulty keeping Year 1 pupils engaged for longer periods due to limited 
attention spans. There is doubt whether sessions shorter than ten minutes provided enough time to 
meaningfully introduce concepts and address misconceptions. 

● Teacher guidance. Just over half of respondents said that they did not use the Teacher Guide often during 
the trial. This lack of engagement with the Guide could have negatively affected fidelity and quality. Some 
teachers also expressed a desire for more resources and activity ideas within the guidance. 

● Relationship to main lesson. Teachers said that explicitly linking the pre-teach and main lesson, by 
reminding pupils that they had already practiced the tasks, helped pupils make connections and boosted 
their confidence and engagement in the main lesson. This ‘bridge-building’ was identified as a key 
mechanism for positive outcomes. 
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We asked teachers how they felt about continuing to implement pre-teaching beyond the trial. Overall, teachers were keen 
to continue. At endline, 83% of respondents said that they would feel confident doing so and 84% of respondents said that 
they would recommend pre-teaching to other teachers. They highlighted the following as important if adopting pre-teaching 
outside of the trial: 
 

● Teachers wanted to be able to make changes to groups to ensure they were as targeted as possible to 
address the challenges described above. 

● Teachers wished to have control over when and how they assess pupils to determine if pre-teaching is 
working. They found the trial’s assessment administration to be challenging and time-consuming 
(discussed further below). 

● Teachers would make changes to ensure delivery could be sustained in the long term, by modifying the 
frequency or duration of sessions to better fit daily school routines. 

● Teachers wanted to see a wider range of example activities aligned with specific topics/concepts to inform 
their planning. 

Outcome data collection 

In each school pupils who were put forward for the pre-teaching were required to complete a baseline and the endline 
assessment of the primary outcome measure (QRT) as well as CMAS-UK at endline, to measure the secondary outcome of 
pupils’ anxiety related to maths. The assessments were administered by teachers, which has potential disadvantages 
related to burden, quality and consistency, and bias. The IPE therefore, explored how well teachers understood and 
complied with the outcome test administration guidelines. 
 
The feedback we received suggests that teachers experienced significant difficulties administering the assessments, 
despite being given extensive guidance ahead of time on how to deliver them to pupils. Around 65% of endline survey 
respondents said that they found this ‘difficult’/‘very difficult’. The assessments were time-consuming to administer, 
particularly to Year 1 pupils, which were completed on a one to one basis to ensure those pupils were adequately supported 
during the process. Around 55% said that time was one of the main challenges they faced. There were delays to schools 
completing and submitting assessments, which may reflect the time required to complete them, and contributed to the 
decision to grant an extension to those schools unable to start delivering the pre-teaching sessions after 30 September 2024 
(creating the ‘on time’ and ‘late’ school subgroups documented above). 
 
The guidelines themselves were generally positively received. Approximately half (52%) agreed that the instructions met 
their needs, while 21% selected ‘neither agree nor disagree’. Around 13% selected ‘disagree’/‘strongly disagree’. In the 
interviews, teachers who experienced difficulties with the guidelines said that they had to read over the guidance multiple 
times, and would have liked an opportunity to ask questions. They also thought the guidance could have been shorter and 
less wordy. This highlights some areas for improving the guidance to make it easier for teachers to digest, although the 
majority of teachers still found the guidance to be appropriate, and ensuring that the necessary information was there for 
those teachers who needed it may outweigh the desire for more streamlined guidance for those who did not. 
 
We also received feedback from teachers on the outcome measures used to assess pupils, in particular the QRT for 
mathematical reasoning. There were concerns that the test would not reflect the true ability of pupils—some questions 
were seen as being too difficult and not relevant to the curriculum or the scheme of work schools were following. However, 
our findings suggest that while some teachers judged the QRT to be challenging, it was able to effectively measure a range 
of abilities, and was not so difficult that it created a floor effect. This is evident in the approximately normal distribution of 
scores, which can be seen in Appendix F (i.e. scores are not bunched around a ‘0’ or low mark). It is worth noting that the 
chosen measure was intended to be ‘topic agnostic’, and focused on mathematical reasoning, which means that 
technically curriculum coverage should not have been an issue. The test developers also leveraged their expertise to ensure 
the test was age-appropriate. However, the views of teachers are important here, especially as they affect how they would 
have administered the test in practice. This does not suggest that the measure for mathematical reasoning was necessarily 
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flawed, but points to the importance of factoring in teachers’ views on the outcome measure (especially if they administer 
the assessments themselves) during the design, with the lack of a formal process to do so in this evaluation being a 
limitation caused by the resource and timeline constraints faced. 
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Conclusion 

Table 26: Key conclusions 

Key conclusions 

1. There is no evidence that pupils allocated to receive the One Step Ahead maths pre-teaching made any additional progress in 
their mathematical reasoning skills, on average, compared to pupils not allocated to receive the pre-teaching. This result has a 
moderate to high security rating. 

2. Among children eligible for free school meals (FSM), the best estimate of pre-teaching’s impact is a small negative effect on 
pupils’ mathematical reasoning skills. These results may have lower security than the overall findings because they relate only to 
a subsample of pupils. 

3. Teachers faced challenges with timetabling and staff availability, with many reporting difficulty fitting sessions into their daily 
schedule. This led to inconsistent delivery and sessions that were often shorter than the recommended 10–15 minutes. School 
size may have been a factor here, with some teachers in multi-form entry schools noting particular challenges in timetabling. 

4. Teachers perceived pre-teaching to have a positive effect on pupils’ confidence and engagement, teachers attributed this to small 
groups’ low stakes environment, teachers building explicit links between the pre-teaching and the main lesson (‘bridge building’), 
and changes in how the wider class perceived the pupils in the group. These perceptions from teachers were not reflected in the 
impact evaluation outcomes of maths attainment and maths related anxiety.  

5. The pupil selection process also posed challenges, and randomisation sometimes led to pupils who teachers felt would not 
benefit most from pre-teaching (i.e. they were working at or above expectations) being included in the pre-teaching group. This 
meant that some pupils were included in the pre-teaching group even though they were not the intended target, resulting in a 
mixed-ability group. These factors made it harder to tailor sessions effectively. 

Impact evaluation and IPE integration 

Evidence to support the logic model 
The trial’s findings offer a nuanced perspective on the effectiveness of the One Step Ahead pre-teaching, providing partial 
but valuable support for its underlying logic model. While the impact evaluation suggests that there was no effect on the 
primary outcome of pupil mathematical reasoning skills or its secondary outcome (maths anxiety), the IPE provides helpful 
context and evidence for several of the causal links hypothesised within the original logic model. 
 
There is some evidence in support of the logic model in the IPE’s qualitative and quantitative findings on pre-teaching’s 
perceived impact and mediating mechanisms. The model posited that pre-teaching would boost pupil confidence, improve 
retention of topic knowledge, and foster more active engagement in the main maths lesson. These assumptions were largely 
supported by teachers and pupils in the IPE analysis. A significant majority of endline survey respondents (86%) reported a 
positive change in pupil confidence. This was reported as being a direct result of the pre-teaching sessions being a low-
stakes environment where pupils could practice key concepts and vocabulary without the pressure of a full class setting. 
The qualitative data also provided evidence for the ‘bridge-building’ mechanism, with teachers describing how they 
explicitly linked pre-teaching content to the main lesson. This practice, identified by our expert advisors as a key ‘active 
ingredient’, was perceived by some teachers to be effective in boosting pupil self-efficacy, and pupils were perceived by 
these teachers to be more able to actively participate in class discussions and activities because they had already had a 
‘preview’ of the material. Among teachers who responded to survey questions on the reason(s) for why pre-teaching was 
(not) effective at improving pupils’ mathematical reasoning 23% selected ‘they improved their retention of key concepts’ 
and 11% selected ‘they improved their use of basic mathematical vocabulary’. These are hypothesised to be key mediators 
related to an improved understanding of lesson content in the logic model. 
 
The discrepancy between these positive perceived outcomes and the null findings of the impact evaluation is important to 
note. It is possible that teachers may have been overly positive or optimistic in their assessment of how beneficial the pre-
teaching sessions were, at least in relation to the outcomes measured in this evaluation. It is worth noting also that some 
teachers did raise doubts about whether the shorter pre-teaching sessions (e.g. those that were ten minutes rather than 15 
minutes) were enough time for pupils to discuss uncertainties and unpick misconceptions with the teacher before they 
arose in the main lesson. Relatedly, the discrepancy between the often, positive findings from the IPE and the null findings 
from the impact evaluation, are likely to be explained in part by contextual moderators and implementation challenges. The 
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logic model seems to have correctly identified factors such as staff time and resources, group composition, and the 
consistency of delivery as potential moderating factors, and the IPE found that these had a significant influence on fidelity 
and dosage. Teachers faced substantial challenges with timetabling, with 72% of survey respondents citing this as a barrier. 
This a key factor in ensuring consistent implementation, and this inconsistency, combined with the trial’s short, one-term 
duration, likely diluted any potential treatment effect. Furthermore, the core assumption that teachers could select a 
targeted group of 12 pupils who would all benefit from pre-teaching was not fully met. Teachers reported struggling to 
identify this many pupils with appropriate and similar needs, resulting in mixed-ability groups that were difficult to tailor to 
effectively. This heterogeneity within groups could have prevented pre-teaching from delivering the necessary intensity of 
support to the lowest-attaining pupils. 
 
The trial’s findings highlight that while the causal logic has some supporting evidence in the IPE findings, the effectiveness 
of pre-teaching is likely contingent on a context where implementation can be delivered with an appropriate level of fidelity 
and dosage. For example, the impact evaluations subgroup analysis of ‘on time’ versus ‘late’ schools revealed a small but 
noteworthy difference in pupil outcomes, providing some quantitative support for the IPE finding that consistency of delivery 
is crucial. Further analysis shows this effect was largely driven by Year 1 pupils, for which ‘on time’ schools consistently 
scored higher on the QRT at both baseline and (in particular) endline compared to ‘late’ schools. In contrast, for Year 2 
pupils, the differences between ‘on time’ and ‘late’ schools were negligible. This suggests that implementation consistency 
may be particularly critical for younger pupils, or perhaps that the direct one to one administration of Year 1 assessments 
by teachers (which was not the case for Year 2 assessments) may have magnified the effect of consistent delivery. The 
evaluation also identified a significant limitation with the chosen outcome measure. Feedback from some teachers 
suggested that the QRT did not feel relevant to their curriculum and was perceived as too difficult for some pupils, 
potentially influencing pupil performance and contributing to the lack of a measurable impact. 
 
In conclusion, while this evaluation finds some support for the core premise of pre-teaching (i.e. that a small, targeted 
approach can boost confidence and improve understanding), it also finds that achieving a meaningful impact at scale is 
challenging, in significant part due to the implementation challenges described above. 
 
Interpretation 
The trial’s findings on the perceived positive impact on pupil confidence and engagement align with prior evidence from the 
scoping phase and other studies. The theory that pre-teaching could act as a ‘booster’ for confidence and understanding 
was supported by teachers and pupils, reinforcing the core causal logic outlined in the logic model. The study’s specific 
contribution lies in testing this hypothesis within a ‘Teacher Choice’ model, which aimed to fill a gap in evidence regarding 
the best way to provide out-of-class maths support for young pupils. While some research suggests that the frequency and 
‘intensity’ of pre-teaching correlate with attainment outcomes (van den Berg et al., 2017), the overall low prevalence of the 
practice in UK schools (24% of surveyed teachers reporting they do so regularly or occasionally) meant there was a 
significant need for a trial to generate evidence on its impact. The null result from the impact evaluation, despite the positive 
findings from the IPE, points to the crucial role of implementation fidelity and dosage—factors that prior evidence had 
already flagged as key for effectiveness. Therefore, this finding should be interpreted as the impact of pre-teaching delivered 
under the specific, real-world implementation constraints and short duration of this ‘Teacher Choice’ trial, rather than a 
definitive statement on the effectiveness of all pre-teaching models. 
 
The core hypothesis, supported by existing evidence on targeted support and our own scoping research, was that pre-
teaching would act as a ‘booster’ to improve confidence, understanding, and ultimately, mathematical reasoning. The IPE 
findings provide some evidence for the initial stages of this causal chain. Teachers and pupils reported benefits of pre-
teaching, particularly in boosting confidence and increased engagement in the main lesson. A key mechanism for this, 
confirmed by interviews, was ‘bridge-building’—explicitly linking the pre-teaching sessions to the main lesson. This finding 
supports a central ‘active ingredient’ of pre-teaching and provides a clear, actionable insight for teachers. However, these 
positive proximal effects did not translate into measurable distal outcomes in the impact evaluation. One of the reasons for 
this appears to be that pre-teaching’s fidelity and dosage were compromised by real-world challenges, along with a primary 
outcome measure (the QRT), which some teachers felt was unsuitable for Year 1 pupils in particular. 
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The trial’s findings have significant implications for whether pre-teaching can be effectively replicated using the same 
resources and in normal practice conditions. While the Teacher Choice was designed to be low cost and low burden, the 
IPE revealed that even these minimal requirements were difficult for some schools to sustain. Some teachers cited a lack 
of staff time and resource constraints as the biggest barriers to consistent delivery. The short length of sessions (sometimes 
less than ten minutes) and the difficulty in timetabling them consistently suggest that the ‘at least twice a week for one term’ 
dosage was not always met. Interviews with teachers from the IPE highlighted that increasing the length of the sessions to 
provide a higher dosage would have been difficult to fit into their daily schedules. This suggests that a simple increase in 
dosage may not be a feasible route to improving impact and that the challenge lies in protecting the time and resources for 
the current model. However, the null impact finding in this evaluation should not preclude exploration of alternative, more 
intensive, or longer-duration pre-teaching models that may require greater resourcing and a different implementation 
approach. The impact evaluation’s subgroup analysis, which found that pupils in ‘on time’ schools (those who started pre-
teaching without delay) performed slightly better on the QRT than those in ‘late’ schools, provides quantitative support for 
the IPE’s qualitative finding that consistency of delivery is crucial. These findings suggest that for pre-teaching to be 
effective, schools need to be able to protect the time and resources needed for consistent delivery. 
 
The results of this study contribute to the existing evidence base by highlighting the importance of implementation fidelity, 
even for non-prescriptive, ‘Teacher Choices’. While prior research on targeted maths support has shown positive effects 
(Sahasranaman et al., 2025), this study uniquely focuses on the specific pedagogical choice of ‘pre-teaching’. It adds to the 
body of evidence by demonstrating that while the a priori evidence for pre-teaching is strong, a key challenge is the 
translation of this theory into consistent practice in a busy, resource-constrained school environment. 
 
To maximise the utility of the results, the key message is framed around a ‘theory of change’ informed by the IPE findings, 
moving beyond a binary ‘yes’ or ‘no’ on effectiveness and acknowledging the complexity of translating research into 
consistent practice. The implementation lessons derived from this trial can serve as a guide for teacher decision-making, 
explaining that while pre-teaching holds promise for boosting pupil confidence and engagement (as corroborated by the 
IPE), its success may be contingent on specific implementation conditions that were likely often unmet in this evaluation. 
This framing would empower teachers to make informed decisions about whether and how to implement pre-teaching in 
their own contexts. For example, a teacher could be advised that if their school can dedicate a consistent, protected time 
slot for these sessions, and if they have a clearly defined group of pupils with similar needs, pre-teaching is a promising 
strategy. Conversely, if these conditions cannot be met, they may consider an alternative approach. 
 
We contend that the IPE findings suggest that the core issue experienced by teachers was not that the prescribed length or 
quantity of sessions (10–15 minutes, twice a week) was theoretically insufficient, but rather that the lack of quality and 
consistency of implementation, manifesting in poor adherence to the intended dosage and deviation from the forward-
looking delivery model, likely diluted the potential beneficial effects of pre-teaching. Additionally, pre-teaching was 
designed as a low cost, low burden strategy to minimise displacement of other activities, with the pre-teaching sessions 
being intentionally brief (10–15 minutes). In sum, we believe that challenges experienced by teachers were less about the 
inherent cost of displacement and more about the systemic difficulty for teachers of protecting any time at all for new 
initiatives in a packed school schedule. 

Limitations and lessons learned 

The evaluation, while providing valuable insights, was subject to several limitations and challenges in its design and 
implementation that could have impacted the results presented here. Reflecting on these is crucial for drawing accurate 
conclusions and informing future research in this area. 
 
One of the most significant challenges was the dropout rate for schools. While the attrition rate between randomisation and 
endline (4 of 75 schools, 5.3%) was similar to the rate (6%) assumed in the original power calculations, a large number (25) 
of additional schools withdrew from the evaluation between signing up and randomisation itself. This, in turn, affected the 
trial’s ability to detect a significant effect. While the final sample size was salvaged by the over-recruitment of multi-form 
entry schools, the high-attrition rate introduces a potential for bias. It is possible that schools, which dropped out, differed 
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systematically from those which remained, perhaps in their level of commitment or resources, which could threaten the 
generalisability of the findings. A potential lesson for future trials is to factor in a more conservative attrition rate. 
 
The reliance on school staff for performing data collection also presented a number of challenges. The IPE found that 
teachers experienced significant difficulties in administering the outcome assessments, with 65% of endline survey 
respondents finding the process ‘difficult/very difficult’. This was primarily due to the assessments being time-consuming, 
particularly the one to one administration required for Year 1 pupils. This burden likely contributed to the high number of 
missing test results (423 pupils excluded from the final analysis, an attrition rate of 16.2% of pupils for the primary outcome 
between baseline and endline), and the delays in data submission. In future research, alternative, less burdensome 
assessment methods or the use of external assessors could be considered to improve data quality and minimise teacher 
workload. 
 
Furthermore, the study’s data collection methods, particularly the use of pulse surveys, had limitations that impacted our 
understanding of key implementation factors. The low response rate to all three pulse surveys (only 18% of teachers 
responded to all three) makes these findings susceptible to bias, endorses our framing of them as ‘temperature checks’ 
rather than as a reliable method for collecting consistent monitoring data. The simplicity required to encourage completion 
also meant that crucial information, such as the exact dosage (number of sessions) and pupil attendance, could not be 
captured. This lack of precise dosage data is a substantial limitation, as we cannot definitively state whether the lack of 
impact was due to the pre-teaching itself, or because pupils did not receive enough pre-teaching. 
 
A further challenge was the potential for non-compliance. While the majority of teachers reported delivering pre-teaching 
only to the allocated group, there was some anecdotal evidence of non-compliance in the comparison group. In Pulse 
survey 3, a small number of teachers (24%) reported that pupils in the comparison group had received pre-teaching. This 
may have been driven by a misunderstanding of the survey question, or by teacher dissatisfaction with the random 
allocation (particularly when low-ability pupils were assigned to the comparison group). This situation may have introduced 
an ethical challenge for some teachers, forcing them to withhold perceived beneficial support from pupils they had 
identified as likely to need it, thereby increasing the internal motivation for potential non-compliance. This raises concerns 
about contamination, where the comparison group inadvertently receives elements of the approach, and it highlights a 
limitation in the data, as we were unable to collect pupil-level compliance data to confirm who received pre-teaching and 
for how long. Furthermore, the trial faced the risk that teachers might subconsciously modify their pedagogy in the main 
lesson (e.g. teaching a topic in a different way), or attempt to compensate for the imbalance by dedicating extra in-class 
attention to comparison group pupils who were perceived to be struggling, threatening the genuine ‘business as usual’ state 
of the control condition. However, it is worth recalling the discrepancy between Pulse survey 3 and the subsequent endline 
teacher survey, which suggested that schools complied with the core restriction of the trial to deliver pre-teaching to pupils 
allocated to the treatment group. This is based on the fact that the majority of respondents to the endline survey said that 
sessions were delivered to the group of pupils allocated to receive the sessions (97%) and that this group stayed fixed during 
the Autumn Term (98%). 
 
In a similar vein, anecdotally we suspect that a large proportion of pupils who received pre-teaching during the trial did so 
from a teaching assistant—rather than their class teacher—on at least one occasion. While we have no equivalent endline 
figure, within baseline teacher surveys, 52% of respondents expected at least one teaching assistant to be involved in 
delivering pre-teaching in their school. While our initial scoping phase and Teacher Guide pilot found that giving schools 
flexibility on this (i.e. allowing teachers to rely on teaching assistant support if and when needed) was seen as positive 
(provided that the Guide contained enough guidance), the EEF’s evidence-based guidance on the deployment of teaching 
assistants clearly lays out the challenges of using teaching assistants effectively (EEF, 2025a). Specifically, the EEF 
recommends that teaching assistants are not used to replace teachers, and that pupils who struggle most should spend 
more time with their teacher (not their teaching assistant) as compared to their peers. The EEF’s guidance (EEF, 2025a) does 
not rule out using teaching assistants to deliver well-chosen, evidence-based, structured programmes where appropriate, 
but it may be that this particular type of approach is not appropriate for teaching assistants, especially in resource-
constrained schools, where they may not receive the support needed to deliver it well. 
 



 One Step Ahead 
Evaluation Report 

70 
 

Another threat to the study’s internal validity and the generalisability of its findings stems from the pupil selection process 
and the resulting group composition. We note that some teachers struggled to identify 12 pupils who were suitable for the 
pre-teaching (as defined by the trial guidance), leading to the inclusion of pupils with a mixed range of abilities, some of 
whom were not the intended target.20 This somewhat contradicts the spirit of the trial’s design, which was based on the 
premise that pre-teaching would be delivered to a highly-targeted group of pupils working below age-related expectations. 
The qualitative data from the IPE confirms that this was a moderating factor, as it made sessions difficult to tailor and may 
have diluted pre-teaching’s effect. Specifically, having a mixture of abilities in the group was the most selected reason for 
pre-teaching not being effective at improving mathematical reasoning (16% selected). Interviewee teachers who had pupils 
of varying abilities in the group said that it was difficult to make the session suitable for all pupils. As a result, they said that 
the pre-teaching was not as targeted as other small group approaches. Given the initial project scoping phase (conducted 
from October 2022 to January 2023) suggested that the nomination of 12 ‘eligible’ pupils per class was feasible in this 
context, this suggests that future evaluations may wish to demand a higher standard of evidence for supporting key 
assumptions in trial design. 
 
Similarly, the fact that some teachers incorporated ‘catch-up’ elements into their ‘pre-teaching’ sessions—a deviation from 
the intended forward-looking design—is a source of potential contamination and limits our confidence that the impact 
evaluation results truly reflect the intended Teacher Choice. The evaluation also highlighted a tension within the ‘Teacher 
Choice’ model: the balance between providing guidance and allowing teacher autonomy. While most teachers 
demonstrated a good understanding of the pre-teaching concept, over half of IPE survey respondents (55%) reported not 
using the provided Teacher Guide often. Reasons for this varied, but included a lack of time (26%) and a belief that the Guide 
was not useful (20%). Less than a third (29%) of survey respondents reported using it for finding ideas for activities, while 
interviewees and survey respondents wanted to see more and a wider range of example activities and ideas covering 
different topics to support their planning. Those who did use it often did so to check what they ‘should/shouldn't do’, 
indicating its value as a tool for ensuring fidelity. This finding suggests that while some teachers may have comfortably 
implemented the pre-teaching on their own, a more accessible or integrated guide could improve fidelity for others. Future 
efforts could explore shorter, more interactive, or digitally integrated formats that are less burdensome and more engaging 
for teachers, without sacrificing the professional judgement that is central to the Teacher Choice approach. 
 
Finally, while the IPE provided valuable context, it also faced some limitations, particularly with the pupil focus groups. The 
challenges in eliciting responses from young pupils, especially those in Year 1, limited the depth of the data collected. This 
means that while we have some broad insights into engagement, the findings from this data source are not as prominent as 
those from the teacher surveys and interviews. It is possible that (with less resource and timeline constraint) this data 
collection approach being piloted may have allowed it to be refined to improve its effectiveness. 

Future research and publications 

This evaluation provides a strong foundation for future research. While the primary impact evaluation finding showed no 
overall impact, the nuanced insights from the IPE highlight several key questions that require further investigation. One 
potential area for future research is to determine if a higher dosage of pre-teaching—for example, more frequent or longer 
sessions—can lead to a statistically significant impact on pupil outcomes. Research could also explore whether more 
prescriptive pupil selection criteria (and/or different groups sizes for the pre-teaching group), could lead to more targeted 
and effective approaches. Further research could focus on how to overcome the contextual barriers of timetabling and 
resource allocation. Additionally, future trials could benefit from exploring alternative outcome measures that are perceived 
as more relevant and valid by teachers, potentially in addition to the QRT, to ensure the full spectrum of the approach’s 
effects are captured. Further alternatives and/or additions to the research include a longer delivery period (e.g. a full school 
year) or a different delivery period (e.g. Spring Term rather than Autumn Term), pre-teaching with other year groups, and 
offering more prescriptive pre-teaching guidance—noting that each of these potential research avenues have their own 
complications. 
 

 
20 It is important to consider that reducing the pre-teaching and comparison group sizes from six to four or three would have (due to 
requirements for statistical power) meant a commensurate increase in the number of schools to be recruited by 33% or 50%, 
respectively. 
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Specifically in relation to this latter suggestion, we believe that the Teacher Choice approach (with its emphasis on flexible 
guidance rather than strict fidelity rules) proved to be both a strength and a weakness of this trial. The flexibility made the 
Teacher Choice appealing and feasible for schools, however, it also introduced significant variation in implementation, 
which potentially diluted the overall impact. This points to a key challenge for Teacher Choice research: finding the right 
balance between flexibility (which encourages adoption) and fidelity (which is necessary for effectiveness). Future research 
in this area could explicitly investigate this trade-off, with a more prescriptive guide with fewer suggested activity options 
potentially leading to higher implementation fidelity. Relatedly, the suitability of the pre-teaching to be delivered by teaching 
assistants (rather than by class teachers), and the conditions under which this varies, is another potential avenue of 
research. 
 
There are no plans for further publications, though the detailed data and analysis will be made available in the EEF data 
archive for other researchers to use. This will allow the research community to perform additional and exploratory analyses, 
such as exploring alternative statistical models or combining the data with other similar studies to investigate the impact of 
pre-teaching in different contexts and with a larger sample. 
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Appendix A: Security classification of trial findings 

OUTCOME: Quantitative Reasoning Test (mathematical reasoning skills) 
 

Ratin
g  

Criteria for rating  
Initial 
score  

  
Adjust    

Final 
score  

  Design  MDES  Attrition      

  

Adjustment 
for threats 
to internal 
validity  

[-1]    

  

  
5   Randomised design  <= 0.2  0-10%        

4   Design for 
comparison that 
considers some type 
of selection on 
unobservable 
characteristics (e.g. 
RDD, Diff-in-Diffs, 
Matched Diff-in-
Diffs)  

0.21 - 
0.29  

11-20%  

 4 

  

    

3   Design for 
comparison that 
considers selection 
on all relevant 
observable 
confounders (e.g. 
Matching or 
Regression Analysis 
with variables 
descriptive of the 
selection 
mechanism)  

0.30 - 
0.39  

21-30%  

       3 

2   Design for 
comparison that 
considers selection 
only on some 
relevant 
confounders  

0.40 - 
0.49  

31-40%  

     

 

  

1   Design for 
comparison that 
does not consider 
selection on any 
relevant 
confounders  

0.50 - 
0.59  

41-50%  

        

0   No comparator  >=0.6  >50%          
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Threats to validity  Risk rating  Comments  

Threat 1: Confounding  
Moderate (bias could 
dilute effect) 

Randomisation was appropriate and conducted by an 
independent statistician. Imbalance was moderate in the pre-
test (0.06), but it was controlled for in the regression model. All 
other characteristics were fairly balanced between groups with 
the exception of gender. Additional analysis included all 
covariates founds similar results. 

Threat 2: Concurrent 
interventions  

Low 
Teacher survey highlighted low risk of concurrent interventions 
and design allowed for existing practices to continue. 

Threat 3: Experimental 
effects  

Moderate (bias could 
dilute effect) 

Up to 24% reporting pre-teaching in comparison group from 
one data source, so potential for spillover is a moderate risk. 
Trial design with pupil level randomisation increased the risk of 
experimental effects. 

Threat 4: Implementation 
fidelity   

Moderate (bias could 
dilute effect) 

72% reported challenges with implementation and evaluators 
note inconsistent delivery. This affected the frequency, timing 
and whether the focus was on pre-teaching.  

Threat 5: Missing data   Low 
The levels of missing data (beyond attrition) are relatively low 
and within the acceptable amount specified in the design. 

Threat 6: Measurement of 
outcomes  

Moderate (bias 
unknown) 

Teacher administered, with teachers expressing concerns 
about suitability. However, the measure was previously tested 
and it appears to have been administered properly.  

Threat 7: Selective 
reporting  

 Low No evidence of selective reporting. 

 

● Initial padlock score: 4 Padlocks – This was a well conducted randomised trial With MDES at randomisation 
of 0.125. However, there was 16% attrition from the trial. 

● Reason for adjustment for threats to validity: [-1] Padlocks – There are four moderate effects, three of 
which may reduce the effect size, one of which the direction of impact is unknown. 

● Final padlock score: initial score adjusted for threats to validity = 3 Padlocks. 
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Appendix B: Effect size estimation 

Appendix B Table 1: Effect size estimation 

Outcome 
Unadjusted 

differences in 
means 

Adjusted 
differences 

in means 

Pre-teaching group Non-pre-teaching group 

Pooled 
variance n 

(missing) 
Variance of 

outcome 
n 

(missing) 
Variance of 

outcome 

QRT endline score -0.019 0.009 
1,079 
(198) 1.04 

1,107 
(198) 0.96 1.00 

CMAS-UK 0.005 0.004 
1,050 
(255) 0.124 

1,080 
(224) 0.120 0.122 
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Appendix C: Teacher Guide 
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Appendix D: Information and withdrawal form for caregivers 
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Appendix E: Overall guidance for teachers 
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Appendix F: Distribution of outcome measures 

Appendix F Figure 1: Distribution of raw, unstandardised QRT scores (primary outcome) at baseline and endline by treatment group 

 
 
Appendix F Figure 2: Distribution of standardised QRT scores (primary outcome) at baseline and endline by treatment group 

 
 
Appendix F Figure 3: Distribution of average CMAS-UK (secondary outcome) at endline by treatment group 
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Appendix G: Regression outputs for primary and secondary analysis 

Appendix G Table 1: Primary analysis 

 
Dependent variable: 

Standardised QRT endline score 

Treatment 0.009 (0.034) 

Standardised QRT baseline score 0.545*** (0.02) 

Constant -0.085 (0.098) 

Observations 2,186 

R2 0.404 

Adjusted R2 0.384 

Note: *p<0.1; **p<0.05; ***p<0.01 

 
Appendix G Table 2: Secondary analysis 

 
Dependent variable: 

CMAS-UK average score 

Treatment 0.004 (-0.014) 

Constant 2.104*** (-0.082) 

Observations 2,181 

R2 0.119 

Adjusted R2 0.089 

Note: *p<0.1; **p<0.05; ***p<0.01 

 
  



 One Step Ahead 
Evaluation Report 

87 
 

Appendix H: Output of missing data analysis 

Appendix H Table 1: Missingness of outcome data by treatment arm (randomised sample) 

 

Comparison (non-pre-teaching) 
 

n randomised = 1,305 

Pre-teaching 
 

n randomised = 1,304 

n missing % missing n missing % missing 

QRT baseline 65 5 68 5 

QRT endline 176 13 201 15 

CMAS-UK (endline) 201 15 223 17.1 

 
Appendix H Table 2: Missingness at analysis by treatment arm (randomised sample) 

 

Comparison (non-pre-teaching) Pre-teaching 

n % n % 

Complete observations 
(Primary analysis) 

1,107 85 1,079 83 

Incomplete observations 198 15 225 17 

Withdrawals 123 9 139 11 

 
Appendix H Table 3: Results of missing data regression for covariate missingness 

 Dependent variable: Baseline data present 

Gender: Male 0.257 (0.208) 

FSM: Yes 0.568*** (0.212) 

EAL: Yes 0.270 (0.218) 

Year group: Year 2 0.029 (0.208) 

Treatment 0.052 (0.208) 

Constant -3.636*** (0.247) 

Observations 2,411 

Note: *p<0.1; **p<0.05; ***p<0.01 

 
Appendix H Table 4: Results of missing data regression for outcome missingness 

 Dependent variable: Outcome data present 

QRT_Base_Total_Score -0.016 (0.016) 

Gender: Male 0.193 (0.139) 

FSM: Yes 0.218 (0.149) 

EAL: Yes -0.094 (0.154) 

Year group: Year 2 -0.328** (0.140) 

Treatment 0.177 (0.140) 

Constant -2.142*** (0.214) 

Observations 2,314 

Note: *p<0.1; **p<0.05; ***p<0.01 
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Appendix I: Regression outputs and effect sizes for subgroup (FSM) 
analyses 

Appendix I Table 1: Regression outputs and effect sizes for subgroup (FSM) analyses 

 Dependent variable: 
Standardised QRT End Total Score 

 Model 4a (FSM only) Model 4b (Full sample) 

Treatment -0.072 (-0.067) 0.028 (-0.041) 

FSM status: Yes  -0.01 (-0.057) 

Standardised QRT baseline score 0.470*** (-0.043) 0.548*** (-0.021) 

Treatment* FSM  -0.095 (-0.078) 

Constant 0.702*** (-0.085) -0.09 (-0.1) 

School fixed effects Yes Yes 

Observations 610 2,108 

R2 0.426 0.401 

Adjusted R2 0.351 0.379 

Note: *p<0.1; **p<0.05; ***p<0.01 
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Appendix J: Regression outputs for additional analyses and robustness 
checks 

Appendix J Table 1: Primary and secondary analysis with additional covariates 

 

Dependent variable: 

Standardised QRT endline score CMAS-UK score 

Primary Secondary 

Treatment 0.01 (-0.034) 0.001 (-0.014) 

Standardised QRT baseline score 0.544*** (-0.02)  

EAL: Yes -0.043 (-0.047) -0.013 (-0.019) 

Year group: Year 2 0.006 (-0.035) -0.009 (-0.015) 

Gender: Male -0.015 (-0.035) -0.035** (-0.015) 

Constant -0.074 (-0.1) 2.129*** (-0.083) 

School fixed effects Yes Yes 

Observations 2,145 2,139 

R2 0.405 0.12 

Adjusted R2 0.384 0.089 

Note: *p<0.1; **p<0.05; ***p<0.01 

 
Appendix J Table 2: Secondary analysis with baseline QRT score 

 
Dependent variable: 

CMAS-UK average score 

Treatment 0.005 (-0.014) 

Standardised QRT baseline score -0.019** (-0.008) 

Constant 2.105*** (-0.085) 

Observations 2,135 

R2 0.120 

Adjusted R2 0.089 

Note: *p<0.1; **p<0.05; ***p<0.01 

 
Appendix J Table 3: Primary analysis with ‘on time’/‘late’ indicator 

 Dependent variable: 
QRT end total score 

Treatment -0.051 (0.051) 

On time: 1 -0.241 (0.149) 

Standardised QRT baseline score 0.544 (0.020) 

Treatment* ‘on time’ 0.103 (0.068) 

Constant -0.056 (-0.099) 

School fixed effects Yes 

Observations 2,186 

R2 0.405 

Adjusted R2 0.384 

Note: *p<0.1; **p<0.05; ***p<0.01 
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Appendix J Table 4: FSM (interaction) analysis with additional covariates 

 Dependent variable: 
QRT end total score 

Treatment 0.03 (-0.041) 

FSM: Yes -0.018 (-0.058) 

Standardised QRT baseline score 0.547*** (-0.021) 

EAL: Yes -0.04 (-0.048) 

Year group: Year 2 0.021 (-0.036) 

Gender: Male -0.012 (-0.036) 

Treatment* FSM -0.096 (-0.078) 

Constant -0.088 (-0.103) 

School fixed effects Yes 

Observations 2,083 

R2 0.402 

Adjusted R2 0.38 

Note: *p<0.1; **p<0.05; ***p<0.01 
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