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Glossary 
Bivariate - a statistical term that refers to analyses that involve only two variables. 

Cluster - a statistical term that refers to the grouping of similar units of analyses together.  
For example, pupils are clustered into schools and schools are clustered into 
geographical areas. This is an example of natural (systemic) hierarchical pupil clustering. 

CPD - continuing professional development. 

High mastery - a category derived from application of implementation criteria related to a 
model of MTE mastery pedagogy indicating implementation at a high level. 

Inspire Maths - primary mathematics programme using translations of Singapore 
textbooks as core texts. 

Linear Regression - a statistical modelling technique for examining variation in a 
scale/continuous outcome variable through the introduction of (scale or categorical) 
explanatory variables. 

Logistic Regression - a statistical modelling technique for examining variation in a 
categorical outcome variable through the introduction of (scale or categorical) 
explanatory variables. 

Mastery at or above threshold level - a category derived from application of 
implementation criteria related to a model of mastery pedagogy. When the meaning is 
clear in context this is shortened to implementation of mastery or similar. 

Mastery specialist - an alumni of the Primary Mathematics Teaching for Mastery 
Specialists Programme with responsibility for leading change in their own school and 
supporting change in six to seven other schools, as well as collaborating with Maths Hub 
leadership and other mastery specialists. 

Mathematics Mastery - primary mathematics programme, developed initially by the Ark 
Multi Academy Trust informed by Singapore mathematics curriculum and pedagogy. 

Mathematics Teacher Exchange - exchange programme involving 48 English primary 
schools and teachers in Shanghai in 2014/15 and 70 English primary schools in 2016/17. 
Abbreviated as 'MTE' or 'the exchange'. 

Mathematics Teacher Exchange cohort 1 school - a school selected by the local 
Maths Hub which participated in the exchange in 2014/15 and hosted a Shanghai 
teacher and in nearly all cases had one or more members of staff visit Shanghai. In the 
first and third interim reports these schools were referred to as 'lead primary schools', 
however the change in terminology in the final report aims to avoid confusion with 
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schools now identified in Maths Hubs as leading mastery developments, which in some 
cases are not the same. Abbreviated as ‘MTE cohort 1 school’. 

Mathematics Teacher Exchange cohort 2 school - a school that was involved in the 
exchange in 2016/17 by having one of their members of staff visit Shanghai and, in most 
cases, hosting a Shanghai teacher. Teachers rather than schools were recruited to 
participate in the exchange programme and were selected from the alumni of the Primary 
Mathematics Teaching for Mastery Specialists Programme. Abbreviated as ‘MTE cohort 
2 school’. 

Mathematics Teacher Exchange lead - used to denote school staff who had been 
directly involved in the exchange programme and/or leading wider dissemination within 
their school and, in some cases, their local and wider Maths Hub Network. Note that in 
previous reports references were made to ‘lead primary teacher’. However, as the 
Teaching For Mastery Programme has developed, leadership and promotion of teaching 
for mastery has extended to other teachers such as mastery specialists. Abbreviated as 
‘MTE lead’. 

Maths Hubs - a network of hubs across England each led or jointly led by a school or 
college. Maths Hubs work in partnership with neighbouring schools, colleges, 
universities, CPD providers, maths experts and employers. There were 32 Maths Hubs in 
England at the start of the exchange and as of November 2015 there are 35 Maths Hubs.  

Maths No Problem - primary maths programme using translations of Singapore 
textbooks as core texts. 

MTE Mastery pedagogy - the name given in the report to teaching approaches aiming to 
develop mastery informed by East Asian practices and used, in particular, to refer to 
practices of MTE schools. MTE mastery pedagogy is a more general description than the 
specific 'teaching for mastery' promoted by the NCETM.  

Multilevel - a statistical term that relates to statistical modelling with more than one 
cluster level. A 2-level analysis might include school and individual pupil levels. 

NCETM - National Centre for Excellence in the Teaching of Mathematics. 

NCTL - National College for Teaching and Leadership. 

Ofsted - Office for Standards in Education. 

Primary Mathematics Teaching for Mastery Specialists Programme (PMTMSP) - 
intensive professional development programme for primary mathematics teachers led by 
the NCETM with 140 (with 133 completing) teachers participating in 2015/16, and 140 
per year for six years from 2016/17. 
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SEND - Special Educational Need or Disability  

Substantial mastery - self-reported implementation of mastery by interviewees. This is 
particularly important in analysis of impact where self-reports of substantial 
implementation of mastery for two years for the Y2 and Y6 2016/17 cohorts is used to 
define a sub-sample of schools for exploratory analysis.  

Teaching for mastery - NCETM-promoted East Asian informed mastery pedagogy that 
is the focus of the PMTMSP. Abbreviated as TfM. 

TSA - Teaching School Alliance - alliances led by a Teaching School, including schools 
benefiting from support and strategic partners. A Teaching School is an outstanding 
school that plays a leading role in the training and professional development of teachers, 
support staff and headteachers, as well as contributing to the raising of standards 
through school-to-school support. 

References to previous evaluation reports: 

The ‘first interim report’ refers to the report of Boylan, Wolstenholme, Maxwell, Jay, 
Stevens and Demack (2016) Longitudinal Evaluation of the Mathematics Teacher 
Exchange: China-England. Interim research report. (DfE)1  

The ‘second interim report’ refers to the report of Demack, Jay, Boylan, Wolstenholme, 
Stevens and Maxwell (2017) Longitudinal Evaluation of the Mathematics Teacher 
Exchange: China-England. Second interim research report. (DfE)2 

The ‘third interim report’ refers to the report of Boylan, Maxwell, Wolstenholme and Jay 
(2017) Longitudinal Evaluation of the Mathematics Teacher Exchange: China-England. 
Third interim research report. (DfE)3 

 

                                            
 

1 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536003/Mathematics_Teach
er_Exchange_Interim_Report_FINAL_040716.pdf 
2 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666449/MTE_second_interi
m_report_121217.pdf 
3 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666450/MTE_third_interim_r
eport_121217.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536003/Mathematics_Teacher_Exchange_Interim_Report_FINAL_040716.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536003/Mathematics_Teacher_Exchange_Interim_Report_FINAL_040716.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666449/MTE_second_interim_report_121217.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666449/MTE_second_interim_report_121217.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666450/MTE_third_interim_report_121217.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666450/MTE_third_interim_report_121217.pdf
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1. Introduction 
This technical report is intended to be read alongside the final published main report of 
the Longitudinal evaluation of the Mathematics Teacher Exchange: China-England – 
Final Report and both together constitute a single research output. The table below 
provides a summary of the content of the sections that follow, and refers to the sections 
in the main report that material or data are most closely connected to. 

Table 1: Content of technical report and corresponding area in main report 

Technical report section Content/purpose Link to main report 
Section 2. Previous 
reports 

Briefly outlines the aims, 
objectives and contents of 
previous reports.  

Section 1.4. Previous 
reports 
 

Section 3. NCETM 
descriptions of mastery 

NCETM descriptions of 
teaching for mastery are 
provided before the 
insertion of a copy of the 
NCETM's information for 
applicants for the Primary 
Mathematics Teaching for 
Mastery Specialists 
Programme. 

Section 2 Mastery 
innovations and the 
Teaching For Mastery 
Programme and the 
Shanghai teacher 
exchange 
Section 4 The 
Mathematics Teacher 
Exchange as a change 
innovation 

Section 4. Overview of the 
evaluation methodology 

The four strands of the 
evaluation are 
summarised.  

Section 3. Evaluation 
methodology, data 
collection and analysis 

Section 5. Strand one 
Year 3 data collection and 
analysis and strand one 
data corpus 

Details of the data 
collection and analysis for 
strand one are outlined, 
with more detail given on 
Year 3 qualitative data 
collection which has not 
been reported in previous 
interim evaluation reports.  

Section 3. Evaluation 
methodology, data 
collection and analysis 

Section 6. Strand one 
supporting data 

Data predominantly 
collected through strand 
one is reported here, 
supporting findings 
discussed in the main 
report.  

Section 6. Patterns of 
implementation and 
change over time 

Section 7. Strand one Discussion on how levels Section 6. Patterns of 
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Technical report section Content/purpose Link to main report 
implementation criteria 
and analysis 

of implementation of 
mastery between schools 
have been determined. 

implementation and 
change over time 

Section 8. Strand two 
analysis 

Effect sizes are reported 
and explained before 
further details of the 
impact analysis.  
Pupil attitude survey 
analysis is presented.  

Section 8. Impact of 
change on pupils 

Section 9. Strand four 
cohort 2 - evaluation data 
collection and analysis   

Details of data collection 
and analysis for strand 
four: MTE cohort 2 
schools.  

Section 3.2. Collection and 
analysis of Year 3 data.  
Cohort 2 findings also 
reported throughout main 
report alongside cohort 1 
findings.  

Section 10. Further 
research into mastery 
implementation and the 
Teaching For Mastery 
Programme 

Furher development of 
issues considered in the 
main report about 
addressing the need to 
gather further evidence. 

Sectioin 13. Interpreation 
of findings. 
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2. Previous reports 
Three interim reports have been published prior to the final and technical report. The 
content of these interim reports is outlined below.  

First interim report4 
The first interim report (published July 2016) presented predominantly qualitative data 
analysis of interviews with the 48 MTE cohort 1 school staff. Reporting focused on 
experiences of the exchange and schools’ and teachers' initial implementation of 
Shanghai-informed mathematics teaching. The report: 

• described and assessed the early impact of the first exchange on practices 

• described and assessed the perceptions of pupil outcomes 

• evaluated the efficacy of exchange activities 

• gave an overview of survey data collected in 2014 from the MTE cohort 1 schools,  
as well as data from contrast and other Maths Hub schools. 

The purpose of the survey was to identify and compare levels of mastery-informed 
teaching in schools both directly involved and not involved in the exchange. The first 
report also: 

• gave an overview of the background of the MTE initiative and the aims of the 
exchange 

• provided details on the longitudinal evaluation methodology  

• identified issues to consider for the future success of the initiative. 

Second interim report5 
The second interim report (published December 2017) described the quasi-experimental 
design employed to examine attainment outcomes. Using propensity score matching a 
group of contrast school were identified to compare outcomes with those of the MTE 
exchange schools. The matching process is described. Limitations of the analytical 

                                            
 

4 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536003/Mathematics_Teach
er_Exchange_Interim_Report_FINAL_040716.pdf  
5 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666449/MTE_second_interi
m_report_121217.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536003/Mathematics_Teacher_Exchange_Interim_Report_FINAL_040716.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536003/Mathematics_Teacher_Exchange_Interim_Report_FINAL_040716.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666449/MTE_second_interim_report_121217.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666449/MTE_second_interim_report_121217.pdf
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approach are described in detail. The report then presents analysis of pupil outcome 
baseline data, through analysis of Key Stage 1 and Key Stage 2 attainment data. In order 
to form a baseline, data were utilised from a period prior to the start of the intervention 
until the end of the first year of the intervention. Data from the first Year 6 pupil attitude 
survey were also reported, providing a baseline to enable analysis of how the impact of 
any changes in practice influence changes in pupil attitudes to mathematics. 

Third interim report6 
The third interim report (published alongside the second report in December 2017) 
presented findings from analysis of follow-up interviews with lead teachers from the MTE 
cohort 1 schools. These took place during their second year of implementation in 2016. 
The report focused on changes in school-wide and classroom-based practice reported by 
teachers. The report also described variation of implementation across the schools, 
perceptions of teacher professional development outcomes and pupil outcomes.  

                                            
 

6 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666450/MTE_third_interim_r
eport_121217.pdf   

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666450/MTE_third_interim_report_121217.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/666450/MTE_third_interim_report_121217.pdf
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3. NCETM descriptions of mastery and teaching for 
mastery and the PMTMSP 
For completeness and ease of reference, in this section the text of three NCETM 
descriptions of TfM are provided. 

NCETM (2014). Mastery approaches to mathematics and the 
new national curriculum7.  
‘Mastery’ in high-performing countries 

The content and principles underpinning the 2014 mathematics curriculum reflect those 
found in high-performing education systems internationally, particularly those of east and 
south-east Asian countries such as Singapore, Japan, South Korea and China. The 
OECD suggests that by age 15 students from these countries are, on average, up to 
three years ahead in maths compared to 15 year-olds in England. 

What underpins this success is the far higher proportion of pupils reaching a high 
standard and the relatively small gaps in attainment between pupils in comparison to the 
picture in England. 

Though there are many differences between the education systems of England and 
those of east and south-east Asia, we can learn from the mastery approach to teaching 
commonly followed in these countries. Certain principles and features characterise this 
approach: 

• Teachers reinforce an expectation that all pupils are capable of achieving high 
standards in mathematics. 

• The large majority of pupils progress through the curriculum content at the same 
pace. Differentiation is achieved by emphasising deep knowledge and through 
individual support and intervention. 

• Teaching is underpinned by methodical curriculum design and supported by 
carefully crafted lessons and resources to foster deep conceptual and procedural 
knowledge. 

• Practice and consolidation play a central role. Carefully designed variation within 
this builds fluency and understanding of underlying mathematical concepts in 
tandem. 

                                            
 

7 https://www.ncetm.org.uk/public/files/19990433/Developing_mastery_in_mathematics_october_2014.pdf. 

https://www.ncetm.org.uk/public/files/19990433/Developing_mastery_in_mathematics_october_2014.pdf
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• Teachers use precise questioning in class to test conceptual and procedural 
knowledge, and assess pupils regularly to identify those requiring intervention so 
that all pupils keep up. 

The intention of these approaches is to provide all children with full access to the 
curriculum, enabling them to achieve confidence and competence – ‘mastery’ – in 
mathematics, rather than many failing to develop the maths skills they need for the 
future. 

Curriculum changes 

The 2014 national curriculum for mathematics has been designed to raise standards in 
maths, with the aim that the large majority of pupils will achieve mastery of the subject. 
Mathematics programmes of study state that: 

• All pupils should become fluent in the fundamentals of mathematics, including 
through varied and frequent practice, so that pupils develop conceptual 
understanding and are able to recall and apply their knowledge rapidly and 
accurately to problems. 

• The expectation is that the majority of pupils will move through the programmes of 
study at broadly the same pace. When to progress should always be based on the 
security of pupils’ understanding and their readiness to progress to the next stage. 

• Pupils who grasp concepts rapidly should be challenged through rich and 
sophisticated problems before any acceleration through new content. Those pupils 
who are not sufficiently fluent with earlier material should consolidate their 
understanding, including through additional practice, before moving on. 

 

For many schools and teachers, the shift to this ‘mastery curriculum’ will be a significant 
one. It will require new approaches to lesson design, teaching, use of resources and 
support for pupils. 

Key features of the mastery approach 

Curriculum design 

A detailed, structured curriculum is mapped out across all phases, ensuring continuity 
and supporting transition. Effective mastery curricula in mathematics are designed in 
relatively small, carefully sequenced steps, which must each be mastered before pupils 
move to the next stage. Fundamental skills and knowledge are secured first. This often 
entails focusing on curriculum content in considerable depth at early stages. 
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Teaching resources 

A coherent programme of high quality curriculum materials is used to support classroom 
teaching. Concrete and pictorial representations of mathematics are chosen carefully to 
help build procedural and conceptual knowledge together. Exercises are structured with 
great care to build deep conceptual knowledge alongside developing procedural fluency. 

The focus is on the development of deep structural knowledge and the ability to make 
connections. Making connections in mathematics deepens knowledge of concepts and 
procedures, ensures what is learnt is sustained over time, and cuts down the time 
required to assimilate and master later concepts and techniques. 

One medium for coherent curriculum materials is high quality textbooks. These have the 
additional advantage that pupils also use them to return to topics studied, for 
consolidation and for revision. They represent an important link between school and 
home. 

Lesson design 

Lessons are crafted with similar care and are often perfected over time with input from 
other teachers, drawing on evidence from observations of pupils in class. 

Lesson designs set out in detail well-tested methods to teach a given mathematical topic. 
They include a variety of representations needed to introduce and explore a concept 
effectively and also set out related teacher explanations and questions to pupils. 

Teaching methods 

Precise questioning during lessons ensures that pupils develop fluent technical 
proficiency and think deeply about the underpinning mathematical concepts. There is no 
prioritisation between technical proficiency and conceptual understanding; in successful 
classrooms these two key aspects of mathematical learning are developed in parallel. 

Pupil support and differentiation 

Taking a mastery approach, differentiation occurs in the support and intervention 
provided to different pupils, not in the topics taught, particularly at earlier stages. There is 
no differentiation in content taught, but the questioning and scaffolding individual pupils 
receive in class as they work through problems will differ, with higher attaining pupils 
challenged through more demanding problems which deepen their knowledge of the 
same content. Pupils’ difficulties and misconceptions are identified through immediate 
formative assessment and addressed with rapid intervention – commonly through 
individual or small group support later the same day. There are very few ‘closing the gap’ 
strategies, because there are very few gaps to close. 
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Productivity and practice 

Fluency comes from deep knowledge and practice. Pupils work hard and are productive. 
At early stages, explicit learning of multiplication tables is important in the journey 
towards fluency and contributes to quick and efficient mental calculation. Practice leads 
to other number facts becoming second nature. The ability to recall facts from long term 
memory and manipulate them to work out other facts is also important. 

All tasks are chosen and sequenced carefully, offering appropriate variation in order to 
reveal the underlying mathematical structure to pupils. Both class work and homework 
provide this ‘intelligent practice’, which helps to develop deep and sustainable 
knowledge. 

Implications for professional development and training of teachers 

Teachers of mathematics in countries that perform well in international comparisons are 
mathematics specialists, including those in primary schools. They have deep subject 
knowledge, and deep knowledge of how to teach mathematics. They engage in 
collaborative planning and are continually seeking to improve their effectiveness. 

Specialist mathematics teachers will therefore require: 

• Deep structural subject knowledge of mathematics. 

• Strong understanding of the structure of the curriculum and its aims: fluency, 
accuracy, precision, reasoning and problem-solving, and how to apply these to 
teaching. 

• Insight of what is meant by mastery of the curriculum, the factors that contribute to 
it and how it is achieved. 

• Appreciation of the importance of practice and the nature of intelligent practice to 
develop deep and sustainable understanding which contributes to mastery for all. 

• Effective strategies to support pupils to learn, recall and apply multiplication tables. 

• Knowledge of mathematics as a network of interconnected ideas and an 
appreciation that making connections reduces the amount of mathematics to learn, 
deepens knowledge and contributes to sustainability of understanding over time. 

• The ability to select and employ effectively the use of mathematical 
representations to enable pupils to access the underlying structure of the 
mathematics. 

• An appreciation of the features of good textbooks and when and how to use them 
appropriately to support high quality teaching. 

• Opportunities to collaborate with other professionals. 
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• Knowledge of how effectively to deliver high quality whole-class teaching and 
provide access for all pupils. 

• The ability to provide quick feedback to pupils and effective intervention to support 
all pupils to keep pace with the rest of the class. 
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NCETM (2016). The essence of mathematics teaching for 
mastery8.  

• Maths teaching for mastery rejects the idea that a large proportion of 
people ‘just can’t do maths’. 

• All pupils are encouraged by the belief that by working hard at maths they 
can succeed. 

• Pupils are taught through whole-class interactive teaching, where the 
focus is on all pupils working together on the same lesson content at the 
same time, as happens in Shanghai and several other regions that teach 
maths successfully. This ensures that all can master concepts before 
moving to the next part of the curriculum sequence, allowing no pupil to be 
left behind. 

• If a pupil fails to grasp a concept or procedure, this is identified quickly and 
early intervention ensures the pupil is ready to move forward with the 
whole class in the next lesson. 

• Lesson design identifies the new mathematics that is to be taught, the key 
points, the difficult points and a carefully sequenced journey through the 
learning. In a typical lesson pupils sit facing the teacher and the teacher 
leads back and forth interaction, including questioning, short tasks, 
explanation, demonstration, and discussion. 

• Procedural fluency and conceptual understanding are developed in 
tandem because each supports the development of the other. 

• It is recognised that practice is a vital part of learning, but the practice 
used is intelligent practice that both reinforces pupils’ procedural fluency 
and develops their conceptual understanding. 

• Significant time is spent developing deep knowledge of the key ideas that 
are needed to underpin future learning. The structure and connections 
within the mathematics are emphasised, so that pupils develop deep 
learning that can be sustained. 

• Key facts such as multiplication tables and addition facts within 10 are 
learnt to automaticity to avoid cognitive overload in the working memory 
and enable pupils to focus on new concepts. 

  

                                            
 

8 URL 
https://www.ncetm.org.uk/files/37086535/The+Essence+of+Maths+Teaching+for+Master
y+june+2016.pdf  Retrieved July 2016. 

 

https://www.ncetm.org.uk/files/37086535/The+Essence+of+Maths+Teaching+for+Mastery+june+2016.pdf
https://www.ncetm.org.uk/files/37086535/The+Essence+of+Maths+Teaching+for+Mastery+june+2016.pdf
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NCETM (2017). Five Big Ideas in Teaching for Mastery9.  
A central component in the NCETM/Maths Hubs programmes to develop Mastery 
Specialists has been discussion of Five Big Ideas, drawn from research evidence, 
underpinning teaching for mastery. This is the diagram used to help bind these ideas 
together: 

 

A true understanding of these ideas will probably come about only after discussion with 
other teachers and by exploring how the ideas are reflected in day-to-day maths 
teaching, but here’s a flavour of what lies behind them: 

Coherence 
Connecting new ideas to concepts that have already been understood, and ensuring that, 
once understood and mastered, new ideas are used again in next steps of learning, all 
steps being small steps 

                                            
 

9 URL https://www.ncetm.org.uk/resources/50042 

 

https://www.ncetm.org.uk/resources/50042
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Representation and Structure 
Representations used in lessons expose the mathematical structure being taught, the 
aim being that students can do the maths without recourse to the representation 

Mathematical Thinking 
If taught ideas are to be understood deeply, they must not merely be passively received 
but must be worked on by the student: thought about, reasoned with and discussed with 
others 

Fluency 
Quick and efficient recall of facts and procedures and the flexibility to move between 
different contexts and representations of mathematics 

Variation 
Varying the way a concept is initially presented to students, by giving examples that 
display a concept as well as those that don’t display it. Also, carefully varying practice 
questions so that mechanical repetition is avoided, and thinking is encouraged. 

Primary Mastery Specialist Programme: Cohort 3 (2017-18) – 
Information  
The text below is taken from the NCETM's information for applicants for the Primary 
Mastery Specialist Programme 

Following the very successful first two cohorts of the Mastery Specialist programme, the 
NCETM and Maths Hubs are now seeking to recruit a third cohort of 140 expert primary 
school teachers (4 per Maths Hub) to develop and work as Primary Mastery 
Specialists. This document gives information about the programme and how teachers 
and their schools can apply to be involved. The closing date for applications is 
Wednesday 19th April. 

Background 

Since 2014, The NCETM and Maths Hubs have been working together to develop 
approaches to teaching for mastery within primary mathematics. This has been informed 
by the teaching of mathematics in high performing South East Asian jurisdictions. Each 
year since 2015 the NCETM and Maths Hubs have recruited 140 Mastery Specialist 
teachers. The first year in post is a training and development year, establishing mastery 
in their own schools, with the support of the senior leadership team. In the following 
years, they lead Work Groups involving six or seven other schools in the development of 
teaching for mastery. 

https://www.ncetm.org.uk/resources/47230
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The programme 

The NCETM and the Maths Hubs recruited a third cohort of 140 teachers to develop and 
work as Mastery Specialists. 2017-18 was the development year for the teachers and 
their schools and then, in 2018-19 and in 2019-20, the Mastery Specialists will each lead 
a Teaching for Mastery Work Group for their Maths Hub. It is expected that the Mastery 
Specialist’s school becomes a leading exponent of teaching for mastery in this time and 
so the school needs to ensure that it has the capacity and desire to take on and develop 
a teaching for mastery approach in the next few years. Before a teacher applies for the 
role, head teachers might find it useful to look at the NCETM website where there are 
interviews with heads who have led the introduction of teaching for mastery in a school. 
(https://www.ncetm.org.uk/resources/49822) 

In their development year, 2017-18, participating teachers will:  

• attend the NCETM cohort induction day (Monday 10th July 2017) along with their 
head teacher 

• participate in three two-day residential professional development events led by the 
NCETM (October 2017, January 2018, and June 2018) 

• develop their own understanding and skills for teaching mathematics for mastery 
in their own class 

• work with colleagues, supported by the head teacher, to develop teaching for 
mastery approaches across their school, using a range of professional 
development activity, including regular Teacher Research Group (TRG) meetings 

• lead a pilot TRG with teachers from interested local schools 

• collaborate with the Maths Hub’s leadership and the other Maths Hub Mastery 
Specialists 

This will require 15 days teacher release time and will be fully funded through the Maths 
Hubs. 

In 2018-19 and 2019-20, the Mastery Specialists will: 

• lead a Teaching for Mastery Work Group for their Maths Hub involving six/seven 
schools 

• lead a half-termly Work Group meeting with 12/14 teachers (two lead teachers 
from each school) 

• carry out a termly support visit to each school to observe teaching, support in-
school TRGs, and work with the lead teachers and head teacher 

https://www.ncetm.org.uk/resources/49822
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• continue to develop and embed teaching for mastery approaches across their own 
school 

• continue to collaborate with the Maths Hub’s leadership and Mastery Specialists 

This will require 30/33 days teacher release time and will be fully funded through the 
Maths Hubs. 

Benefits for participating teachers and their schools 

Participating in the programme will provide the following benefits to the Mastery 
Specialists and their schools: 

• Mastery Specialists will develop: 

o understanding of the principles of mastery within the context of teaching 
mathematics 

o deep subject knowledge of primary mathematics to support teaching for 
mastery 

o skills of teaching, planning and assessment in order to effectively support 
pupils in developing a deep and sustainable understanding (i.e. mastery) of 
mathematics 

o ability to support teachers, within their own school and in other schools, to 
adopt a teaching for mastery approach, including leading Teacher Research 
Groups 

• Mastery Specialists will have the opportunity to work closely with the NCETM team 
and the national and local communities of Mastery Specialists 

• Mastery Specialists, who are not already accredited NCETM PD Leads, will be 
able to gain this accreditation through successful completion of the programme 

• The Mastery Specialist’s school will benefit from high quality and sustained 
support in embedding teaching for mastery across the school 

Who should apply 

Table 2 below shows the essential and desirable criteria for applicants to the programme. 
This should be evidenced in the application form, which includes both the applicant’s 
statement and the head teacher’s reference. 

Table 2: Criteria for applicants to the mastery specialist programme 

Essential Desirable 
Qualified Teacher Status Additional Status, e.g. Mathematics 

SLE/MaST 
Employed as a teacher in a Mathematics Subject Leader 
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Essential Desirable 
Primary/Infant/Junior/Middle School, and 
regularly teaching mathematics to the same 
class of children at least three days/week 
Able to fulfil the programme requirements 
and time commitment outlined above   

 

Good teaching skills in mathematics as 
evidenced by internal/external/Ofsted 
observation 

A minimum of four years teaching primary 
mathematics 

Passion and enthusiasm for teaching for 
mastery 

A desire to develop as a specialist teacher 
of primary mathematics 

Ability to work collaboratively with others  
Successful track record of working with 
other professionals effectively within your 
own school  

Successful track record of working 
effectively with other professionals across a 
group of schools 

Excellent communication and interpersonal 
skills 

The ability to grow leadership capacity in 
others 

An understanding of what constitutes 
effective learning in mathematics and the 
ability and confidence to communicate this 

 

 

Maths Hubs will look to appoint Mastery Specialists so that they both meet the criteria as 
set out above but also fit into the Hub’s strategic plan for developing teaching for mastery 
across the region.  

Expectations of participating teachers and their schools 

For teachers selected to be part of the programme, there are the following expectations 
of them and their schools: 

• The head teacher and Mastery Specialist commit to developing and embedding 
mathematics teaching for mastery approaches across the school, supported by 
professional development activity, including regular TRG meetings in their own 
school 

• The head teacher commits to supporting the Mastery Specialist with their outreach 
work with other schools in ensuring that they are given appropriate release time . 

• The Mastery Specialist commits to developing their understanding and practice 
related to mathematics teaching for mastery including: 

o attending the cohort induction day (10th July 2017) 

o participating in the three two-day residentials 
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o developing mathematics teaching for mastery within their own class 

• The Mastery Specialist commits to all aspects of the role and the release time 
required  (2017-18: 15 days; 2018-19: 30/33 days; 2019-20: 30/33 days) including: 

o supporting teachers within their own school and leading regular TRG meetings 

o running a pilot TRG with interested schools (2017-18) 

o leading a Teaching for Mastery Work Group (2018-19 and 2019-20) involving 
half-termly cross-school TRG meetings and termly support visits to Work 
Group schools 

o collaborating with the Maths Hub’s leadership and Mastery Specialists 

• The head teacher commits to support the Mastery Specialist, including: 

o attending the cohort induction day (10th July 2017) 

o helping the specialist develop and embed teaching for mastery within the 
school 

o ensuring the teacher receives the required release time 

• The Mastery Specialist and head teacher will provide any reports required by the 
Maths Hub and participate in any evaluation processes required 

Funding 

In the development year, 2017-18, your Maths Hub will fund the cost of 15 days release 
time for the Mastery Specialist’s work and the cost of travel to the NCETM induction 
conference. There will also be £2000 matched funding for the school to purchase 
textbooks from the DfE approved list. In 2018-19 and in 2019-20, your Maths Hub will 
fund the cost of 30/33 days release time for the Mastery Specialist’s work and the cost of 
travel for school support visits.  
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4. Overview of the evaluation methodology  

4.1 The type of innovation  
The MTE can be conceptualised in two different ways in terms of the nature of innovation 
and both of these perspectives inform the evaluation design. Firstly, the exchange has 
features of the implementation of a relatively well-defined innovation. From this 
perspective, the aim of the exchange is to adopt aspects of the Shanghai teaching 
approach. This is described in the figure below. 

Figure 1: The Mathematics Teacher Exchange as an adoptive innovation 

 

Alternatively, the exchange can be viewed as aiming to adapt and develop aspects of 
Shanghai mathematics education. This is shown in the figure below. 

Figure 2: The Mathematics Teacher Exchange as an adaptive innovation 

 

From this perspective, the primary aim of exchange visits and other activities is not to 
lead to professional skills and knowledge of how to teach or organise learning in a 
Shanghai way. Rather, it is to provide a stimulus to catalyse change that leads to 
professional and organisational learning through adaptation. Analysis of the exchange 
design, implementation and outcomes indicate that the exchange has features of both 
adoptive and adaptive innovation. Actual implementation of lessons from the exchange 
has been influenced by other factors including, importantly, NCETM's formulation and 
promotion of TfM.  

4.2 Evaluation strands 
The evaluation methodology is described in the main report, as are the evaluation 
objectives, and in more detail in the previous interim reports. In summary, the evaluation 
had four strands that are summarised here. 
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Strand one 

Strand one consisted of a longitudinal multiple-case study design focused on MTE cohort 
1 schools, encompassing both exploratory and evaluative dimensions (Yin, 2013). Data 
were collected through a combination of site visits and telephone interviews in three 
periods in the spring/summer of 2015, 2016 and 2017. This was supplemented, in the 
first year of the evaluation, by a set of interviews with Maths Hub leads and key NCETM 
and DfE stakeholders. In 2015 and 2017, mathematics coordinators in MTE cohort 1 
schools and others within the Maths Hubs were surveyed. For 28 schools, reports were 
received either direct from schools or from NCETM in 2015. The NCETM also provided 
an analysis and summary of all end-of-year reports received by them as well as of 
schools’ interim reports. Data from an NCETM survey in 2016 were also analysed. 

Strand two 

Strand two consisted of a longitudinal analysis of Key Stage 1 and Key Stage 2 
attainment data, in comparison with a sample of 940 contrast schools10. Data used for 
the impact analysis were retrieved from the National Pupil Database (NPD) and the 
school census database. In addition, pupil attitudes to mathematics and to mathematics 
learning were surveyed in a sample of MTE cohort 1 schools in 2015 and 2017. The aim 
was to assess how changes to practices affect pupils' attitudes to mathematics over time. 
More detail is given in the main report in section 3.2. 

Strand three 

Strand three sought to identify initial patterns of effective change and early evidence of 
pupil impact in the first year of implementation. This involved follow-up telephone 
interviews with exchange teachers in a purposeful sample of MTE cohort 1 schools. 
Schools selected were ones where the initial case study visit indicated that notable 
changes in practices were occurring as a result of the exchange and this assessment 
could potentially be supported by school data. A thematic case analysis was conducted 
for each of the five MTE cohort 1 schools drawing on data collected during the strand one 
case study visit, together with data from the follow-up telephone interview. The five 
strand three cases also informed the analysis of patterns of implementation. Outcomes of 
strand three were reported in the first interim report.  

                                            
 

10 See below 'Analysis, reporting and samples' for further detail on the contrast school sample. 
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Strand four 

Following the decision to extend the MTE to further cohorts and to embed it in the 
PMTMSP, the DfE commissioned an extension to the evaluation to consider the 
experiences and activities of a sample of MTE cohort 2 schools and teachers. 
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5. Strand one Year 3 data collection and analysis and 
strand one data corpus 
In section 8, strand two data analysis is outlined. Below is the data collection and 
analysis for strand one. 

5.1 Strand one Year 3 data collection and analysis 
The final year of data collection in the MTE cohort 1 schools took place in spring/summer 
2017 when schools were in their third year of implementation. A telephone interview was 
conducted with a member of staff from 40 of the 48 schools. The remaining eight schools 
withdrew from the research or did not respond to an invitation to be interviewed. The 
average length of the interviews was 59 minutes. 

The 2017 interview schedule was made up of a mixture of 'checking' questions, closed 
questions and more in-depth, open questions. The checking questions were to confirm 
participants' answers from the 2016 interviews and to check if any particular practices 
had changed since then. For example, when asking about intervention, the interviewee 
would be read out the approaches to intervention they had described the previous year 
such as: intervention taking place daily, pupils being identified for intervention on a daily 
basis, lessons not being split, and intervention taking place after the lesson. Interviewees 
could then simply confirm this was the same or declare any changes to practice. This 
approach enabled a greater degree of confidence in the data, given that interviewees 
may have been substituted by colleagues over the course of the three-year project.  

Closed questions were asked in order to help to quantify the changes made across the 
schools, and the open questions were used to gain in-depth information about the types 
of changes and the rationales for making them, and to obtain data in areas asked about 
in less detail in previous interviews such as changes to lesson preparation.  

As was the procedure for the 2016 qualitative fieldwork, immediately following interviews, 
fieldworkers entered interviewees' answers to closed and checking questions into a 
spreadsheet. The spreadsheet data were then checked by the evaluation project 
manager to ensure these correlated with the transcripts. Where there was a discrepancy 
in the answers, a project director was asked to make the final decision. This process was 
utilised for ‘new’ closed questions as opposed to the checking questions as these were 
felt to be secure after the previous year’s checks.  

All interviews recorded were then fully transcribed and the transcripts uploaded onto 
Nvivo 10 for analysis. An analysis meeting with the full team took place after the 
completion of all data collection, which enabled in-depth discussion about the 
implementation trends across the interviews, and aided in the development of a 
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conceptual framework. This early meeting helped to develop an emerging understanding 
of implementation of practices across the schools.  

Within Nvivo, it was important to test if the codes already developed for the previous 
stage of data collection and analysis were relevant and sufficient for the 2017 data 
collection. To do this, each member of the evaluation team took an interview transcript 
and attempted to code the contents to existing higher-level codes. In addition, each 
member looked in depth at a specific area of implementation to decide if existing codes 
and child codes were sufficient or if new ones needed to be created. The evaluation team 
(consisting of project directors and the project manager) held a further analysis meeting 
to discuss the outcomes of this activity and the need for new codes in particular areas. 
New codes were created where needed. For example in 2017, participants were asked 
about lesson preparation in much greater depth than in previous interviews and therefore 
additional codes were created.  

5.2 Strand one data corpus 
MTE cohort 1 schools’ participation in interviews over the three years is summarised in 
Table 3 below. As can be seen, a total of 38 (out of 48) interviewees have taken part in 
an interview in all three years of the longitudinal evaluation. Teachers from two schools 
re-engaged with the evaluation in year 3 after declining an interview in year 2. Reasons 
for non-participation in interviews were related to staff availability and workload.  

MTE cohort 1 participation in longitudinal evaluation  
Table 3: Participation in interviews over 3 years of evaluation 

All 3 years Years 1 and 2 Years 1 and 3 Year 1 only 
38 5 2 3 

79% 11% 4% 6% 
Source: MTE cohort 1, interviews 2015, 2016 and 2017 

Analysis, reporting and samples 

In 2014/15, 48 schools from 32 Maths Hubs participated in the first MTE with a total of 64 
teachers and school leaders visiting Shanghai alongside additional educators and 
NCETM delegates. All of these schools participated in interviews in the first year (2015). 
In 2016 and 2017, not all of these schools responded to invitations to participate in 
interviews. Figure 3 below shows the numbers participating in one or other year and in 
both years. 
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Figure 3: School participation in MTE cohort 1 interviews in 2016 and 2017 

 2017 

No Yes Total 

2016 

No 3 2 5 

Yes 5 38 43 

Total 8 40  

 

Data from 2016 and 2017 were used in the analysis of levels of implementation of some 
aspects of practice and the overall determination as to whether or not MTE mastery 
pedagogy had been put in place. Consequently, in relation to implementation, data are 
reported for 38 schools in the main report. The technical report provides data where 
relevant on the larger samples. In reporting other issues such as constraining influences 
and supporting influences on implementation, all data (where relevant) is reported. 

As discussed in the second interim report, although 48 schools participated in the MTE in 
2014/15, one of these was an infant school and another was a co-located junior school. 
As reported in the second interim report, this was the only infant school in the evaluation. 
The propensity score matching was undertaken using 2014 school-level Key Stage 2 
data and so this infant school was not included in this matching process (and hence any 
of the impact analyses). The junior school was included along with two other junior 
schools and 44 primary schools.  As a consequence, the impact analyses included 47 
MTE schools (44 primaries, three juniors). Figure 4 below provides details of the overall 
samples for number of teachers involved. Teachers from the sample of 48 MTE cohort 1 
schools which participated in the PMTMSP may have been different to those who went 
on the exchange to Shanghai. 
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Figure 4: Number of teachers in the MTE cohort 1 and cohort 2 sample and PMTMSP 

 

The figure described - for the PMTSMP recruited totals not those completing the 
programme which may be slightly lower. Details of other samples, such as schools that 
returned pupil attitude survey data, and other survey samples are reported in the relevant 
sections with further detail in the technical report. 

In addition to data collection via interviews, 28 school reports were received either direct 
from schools or from NCETM in August 2015 in the first year of the evaluation. The 
NCETM also provided an analysis and summary of all end-of-year reports received by 
them as well as of schools’ interim reports. In 2016 (the second year of the evaluation) 
these data were collected by an NCETM survey and passed to the evaluators by the 
NCETM. There were a total of 39 responses from schools; these data were used to 
triangulate findings form the second round of data collection. In 2017 no school report 
data were collected.  

Other data collection methods for strand one, as described earlier in section 4 were: 

• Maths Hub lead interviews: In year 1, telephone interviews with 12 Maths Hub 
leads took place between February and March 2015. Hubs were randomly 
selected and then contacted to invite them to interview. A thematic analysis of the 
Maths Hub lead interviews was undertaken.  
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• Key stakeholder interviews: In year 1, between February and March 2015, four 
interviews with key stakeholders from the NCETM and DfE were undertaken. 
Interviews were analysed thematically. 

• Mathematics coordinator survey: A survey of all MTE cohort 1 schools, the 940 
contrast schools, and other schools within Maths Hubs (identified by Maths Hub 
leads as having had some contact with Maths Hub activity and/or with the MTE 
schools) took place between June and July 2015 in year 1 of the evaluation. A 
total of 46 maths coordinators in the 48 MTE cohort 1 schools completed the first 
survey along with 218 Maths Hub schools, and 53 contrast schools. In order to 
identify change over time, the survey was repeated in June and July 2017 and 
was distributed to all MTE cohort 1 and 2 schools, 940 contrast schools and other 
schools within Maths Hubs (identified by Hub leads as having had some contact 
with Maths Hub activity and/or with the MTE schools). A total of 77 schools from 
cohort 1 and cohort 2 completed the first survey along with 33 contrast schools.  

Table 4 below provides details of the data corpus for strand one of the evaluation for the 
MTE cohort 1 schools and pupil survey data collected for strand two.  



 

 

Table 4: Data corpus MTE cohort 1 schools for strand one and pupil survey in strand two 

Case 
code 

2015 int 
(visit/tele int) 

2016 
int 

2017 
int 

Coordinator 
survey 1 

Coordinator 
survey 2 

NCETM 
report Y1 

NCETM 
report Y2 

Pupil survey 
Year 1 

Pupil survey 
year2 

1a V Y Y Y N Y Y Y N 
1b T Y Y Y Y Y Y Y Y 
2a V Y N Y Y Y Y Y N 
2b T Y Y Y N Y N N Y 
3a T Y Y Y N Y N Y Y 
3b T Y Y Y N Y Y N N 
4a V Y Y Y Y Y Y Y Y 
5a V Y Y Y Y Y Y Y N 
6a V Y Y Y Y Y Y Y N 
7a V N Y Y Y Y Y Y Y 
8a V Y Y Y N Y N N N 
9a V Y Y Y Y Y Y N N 
9b V Y Y Y N Y N N N 
10a V Y Y Y N N Y Y Y 
10b T N N Y N Y N Y N 
11a V Y Y Y Y N Y Y Y 
12a T Y Y Y N N Y Y N 
12b V Y Y Y Y N Y Y Y 
13a V Y Y Y N Y Y Y N 
14a V N N Y N Y Y Y N 
14b T Y Y Y N N Y Y N 
15a V Y N Y N Y Y Y N 
16a V Y Y Y Y Y Y N N 
17a V Y Y Y Y Y Y Y Y 
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Case 
code 

2015 int 
(visit/tele int) 

2016 
int 

2017 
int 

Coordinator 
survey 1 

Coordinator 
survey 2 

NCETM 
report Y1 

NCETM 
report Y2 

Pupil survey 
Year 1 

Pupil survey 
year2 

18a V Y Y N N Y Y N N 
18b T Y N Y N N N N N 
19a T Y Y Y N Y Y Y N 
19b V Y Y Y Y N Y N N 
20a V Y Y Y Y Y Y N Y 
21a V Y Y Y Y Y Y Y N 
22a T Y Y Y Y Y Y Y Y 
22b V Y Y Y Y Y Y Y Y 
23a T Y Y Y N Y N N N 
24a T Y Y Y N N Y N N 
25a V Y Y Y Y N N Y N 
25b T Y Y Y N Y Y N N 
26a V N Y Y N Y N Y N 
27a V Y Y Y Y Y Y Y Y 
27b T Y Y Y Y N Y Y Y 
28a T Y Y Y Y Y Y Y Y 
29a V Y Y Y Y Y Y Y Y 
29b T Y Y Y N N Y Y N 
28b V Y N N N N Y Y N 
30a V Y Y Y N Y Y Y N 
31a V Y Y Y N Y Y Y Y 
31b V Y Y N Y Y Y Y Y 
32a V N N Y N N N N N 
32b T Y N Y N N N Y N 



37 
 

Case 
code 

2015 int 
(visit/tele int) 

2016 
int 

2017 
int 

Coordinator 
survey 1 

Coordinator 
survey 2 

NCETM 
report Y1 

NCETM 
report Y2 

Pupil survey 
Year 1 

Pupil survey 
year2 

Total = 
48 

Total Visit=31 total 
yes 
=43 

total 
yes 
=40 

total yes= 45 total yes=22 total yes 
=34 

total yes 
=37 

total yes=34 total yes = 
18 

 



 

6. Strand one supporting data  
In this section, additional data and findings are reported that supplement or support 
findings in the main report. 

6.1 School and lead teacher interviewee characteristics 
Data presented below are based on interviews with MTE cohort 1 teachers in 2016 and 
2017. The number of interviews varied and therefore 2016 data are based on 43 
interviews and 2017 data are based on 40 interviews. Consequently, the data are not 
directly comparable, as the schools involved varied slightly year on year, for example two 
schools were unable to commit to an interview in year 2 but did take part in year 3.  

Of the 40 interviewees in 2017, 26 were the same as the person interviewed in 2016, and 
just over half (n=21) had been on the exchange visit in 2015. Of the 19 who did not go on 
the visits, 10 were maths leads, five were assistant head teachers, three were classroom 
teachers and one was a head teacher.  

Table 5: MTE cohort 1 Interviewee job roles 2017 

Maths lead Senior leader Teacher 
19 18 3 

48% 45% 8% 
Source: MTE cohort 1, interviews 2017 *Percentages may add up to more than 100 due to rounding. 

Table 5 above shows that the majority of interviewees in the third year were maths leads 
(n=19), followed by senior leaders (n=18). A number of maths leads and senior leaders 
were also class teachers.  

Table 6 shows the characteristics of the schools involved.   

Table 6: MTE cohort 1 school characteristics 

MTE cohort 1 school characteristics 
Teaching school 15 
Maths Hub lead school 15 
Part of a multi-academy trust which 
includes a Teaching School 

18 

Part of a multi-academy trust that includes 
a Maths Hub lead school 

17 

Source: MTE cohort 1, interviews 2017  
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MTE cohort 1 interviewees were asked in qualitative interviews about implementation of 
mastery in all year groups. Table 7 focuses on implementation in Year 4 and Year 6. This 
gives a picture of Year 6 classes which had experienced two full years of mastery (n=17).  

Table 7: Level of implementation of mastery in MTE cohort 1 schools 

 No 
mastery 

Y5 

Partial 
mastery 

Y5 

Full 
mastery 

Y5 

unknown 
Y5 

No mastery Y6 0 4 0 1 

Partial mastery 
Y6 

1 9 0 1 

Full mastery Y6 0 6 17 0 

Unknown Y6 0 4 1 0 
Source: MTE cohort 1, interviews 2016 and 2017. 

In order to corroborate data in strand two of the research, interviewees were asked if all 
Year 2 and Year 6 pupils in their school had experienced at least two full years of 
substantial teaching for mastery. Table 8 below provides this data, and shows that Year 2 
pupils had experienced substantial teaching for mastery for a full two years in 26 of the 
40 schools participating in 2017. This proportion was lower for Year 6 classes where 17 
schools had substantially implemented the mastery approach for the full two years. 
Interviewees were asked to elaborate on their answers. The reasons given for Year 6 
classes having been particularly less likely to have had substantial implementation were: 
the focus on teaching pupils for standard assessment tests (SATs) and/or new teachers 
joining who were less experienced in the mastery methods of teaching. Some teachers 
said that they were confident that many of their Year 6 classes had experienced 'some' 
teaching for mastery over the two years, but did not feel this had been 'substantial' for 
these reasons. 

Table 8: Implementation of substantial teaching for mastery in Years 2 and 6 MTE cohort 1 schools 

 Yes No unknown 
 N % N % N % 
All Year 2 pupils have 
had substantial teaching 
for mastery 

26 54% 14 29% 6 13% 

All Year 6 pupils have 
had substantial teaching 
for mastery  

17 35% 22 46% 8 17% 

Source: MTE cohort 1, interviews 2016 and 2017. Two schools are a junior school and therefore do not 
have a Year 2; one school was an infant school and therefore does not have a Year 6.  

Percentages given out of 48 schools 
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Where data are unknown, this is because an interview was not conducted with a 
representative from the school.  

6.2 Changes to practice 2016 and 2017 in MTE cohort 1 
schools 

Use of representations 

Figure 5 provides descriptions of different levels of use of representations and is 
reproduced from the third interim report. Tables 9 and 10 present analysis of levels of 
use of representations in the MTE cohort 1 schools sampled for interviews in 2016 and 
2017 respectively. These data informed the analysis presented in the main report section 
5. 

Figure 5: Use of visual and concrete representations 

 
Visual representations Concrete representations 

Lim
ited 

Using more visual aids such as 
photographs or clip art, but not linked 
to mathematical models or 
mathematical learning; or having 
intentions to introduce greater use in 
the future; more mathematically 
meaningful practices only appeared to 
be happening in the lead primary 
teachers' classes. 

Used with younger learners or low 
attaining pupils and either did not refer 
to specific materials of such 
references are limited. Typically 
materials such as dienes blocks or 
counters are used for modelling 
addition or subtraction and simple 
arithmetic only. In some cases 
interviewees referred to intentions, or 
increased awareness rather than to 
changed practice. 

Em
bedding 

Increasing use of visual representation 
as mathematical models; aiming for 
consistency in every lesson; some 
reference made to challenge for some 
teachers; the Concrete-pictorial-
abstract approach was mentioned by 
some as something that was being 
adopted. The bar model was 
frequently referred to as one specific 
example. 

Increasing use including more use in 
KS2 and across the attainment range, 
but use inconsistent; more equipment 
purchased to give access to all 
classes or 'getting it out of the back of 
the cupboard'; references made to the 
concrete-pictorial- abstract with 
examples of concrete representation 
as the start of a topic; reporting that 
teachers are developing knowledge of 
how to use these with all years and a 
wider variety of mathematical content. 
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Visual representations Concrete representations 

Em
bedded use 

Multiple and varied visual models 
used and linked mathematically; 
different forms of representation were 
linked, for example referring to 
concrete-pictorial-abstract as a 
triangle or to be used alongside each 
other rather than a sequence; use of 
models linked to other practices such 
as questioning, or variation theory; 
some schools had formulated the 
approach in policy, for example, to 
always use two representations in 
every lesson; patterns of use are 
consistent across the school. 

Used in every lesson and/or across 
whole school and/or full attainment 
range; a wide variety of materials are 
discussed with reference to 
appropriateness for different 
mathematical content; routinely, 
concrete materials are on desk for 
students to use during explanation; 
the importance of moving between 
different representations was 
discussed, and referring to concrete-
pictorial-abstract as a triangle or to be 
used alongside each other; some 
discussed creating their own 
specialised concrete materials for 
particular topics. 

 

Frequency of use of representations 
Table 9: Frequency of types of use of representations 2016 (n=43) 

 Visual 

 Limited Embedding Embedded Total 

C
oncrete 

Limited  2 8 1 11 
Embedding  2 14 4 20 
Embedded  0 3 9 12 
Total 4 25 14  

Source: MTE cohort 1, interviews 2016 

Table 10: Frequency of types of use of representation 2017 (n=38) 

 Visual  

 Limited Embedding Embedded Total 

C
oncrete 

Limited  2 1 0 3 
Embedding  1 13 4 18 
Embedded  0 2 15 17 
Total 3 16 19  

Source: MTE cohort 1, interviews 2017 
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Note that for the two schools which participated in the 2017 interviews but not the 2016 
interviews there was insufficient data to categorise their use of representations. 

Promoting conceptual and procedural fluency at school level 

In 2017, interviewees were asked about their approaches to promoting conceptual 
understanding and procedural fluency. After outlining the ways in which teachers in their 
school achieved this, they were asked whether these approaches were an individual 
teacher’s choice or an expectation across the school or school policy. Responses are 
summarised in Table 11. Although many interviewees answered that there was a mix of 
formal expectation and teacher discretion (n=13), the majority of teachers said that the 
approaches outlined were an expectation across the school or school policy (n=24). This 
indicates that strategies to promote conceptual understanding and procedural fluency 
were being embedded throughout the school, not simply advised as best practice or used 
only by those teachers most experienced with teaching for mastery. 

Table 11: Approaches to promoting conceptual understanding and procedural fluency 2017 

An expectation across 
the school 

School policy Teacher choice Mixed 

18 6 3 13 
45% 15% 8% 33% 

Source: MTE cohort 1, interviews 2017 

Use of textbooks 

Although textbooks were used for a variety of purposes by the majority of MTE cohort 1 
schools in 2017 (n=29), the extent and type of use varied between schools as Table 12 
indicates. Some teachers for example used textbooks for planning only (n=9). Interviews 
revealed that the use of textbooks varied between year groups also.  

Table 12: Use of textbooks in 2016 and 2017 

Use of textbooks No. of schools 2016 No. of schools 2017 
Use with children 8 1 
Used for planning only 9 9 
Used for planning for some year 
groups/classes and with children in 
others 

8 19 

Source: MTE cohort 1, interviews 2016 and 2017 
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Lesson activities 

As outlined in the interim reports, a typical English mathematics lesson would involve a 
three-part structure of: teacher input, pupil practice and a final plenary. In contrast, 
Shanghai mathematics lessons are made up of multiple short activities based on more 
whole-class teacher-pupil interaction. In an attempt to gauge the extent to which teachers 
were adopting this Shanghai style of lesson structure, in 2017 interviewees were asked 
how many different changes in activities happened during the course of a typical 
mathematics lesson. Most teachers (n=23) answered that there were between four and 
six changes in activity, compared to only two teachers reporting only one to three 
changes in activity. This indicates a partial move away from the standard three-part 
lesson, but does not necessarily suggest a move to a Shanghai-style structure. Fifteen 
teachers, however, answered that they have more than six changes in activity during a 
lesson. Table 13 summarises these data. 

Table 13: Number of different activities in a typical mathematics lesson 

1-3 4-6 7-9 10-12 12 + 
2 23 10 4 1 

5% 58% 25% 10% 3% 
Source: MTE cohort 1, interviews 2017 

* Percentages may add up to more than 100 due to rounding.  

Differentiation  

Teachers were asked a number of questions about differentiation in the second round of 
interviews. As part of the analysis process for the 2016 interviews, teachers' answers to 
these questions were categorised as one of three different approaches to differentiation. 
These categories are specified in Table 14 below. During the 2017 interviews, teachers 
were asked to confirm whether they felt they had been categorised correctly and if 
anything had changed in their approach to differentiation. As can be seen in Table 16, 
the majority of interviewees had been categorised as, or felt that their approach now was 
in line with, 'Differentiation by deepening and support'. This is a substantial departure 
from an average English mathematics lesson where teachers would be expected to 
provide perhaps four different tasks differentiated according to their perceptions of pupils' 
abilities, with the most difficult tasks moving pupils on to a higher level or even a different 
topic area. Differentiation by deepening and support provides more challenging tasks for 
those who have successfully completed the core activity, but through depth activities 
instead of moving on. Those pupils who find the core task difficult are supported and 
possibly given intervention to support learning.  
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Table 14: Approaches to differentiation 2016 and 2017 

Differentiation No. of schools 
2016 

No. of 
schools 2017 

Differentiation by deepening and support 31 32 

Differentiation in transition 5 4 
Differentiation by allocated task 7 7 

Source: MTE cohort 1, interviews 2016 and 2017 

Grouping 

In the first round of data collection, survey data showed how MTE cohort 1 schools were 
grouping their pupils, indicating the percentage of schools grouping by class, within class 
or not grouping by ability at all (heterogeneous grouping). More information was then 
collected on grouping via qualitative interviews in 2016 and 2017. The data on grouping 
from all three years are presented in Table 15 below.  

Table 15: Grouping arrangements for pupils in mastery classes 2016 and 2017 

Form of grouping  Percentage 
of schools 

2015 
(majority of 
all classes) 

Percentage 
of schools 

2016 
(substantial 

mastery 
classes) 

Percentage 
of schools 

2017 
(substantial 

mastery 
classes) 

Heterogeneous grouping (pupils not set 
or grouped by attainment within class) 

38% 67% 70% 

Pupils set by class (pupils allocated to 
classes based on prior attainment and/or 
perceptions of 'ability') 

22% 14% 10% 

Pupils grouped by prior attainment within 
class (pupils of similar attainment sat 
together) 

40% 19% 13% 

Mixed across year groups or classes N/A N/A 8% 
Source: MTE cohort 1 2015 survey; interviews 2016, 2017 

As can be seen from Table 15 grouping arrangements in classes where MTE mastery 
pedagogy is implemented are considerably different from the usual practices in schools 
prior to the MTE. Although the figures are not strictly comparable year to year due to a 
slight variation in respondents, the increase in heterogeneous grouping from 38% to 70% 
over the three-year period represents a substantial change in practice. 
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There had been a slight increase in schools reportedly moving away from grouping pupils 
by attainment from 2016 to 2017. A caveat to note here is that for a small number of 
schools, despite choosing not to group pupils by ability in most year groups, grouping 
was still happening in Year 6. This was said to be due to SATs preparation or a large gap 
in ability already in place in this year group from previous setting arrangements. A small 
number of teachers explained how the classes/years in the school were sometimes split 
whereby half would be grouped by ability and half would not. Other teachers simply 
stated that practice would vary around the school dependent on the class and the 
teacher. (MTE cohort 1, school 16A, interview 2017). 

The rationale for schools to move away from grouping was stated by some teachers to 
be linked to their knowledge of empirical evidence outlining the benefits for pupils of 
being in heterogeneous groups:  

The research says that setting isn’t successful; it isn’t the right thing to do. (MTE cohort 1, 
school 18A, interview 2017) 

Basically the Sutton Trust and their research, all different academic research shows that 
streaming doesn’t work. (MTE cohort 1, school 22A, interview 2017) 

Teachers talked about how grouping did not fit into a mastery approach to teaching and 
felt that they could not rationalise continuing to group pupils while teaching for mastery: 

It just became really apparent that what we were modelling to the children was neither 
growth mind-set nor mastery. (MTE cohort 1, school 22A, interview 2017)  

This was also related to the potential impact on pupils of being put into a lower ability 
group:  

You’re saying to a child at the age of six, ‘You’re not very good at maths. To give a child 
that impression at the age of six is completely wrong. It’s about giving aspiration to all of 
them so they’ve all got the same. (MTE cohort 1, school 18A, interview 2017)  

Similarly to the previous year's findings, there was a shift in mind-sets about how pupils 
learn mathematics. Some interviewees articulated this as a move to viewing pupils as 
learners who may have greater ability in some aspects of learning mathematics than 
other aspects, and therefore no particular pupils should be labelled as higher or lower 
ability. Having heterogeneous groups, and sometimes sitting pupils in mixed-
ability/attainment pairs or groups, was said to facilitate learning by exposing pupils to all 
aspects of learning and having maths 'modelled' for them by a learning partner. This 
enabled certain pupils to access areas of the curriculum which were effectively barred 
from them previously because they were designated to a lower ability group. Some 
teachers described how they felt the approach was narrowing the gaps, but was also 
providing appropriate challenge to their higher-attaining pupils due to them being asked 
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to think deeply about concepts and articulate their understanding, as the example below 
describes: 

We’ve done some work on slow thinking and fast thinking. Being fast isn’t what makes 
good maths. That’s the fluency issue. Our children who are fluent think that makes them 
good at maths, because they think that’s all that good maths is about. (MTE cohort 1, 
school 31b, interview 2017)  

Seating  

Similarly to the reports in 2016, the majority of MTE leads in 2017 (n=19) stated that for 
most mathematics lessons across their school, pupils were seated in small groups (see 
Table 16 below). In addition to questions about seating arrangements, in 2017 
interviewees were asked who decides how children are seated in mathematics classes. 
Table 17 below conveys that for the majority of schools the class teacher decides seating 
arrangements. 

Table 16: Seating arrangements 2016 and 2017 

Seating No. of schools 
2016 

No. of schools 
2017 

Small groups 22 19 
Rows 12 8 
Other/mixed  9 13 

Source: MTE cohort 1, interviews 2016 and 2017 

 

Table 17: Who decides how children are seated in mathematic classes in 2017 

Teacher School policy Year group leader Pupil 
27 10 1 2 

68% 25% 3% 5% 
Source: MTE cohort 1, interviews 2017 

Intervention 

Interviewees were asked to confirm whether or not their intervention practices were the 
same as the previous year. The three tables below provide details for 2016 and 2017. In 
terms of daily intervention, practices appeared to have remained the same or very 
similar, as 29 interviewees (as for the last year) stated that intervention happens on a 
daily basis. The roles of staff who deliver the interventions appears to be fairly consistent 
with the previous year, with a mix of teachers and TAs being the most likely answer 
(n=20). Similarly, information about how frequently pupils needing additional support are 
identified was broadly similar to the last year, with identification happening daily in the 
vast majority of schools (n=33).  
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Table 18: Frequency of intervention and frequency of pupil identification for intervention 2016 and 
2017 

Frequency of 
intervention 

No. of 
schools 
2016 

No. of 
schools 
2017 

 Frequency of 
pupil 
identification 

No. of 
schools 
2016 

No. of 
schools 
2017 

Daily 29 29  Daily 31 33 
Less than daily 15 9  Less than daily 12 6 
       
Unknown 0 2  Unknown  0 1 

Source: MTE cohort 1, interviews 2016 and 2017 

 

Table 19: Staff working with pupils during intervention 2016 and 2017 

Staff  No. of schools 
2016 

No. of schools 
2017 

TA 6 6 
Teacher 16 17 
Teacher and/or TA 20 20 

Source: MTE cohort 1, interviews 2016 and 2017 

2017 saw a slight increase in the number of schools which had split mathematics lessons 
(13) up from 11 the previous year. The majority of schools (n=28) still have one 
mathematics lesson a day and only a small proportion (n=7) have two lessons. 
Consistent with last year, the time spent on mathematics each day was just over an hour 
(64 minutes), with 22 of the 40 schools having 60-minute lessons. 

Table 20: Split lessons 2017 

Lessons are split into two parts Lessons are not split 
13 27 

32% 68% 
Source: MTE cohort 1, interviews 2017 

Timetabling  

Table 21 presents data on timetabling of mathematics lessons and interventions. It is 
notable that there is a slight decrease in the number of schools undertaking intervention 
after a lesson. In interviews, a number of participants indicated that their schools had 
experimented with same-day intervention after the lesson but had reverted back to 
previous practices. Nevertheless, generally the approach to intervention in schools had 
changed as a result of engagement in the MTE programme. 
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Table 21: Timing of intervention 2016 and 2017 

Timing of 
intervention 

No. of schools 
2016 

Percentage 
2016 

No. of schools 
2017 

Percentage 
2017 

After lessons 26 60.5 21 52.5 
Before lessons 1 2.3 0 0.0 
During lessons 9 20.9 13 32.5 
Mixed 7 16.3 6 15.0 

Source: MTE cohort 1, interviews 2016 and 2017 

Table 22 presents data on the number of mathematics lessons per day in MTE cohort 1 
schools. 

Table 22: Number of mathematics lessons in a day 2017 

1 lesson per 
day 

1 lesson + 
mental 

arithmetic 

2 lessons per 
day 

2 lessons + 
mental 

arithmetic 
28 5 4 3 

70% 13% 10% 8% 
Source: MTE cohort 1, interviews 2017 *Percentages may add up to more than 100 due to rounding.  

Table 23: Time spent on mathematics on an average day in 2017 

 Time 
Mean 66 minutes 
Median 60 minutes 
Mode  60 minutes 
Range 45 minutes 

Lesson preparation and design 

Interviewees were asked in more depth in 2017 about how lessons are prepared than in 
the 2016 interviews. They were asked how often they plan mathematics lessons in pairs 
or in groups. Consistent with lesson preparation in Shanghai, as Table 24 illustrates, 27 
(68%) interviewees reported preparing lessons either in a pair or in a group once a week 
or more often. 

Table 24: Lesson planning in pairs or groups 2017 

More than 
once a week  

Once a 
week  

once or twice 
per half term 

Never Unknown 

11  16 7 5 1 
28% 40% 18% 13% 3% 

Source: MTE cohort 1, interviews 2017 *Percentages may add up to more than 100 due to rounding.  
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Whether teachers planned in pairs or groups was often said to be related to the school 
size. Where schools were one-form entry, group or paired planning was seen as more 
difficult. In schools where teachers did plan with one or more colleagues, they often used 
their PPA (planning, preparation and assessment) time for this. Some teachers described 
how planning had become more standardised across the school, and a smaller number 
talked about working with other schools to prepare lessons, or standardising lesson plans 
across a trust. Teachers explained that detailed planning might happen for the first 
couple of lessons in the week and then planning would be adapted or tailored to needs 
as the week went on, depending on pupils' responses to these first lessons: 

Within our PPAs we have a brainstorming map which is where we map out the learning. 
Then we have daily lesson plans that include things like key questions, vocabulary, 
resources and support that’s given to individual children and to extend, but those plans 
are done by individual teachers. Every class will access it at a different rate of learning. 
Also those are annotated on and adapted as the week goes on. (MTE cohort 1, school 
23A, interview 2017)  

Interviewees were asked about whether planning had changed. Responses were mixed, 
with some teachers said that the way they planned was the same, but the content of the 
lessons being planned for had changed greatly. However, other teachers felt that their 
planning had changed dramatically as a result of the exchange. Teachers talked mostly 
about how they were now planning for understanding instead of simply planning the 
activities to be worked through. This was explained as a change from a procedural 
approach to planning, focusing on 'how we teach', to a conceptual approach centred on 
how pupils learn: 

Move away from what the children are going to do, to thinking about what the children 
are going to learn.'  (MTE cohort 1, school 31b, interview 2017)  

This approach was seen by some teachers to be facilitated by their school having moved 
away from setting or traditional approaches to differentiation.  

Teachers cited the White Rose and Maths No Problem schemes as the main resources 
they would go to when planning. However a number of teachers described how they 
would pick out different aspects from a variety of resources to create their own materials. 
What constituted a 'lesson plan' varied: some teachers were planning in greater detail 
than they did previously, while other teachers saw the lesson plans more as a guide with 
notes to support teaching than as something they would stick to rigidly: 

I literally have moved away from a planning proforma, because I felt that moved teachers 
towards what are the children going to do?  So we just go to a big blank piece of A3 
paper and they draw an S on it and they just plan the journey from that. (MTE cohort 1, 
school 31b, interview 2017)  
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6.3 Implementation pathways 
In the main report (section 7.8) a model of implementation pathways was included. Table 
25 below provides detail of the analysis that supports that discussion. Note that in order 
to preserve anonymity school codes are not included. The categorisations of 'full' and 
'mastery' refer to implementation of MTE mastery pedagogy. 

Table 25: Implementation pathways table 

Pathways Frequency 
Start Pathway Categorisation 
Already committed and  
mastery textbook/scheme 

Mastery textbook/scheme Full 1 

Already committed and  
mastery textbook/scheme 

Mastery textbook/scheme Mastery 2 

Already committed and 
mastery textbook/scheme 

Mastery textbook/scheme 
and PMTMSP 

Full 1 

Already committed and 
mastery textbook/scheme 

Mastery textbook/scheme 
and PMTMSP 

Mastery 1 

Already committed  Full 1 
Already committed mastery  textbook/scheme Mastery 1 
Already committed mastery  textbook/scheme 

and PMTMSP 
Full 1 

Already PMTMSP Not mastery 1 
Newly committed  Full 6 
Newly committed PMTMSP Full 2 
Newly committed Mastery textbook/scheme Full 6 
Newly committed Mastery textbook/scheme 

and PMTMSP 
Full 6 

Newly committed Textbook Mastery 3 
Newly committed Mastery textbook/scheme 

and PMTMSP 
Mastery 1 

Newly committed PMTMSP Not mastery 1 
Newly committed  No full data 7 
Newly committed  Not mastery 1 
Newly committed Textbook No full data 3 
Cautious Textbook Low 1 
Cautious Textbook Mastery 1 
Cautious mastery  textbook/scheme 

and PMTMSP 
Full 1 
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Note that the attribution of commitment was based on checking judgements made on the 
basis of the 2015 interviews, during the 2016 interviews. If a 2016 interview was not 
completed then the 2015 researcher judgement was used. 

6.4 Pupil outcomes  
Table 26 (below) shows that the majority of MTE leads felt that pupils had progressed 
more than expected.  

Teachers were more confident that their pupils' attainment had been influenced positively 
by the mastery approach to teaching. In 2016, 18 teachers answered that they perceived 
their pupils' attainment to be more than expected; in 2017 this had increased to 27 
teachers (despite the lesser number of interviewees). This suggests that the impact of 
the exchange on pupils has increased as schools have had a longer period of time in 
which to embed the approach across the school.  

Table 26: Perceptions of pupil outcomes 2016 and 2017 

Perception of pupil outcome 
statements  

More than 
expected 

About as 
expected 

Below 
expected 

Not able 
to answer 

Pupils' attainment. N 2016 18 14 1 10 
Pupils' attainment. N 2017 27 3 0 10 

Source: MTE cohort 1, interviews 2016 and 2017



 

6.5 Mathematics Coordinator Survey 2017: supplementary data 
Survey responses from the 2017 Mathematics Coordinator Survey were firstly looked at stratified by Cohort (1&2) and by PMTMS 
involvement (1&2). However, stratification by these components yields unequal and small sample sizes. Response data was therefore re 
grouped. Group 1, those respondents reporting being in cohort one or two and/or having undertaken the PMTMS training, group 2, those 
respondents not involved in an MTE cohort or PMTMS but reporting substantial mastery and group 3, those not involved in an MTE 
cohort or PMTMS training and NOT reporting substantial mastery. The below tables show the percentage of responses to each question 
answer stratified by group. Kruskal Wallis (for ordinal variables) and Chi-Square tests (for nominal variables) for significance were ran to 
determine whether differences between groups were significant, but do not illustrate where the difference lies. Statistical test results are 
included in parentheses after each survey question, a p-value of <0.05 is considered significant.  

Table 27: Full curriculum access for all mastery component 

Full curriculum access for all 
 Group 1 (MTE and/or 

PMTMS cohort 
Group 2 (No MTE and/or 

PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) 
Differentiated tasks are set for pupils (X2 (2)=81.82, P<0.01) 

Always 4.0 10.2 17.6 
Often 16.2 27.6 41.2 
Sometimes 22.0 22.4 25.5 
Rarely 43.4 30.6 13.7 
Never 14.5 9.2 2.0 
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Full curriculum access for all 
 Group 1 (MTE and/or 

PMTMS cohort 
Group 2 (No MTE and/or 

PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) 
Main activities would be the same, differentiation by outcome (X2 (2)= 20.17, P<0.01) 

Always 17.4 13.7 6.8 
Often 46.1 36.8 35.4 
Sometimes 27.5 34.7 40.8 
Rarely 8.4 12.6 16.5 
Never 0.6 2.1 0.5 
Pupils learn the main content first, tasks are set to deepen understanding (X2 (2)= 35.75, P<0.01) 

Always 55.9 59.8 32.2 
Often 35.5 35.1 47.6 
Sometimes 5.9 5.2 17.3 
Rarely 1.6 0.0 1.9 
Never 1.1 0.0 1.0 
Frequency of identification of additional support  (X2 (2) 18.49, P<0.01) 

Daily 45.7 41.8 28.2 
A number of times per week 38.3 31.6 39.9 
Weekly 5.3 10.2 12.2 
Half termly 9.0 15.3 14.1 
Less often than half termly 1.6 1.0 5.6 



54 
 

Full curriculum access for all 
 Group 1 (MTE and/or 

PMTMS cohort 
Group 2 (No MTE and/or 

PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) 
Who gives additional support (X2 (4)=11.95, P<0.05) 

Teacher 11.7 5.1 6.1 
TA 11.2 20.4 21.2 
Teacher and a TA 77.1 74.5 72.6 
Amount of curriculum covered in the last three years (X2(2)=55.65, P<0.01) 

Increased 27.8 37.4 59.1 
Stayed the same  26.2 27.3 28.0 
Decreased 46.0 35.4 13.0 
 

Table 28: Varied interactive teaching mastery component 

Varied Interactive Teaching 

  Group 1 (MTE and/or 
PMTMS cohort 

Group 2 (No MTE and/or 
PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or 
PMTMS and no substantial 
mastery) 

Whole class teacher-pupil interaction (X2(2)=41.66, P<0.01) 

Increased 73.3 53.1 39.8 

Decreased 20.9 32.7 45.4 

Stayed the same 5.9 14.3 14.8 
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Varied Interactive Teaching 

  Group 1 (MTE and/or 
PMTMS cohort 

Group 2 (No MTE and/or 
PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or 
PMTMS and no substantial 
mastery) 

Lesson structure (X2(2)=63.19, P<0.01) 

Starter, introduction, activity, 
teacher explanation, practice then 
plenary 

22.0 38.4 62.2 

Multiple periods of questioning, 
teacher pupil dialogue, pupils 
working on 1/2 problems/tasks 

78.0 61.6 37.8 

Teacher-pupil interaction frequency (X2(2)=25.51, P<0.01) 

Increased 82.9 79.8 61.1 

Decreased 15.5 18.2 34.7 

Stayed the same 1.6 2.0 4.1 

 

Table 29: Knowledge of mathematical facts and Language mastery component 

Knowledge of Mathematical Facts and Language 

 Group 1 (MTE and/or 
PMTMS cohort 

Group 2 (No MTE and/or 
PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or PMTMS 
and no substantial mastery) 

Precise mathematical language by teachers and pupils (X2(2)=27.53, P<0.01)  
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Knowledge of Mathematical Facts and Language 

 Group 1 (MTE and/or 
PMTMS cohort 

Group 2 (No MTE and/or 
PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or PMTMS 
and no substantial mastery) 

Always 31.6 19.2 12.5 
Often 51.9 63.6 54.9 
Sometimes 16.6 16.2 27.2 
Rarely 0.0 1.0 5.4 
Never 0.0 0.0 0.0 
Key ideas and concepts recited individually or as a class (X2(2)=28.52, P<0.01) 

Always 13.4 8.1 5.4 
Often 44.1 41.4 28.6 
Sometimes 35.5 40.4 44.3 
Rarely 6.5 8.1 18.4 
Never 0.5 1.0 2.2 
Not sure 0.0 1.0 1.1 
Teachers ask for explanations about how answers were obtained (X2(2)=30.51, P<0.01) 

Always 55.1 42.4 27.9 
Often 40.6 54.5 61.2 
Sometimes 4.3 3.0 9.8 
Rarely 0.0 0.0 0.5 
Never 0.0 0.0 0.0 
Not sure 0.0 0.0 0.5 
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Knowledge of Mathematical Facts and Language 

 Group 1 (MTE and/or 
PMTMS cohort 

Group 2 (No MTE and/or 
PMTMS but reported 
substantial mastery) 

Group 3 (No MTE and/or PMTMS 
and no substantial mastery) 

Pupils are encouraged to communicate mathematically to the whole class (X2(2)=19.76, P<0.01) 

Always 32.6 16.2 18.0 
Often 54.5 64.6 53.6 
Sometimes 10.7 19.2 26.2 
Rarely 2.1 0.0 2.2 
Never 0.0 0.0 0.0 
 

Table 30: Mathematical and meaningful coherent activity mastery component 

Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Multiple representations  for a mathematical concept  or procedure are used in a single lesson (X2(2)=63.38, P<0.01) 

Always 28.5 22.2 5.1 

Often 55.4 47.5 45.8 

Sometimes 16.1 27.3 41.8 

Rarely 0.0 3.0 5.6 

Never 0.0 0.0 1.7 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Concrete materials are used with all year groups in the school (X2(2)=27.90, P<0.01) 

Always 27.8 33.3 16.4 

Often 55.6 47.5 44.6 

Sometimes 14.4 16.2 28.8 

Rarely 2.1 3.0 10.2 

Never 0.0 0.0 0.0 

Concrete materials are used with pupils of all attainment levels in the school (X2(2)=44.54, P<0.01) 

Always 30.5 35.4 14.1 

Often 50.8 46.5 39.0 

Sometimes 15.5 14.1 35.0 

Rarely 3.2 3.0 11.3 

Never 0.0 0.0 0.0 

Not sure 0.0 1.0 0.6 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Concrete/pictorial and symbolic representations are used together in all lessons (X2(2)=58.09, P<0.01) 

Always 26.9 29.3 9.6 

Often 52.7 52.5 38.4 

Sometimes 18.8 15.2 39.5 

Rarely 1.6 2.0 12.4 

Never 0.0 0.0 0.0 

Not sure  0.0 1.0 0.0 

The sequence of concrete-pictorial abstract forms of representation is used to structure teaching (X2(2)=48.46, P<0.01) 

Always 23.7 32.3 10.2 

Often 54.8 44.4 37.9 

Sometimes 17.7 21.2 39.5 

Rarely 2.7 1.0 10.7 

Never 1.1 0.0 0.6 

Not sure 0.0 1.0 1.1 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Teachers move back and forth between different forms of representation in order to connect them and support understanding 
(X2(2)=63.66, P<0.01) 

Always 25.5 26.3 5.6 

Often 52.7 47.5 39.0 

Sometimes 20.2 23.2 42.4 

Rarely 1.1 2.0 11.9 

Never 0.0 0.0 0.0 

  0.5 1.0 1.1 

Using representations and models to introduce concepts (X2(2)=44.41, P<0.01) 

Always 41.2 42.4 16.4 

Often 50.8 50.5 58.5 

Sometimes 7.5 7.1 24.0 

Rarely 0.5 0.0 1.2 

Never 0.0 0.0 0.0 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Using teacher questioning and classroom dialogue (X2(2)=21.51, P<0.01) 

Always 57.8 64.6 40.4 

Often 40.6 35.4 52.6 

Sometimes 1.6 0.0 6.4 

Rarely 0.0 0.0 0.6 

Never 0.0 0.0 0.0 

Making understanding an explicit focus in lesson preparation (X2(2)=32.14, P<0.01) 

Always 48.1 47.5 23.8 

Often 44.4 47.5 58.1 

Sometimes 7.5 5.1 16.3 

Rarely 0.0 0.0 1.7 

Never 0.0 0.0 0.0 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Starting from a problem or carefully selected task (X2(2)=30.06, P<0.01) 

Always 27.3 25.3 4.4 

Often 39.0 37.4 42.1 

Sometimes 28.9 36.4 48.0 

Rarely 4.8 1.0 5.3 

Never 0.0 0.0 0.6 

Connecting different mathematical concepts and procedures (X2(2)=35.56, P<0.01) 

Always 29.4 23.2 9.9 

Often 49.7 59.6 48.0 

Sometimes 19.3 16.2 38.0 

Rarely 1.1 1.0 4.1 

Never 0.0 0.0 0.0 

Not sure 0.5 0.0 0.0 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Emphasising the precise use of Mathematical language (X2(2)=29.31, P<0.01) 

Always 42.2 45.5 24.6 

Often 47.1 47.5 48.0 

Sometimes 10.2 7.1 24.0 

Rarely 0.5 0.0 3.5 

Never 0.0 0.0 0.0 

Planning for and addressing misconceptions (X2(2)=41.51, P<0.01) 

Always 42.2 48.5 17.1 

Often 47.1 42.4 59.4 

Sometimes 10.7 9.1 19.4 

Rarely 0.0 0.0 3.5 

Never 0.0 0.0 0.6 
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Mathematically Meaningful and Coherent Activity 

 Group 1 (MTE and/or 
PMTMS cohort (%) 

Group 2 (No MTE and/or 
PMTMS but reported 

substantial mastery) (%) 

Group 3 (No MTE and/or 
PMTMS and no 

substantial mastery) (%) 
Using a textbook, scheme or designed resource (X2(2)=9.92, P<0.01) 

Always 15.6 17.3 5.3 

Often 31.7 28.6 32.0 

Sometimes 34.9 32.7 34.3 

Rarely 15.6 16.3 20.7 

Never 2.2 5.1 7.1 

Not sure 0.0 0.0 0.6 

Using in-class formative assessment (X2(2)=24.93, P<0.01) 

Always 50.3 49.0 26.0 

Often 41.2 40.8 57.4 

Sometimes 8.0 10.2 15.4 

Rarely 0.5 0.0 1.2 

Never 0.0 0.0 0.0 



 

7. Strand one: Implementation criteria and analysis 

7.1 Process for determining implementation criteria 
All MTE cohort 1 schools which contributed interviewees in 2017 described substantial 
implementation of mastery approaches in at least some classes. However, the detailed 
responses about practices suggested that implementation levels varied. Consequently, a 
set of implementation criteria was devised based on data analysis and informed by 
benchmarking against schools that appeared to have high levels of implementation and 
which in many cases had participated in the PMTMSP.  

Table 31 below specifies the implementation criteria in terms of the four main 
components of MTE mastery pedagogy and their indicators. Table 32 sets out how sub-
components were combined to form the categories of high mastery, mastery and low/not 
implemented. Lastly, Table 33 shows how the four main components were combined to 
determine the final categorisation for a school. Greater weight was given to component 1 
(varied interactive teaching) and component 2 (meaningful and coherent activity) than to 
the other two components. This reflected the focus in MTE cohort 1 schools (and 
NCETM's formulation of TfM) on pedagogical and classroom practice with other practices 
such as intervention policy designed to support this.  

To ensure reliability of analysis, an independent researcher without knowledge of the 
schools was contracted to rate 12 schools separately. They did this by taking a more 
holistic view, rather than using Nvivo for detailed coding, using the implementation 
criteria grid as a matrix to shade patterns of implementation based on 2016 and 2017 
data. 

The outcome of this independent rating was agreement in nine cases. In the other three, 
the independent researcher had rated one as high mastery which the evaluation team 
had rated as mastery. In the other two cases, the independent researcher reported that 
although there was the appearance of mastery implementation, this was not fully 
convincing - for example, a school was using a textbook scheme as the main resource 
that did not align well with a mastery approach. In one of the cases, the school reported 
that mastery practices were being used only with a small number of classes. Thus, these 
were rated independently as borderline. The evaluation team had rated these two 
schools as low/not implemented. 

This inter-rater checking process indicates that, depending on definitions, the 
categorisations made by the evaluation team may have under-estimated, in up to four 
cases, the number of schools in MTE cohort 1 which have implemented mastery 
approaches to a substantial extent - that is high mastery. However, this does not affect 
the strand two analysis, as this is based on comparison of the MTE mastery/high mastery 
schools with contrast schools rather than with schools in the MTE cohort 1 sample 
categorised in other ways If a less stringent application of criteria was taken and one or 
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more of these found schools were included in the high mastery sample for the impact 
analysis then this would mean that the size of impact reported in section 8 of the main 
report would be potentially lower. This is because the impact identified was a little higher 
for the high mastery sample than for the mastery sample.



 

Table 31: MTE Mastery pedagogy implementation criteria 

 Full MTE mastery pedagogy 
indicators  

MTE Mastery pedagogy implementation 
indicators 

Low or no 
implementation of 
component 

1a Substantial whole-class 
varied teaching in multiple 
part lessons 

Multiple part lessons, whole-class 
teacher-led episodes are a 
substantial part of the lesson but 
with interaction, clear sense of 
different purposes of lessons 

Mixture of lesson forms with some multiple part 
lesson teaching with whole-class as central 
Multiple part lessons or other if clear that whole-
class teaching central  

Three-part lessons or 
unclear about lessons  

1b Interactive dialogue In whole-class teaching episodes 
use of to-and fro, interaction for 
substantial portions of time, pupils 
routinely talk to other pupils, 
pupils come to the front 

To and fro, and similar patterns occur but not  
necessarily as an essential lesson feature and 
focus of lesson design, teacher-pupil interaction 
likely to be consistently happens in lessons; pupils 
talking to each other reported as a regular feature 
of lessons. 
  

Lower levels of dialogue. 
For example responding 
sometimes or  rarely when 
asked about dialogue 
practices 

2a Depth, meaning, problem 
solving 

Multiple approaches to developing 
conceptual understanding - using 
approaches to developing 
procedural fluency that support 
conceptual understanding as well 
e.g. models and representations, 
reference to conceptual and 
procedural variation (in a way that 
shows understanding of this), 
consistently starting from a 
problem, using deepening tasks 
that  focus on mathematical 
structure. 

At least one approach to developing conceptual 
understanding is indicated alongside a conceptual 
approach to procedural fluency (e.g. using models, 
or choice of questions - overall three or more), may 
refer to problem solving but not central to practice 
 

No particular focus on 
conceptual understanding 
and procedural fluency or 
unclear - less than 3 
mentioned for developing 
conceptual understanding 
and procedural fluency 
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 Full MTE mastery pedagogy 
indicators  

MTE Mastery pedagogy implementation 
indicators 

Low or no 
implementation of 
component 

2b Models and 
representations 

Multiple use of models and 
representations, not just for low 
attaining or young children but 
consistently - might use CPA as a 
heuristic 

Embedding use of models and representations 
and/or concrete materials - being used more 
widely, but not yet consistent 

Limited implementation in 
one or both or unclear 

2c Mathematically coherent 
lesson design 

Use of East Asian informed 
materials or equivalent 
consistently or lesson design 
consistently that accords with 
MTE mastery pedagogy - 
interaction, aim for conceptual 
understanding and procedural 
fluency, deepening etc. 

Some relationship of materials to mastery, mastery 
is informing choice 
Lesson activities informed by MTE mastery 
pedagogy 
Use of compatible materials CPA as heuristic, 
White Rose, NCETM mastery assessment 
materials, or choice of problems and/or some use 
of East Asian informed materials for lesson design 
but not consistent 

Other materials or unclear 

3a Curriculum pace for whole 
class access 

Slowing curriculum pace Slowing curriculum pace No change to curriculum 
pace 

3b Teaching to attainment by 
deepening and support 

All-attainment teaching and 
differentiation by deepening and 
support 

Setting plus differentiation by deepening and 
support or not setting with differentiation in 
advance 
 

Differentiation in advance / 
give different activities 

3c Responsive intervention Daily intervention and decided 
daily, intervention outside lessons 

Two of three of these aspects present - less 
frequently than daily, decided weekly, and/or 
intervention during lessons 
 

Intervention less frequently 
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 Full MTE mastery pedagogy 
indicators  

MTE Mastery pedagogy implementation 
indicators 

Low or no 
implementation of 
component 

4a Memorising facts, 
relationships and structures 

Specific times for developing 
factual knowledge - strategies for 
this  

Specific times for developing factual knowledge - 
strategies for this sometimes 

Not emphasised or 
discussed 

4b Precise mathematical 
language 

Use of precise language - always 
in lessons, stem sentences 

Precise language - sometimes 
 

Not discussed or 
mentioned 
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Table 32: Combining sub-components of mastery 

Component High mastery 
 

Mastery 
implementation 
 

Low/not 
implemented  with 
indicators 

Component 
1 combined 

1a mastery and 1b 
full 

Mastery in 1a and 1b Not meeting criteria 
Does not meet 
criteria for mastery 
in 1a and/or 1b or 
both 

Component 
2 

High - Meets two out 
of three 
subcomponents at 
full 

Meets all three at 
mastery 

One or more not 
met at mastery  

Component 
3 combined 

High - Meets two out 
of three 
subcomponents at 
full criteria, other at 
medium or full  

Mastery - meet all 
three at medium, or 
one high, one 
medium, one low 

Not meeting criteria  
Two low, or one low 
and two medium 

Component 
4 

High mastery - both 
present 

Mastery - one or 
other (this due to 
evidence issue with 
amount of data) 

Not meeting either 

Table 33: Determining an overall mastery categorisation 

Category Criteria 
High Components 1 and 2 - both judged as high mastery, and  

at least one of 3 or 4 high mastery and the other at least 
mastery 

Mastery Components 1 and 2 - mastery 
Components 3 and 4 - mastery 

No/low 
implementation 

Not meeting the above criteria 

7.2 Analysing the relationship between variation in 
implementation and school characteristics 
We have data on 37 of the 47 MTE schools (35 primary and two junior). Of these, a 
majority are identified as having 'high mastery' (25 schools, 68%) and the vast 
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majority as ‘mastery’ or higher (33 schools, 89%). Only four schools (11%) are 
identified as having ‘low mastery’. 

For the Key Stage 1 (KS1) analyses, schools that are judged to have implemented 
mastery/high mastery in general and also self-report substantial implementation two 
years for the Year 2  2017 cohort,  will be included in the analyses. Implementation 
data from 35 of the 44 primary MTE schools11 were obtained and a majority of these 
are identified as implementing mastery in both 2016 and 2017 (26 schools, 74%). 
Among these 26 schools, 19 (73%) are identified as having high mastery, and 24 
(92%) with mastery level or higher. 

For the Key Stage 2 (KS2) analyses, schools are judged to have implemented a 
mastery/high mastery level in general and also self-report substantial implementation 
specifically for two years for the Year 6 2017 cohort will be included in the analyses. 
Implementation data from 37 of the 47 MTE schools were obtained. A minority of 
these are identified as implementing mastery in both 2016 and 2017 (16 schools, 
43%). Among these 16 schools, 15 (94%) are identified as having high mastery and 
all 16 with mastery level or higher. 

Table 34 uses two further measures of implementation to compare the two mastery 
thresholds: the percentage of classes identified as having full or partial 
implementation; and PMTMSP attendance. 

Table 34: Levels of mastery & MTE implementation 

 Full 
% mean (sd) 

Partial 
% mean (sd) 

PMTMSP 
n (%) 

Complete Sample (n=37 schools)1 

High Mastery (n=25) 80.3 (24.05) 17.8 (21.92) 11 (44%) 
Mastery or Higher (n=33) 74.8 (29.49) 23.2 (27.38) 14 (42%) 
KS1 Analyses - 26 schools implementing in Y2 in both 2016 & 2017 

High Mastery (n=19) 81.9 (25.85) 17.0 (24.20) 8 (42%) 
Mastery or Higher (n=24) 78.0 (29.00) 20.5 (27.98) 10 (42%) 
KS2 Analyses - 16 schools implementing in Y2 in both 2016 & 2017 

High Mastery (n=15) 85.1 (24.73) 14.9 (24.73) 5 (33%) 
Mastery or Higher (n=16) 86.1 (24.14) 13.9 (24.14) 6 (38%) 

                                            
 

11 Excluding the three junior schools (two of which have mastery data) 
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Note 1: whilst we have implementation data for 37 of the 47 schools, data were only 
available for 36 schools concerning the proportion of classes exhibiting full/partial 
implementation in 2016 and 2017.  

The measures seem to cross-validate reasonably well, although the difference 
between high mastery and mastery is fairly small. 

The mastery implementation detail was then attached to the main school-level data 
file for statistical analysis. Using the 2014 KS2 school census data, Table 35 shows 
a school-level comparison of KS2 attainment, KS1 to KS2 maths value-added scores 
and %FSM across the four mastery levels. 

Table 35: Comparison of samples with differing levels of mastery 2013/14 KS2 school census 
data 

 KS2 Points KS1-KS2 
Maths VA 

%FSM 

High Mastery (n=25) 29.9 (1.74) 100.7 (1.17) 20.6 (18.47) 
Mastery (n=8) 29.1 (1.78) 100.5 (1.52) 31.4 (24.08) 
Low Mastery (n=4) 29.9 (0.41) 100.1 (1.10) 11.7 (7.45) 
Missing Data (n=10) 29.5 (1.63) 100.4 (1.50) 24.7 (9.08) 

 
Mastery or higher 
(n=33) 

29.7 (1.76) 100.6 (1.24) 23.2 (20.12) 

 

Table 36 presents the pupil-level comparison at KS1. At KS1, in 2014 the mean KS1 
maths score is shown alongside two threshold measures: numbers and percentages 
of pupils exceeding the expected KS1 maths level; and numbers and percentages of 
pupils meeting/surpassing the expected KS1 maths level. In 2017, following 
assessment changes in 2016, only the two threshold measures are available.   

Table 37 presents the pupil-level comparison at KS2. At KS2, in 2014 the mean KS2 
fine points maths score, mean raw KS2 maths score and mean scores in each of the 
three KS2 maths papers are shown. In 2017, following assessment changes in 2016, 
the mean KS2 fine points maths score is replaced by a new mean maths points 
score. The mean raw KS2 maths score along with mean scores in each of the three 
2017 KS2 maths papers are also shown. 
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Table 36: KS1 Comparison of samples with differing levels of mastery NPD Pupil Level Data, 
2014 & 2017 

2014 KS1 Maths 
Score 

Exceed Expect 

High Mastery 16.8 (3.50) 370/1,190 (31.1%) 1,132/1,190 (95.1%) 
Mastery 16.4 (3.59) 101/396 (25.5%) 369/396 (93.2%) 
Low Mastery 17.3 (3.29) 63/180 (35.0%) 175/180 (97.2%) 
Missing Data 16.1 (3.61) 101/440 (23.0%) 393/440 (89.3%) 
    
Mastery or higher 16.7 (3.52) 471/1,586 (29.7%) 1,501/1,586 (94.6%) 
    
2017 KS1 Maths Exceed Expect 
High Mastery n/a 298/935 (31.9%) 777/935 (83.1%) 
Mastery n/a 75/394 (19.0%) 307/394 (77.9%) 
Low Mastery n/a 42/160 (26.3%) 141/160 (88.1%) 
Missing Data n/a 72/412 (17.5%) 295/412 (71.6%) 
    
Mastery or higher n/a 373/1,329 (28.1%) 1,084/1,329 (81.6%) 
 

Table 37: KS2 Comparison of samples with differing levels of mastery NPD Pupil Level Data, 
2014 & 2017 

2014 Fine Points Score Raw KS2 Maths Score 
High Mastery 5.08 (0.858) 76.0 (18.08) 
Mastery 4.93 (0.871) 72.4 (19.74) 
Low Mastery 5.06 (0.645) 76.3 (14.00) 
Missing Data 5.00 (0.904) 74.6 (17.77) 
   
Mastery or higher 5.04 (0.863) 75.1 (18.56) 

 
2017 Maths Points Score Raw KS2 Maths Score 
High Mastery 106.3 (7.59) 81.6 (22.26) 
Mastery 104.6 (8.53) 76.0 (25.76) 
Low Mastery 104.7 (6.68) 76.5 (21.16) 
Missing Data 104.4 (7.56) 74.9 (24.09) 
   
Mastery or higher 105.8 (7.89) 80.0 (23.41) 
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2014 Arithmetic Paper 2 Paper 3 
High Mastery 15.8 (4.13) 30.5 (7.89) 29.6 (7.30) 
Mastery 15.5 (4.08) 29.3 (8.61) 27.6 (8.12) 
Low Mastery 16.0 (3.25) 30.7 (6.02) 29.5 (6.19) 
Missing Data 15.7 (3.70) 29.9 (7.85) 29.1 (7.40) 

 
Mastery or higher 15.7 (4.12) 30.2 (8.09) 29.1 (7.56) 

 
2017 Arithmetic Paper 2 Paper 3 
High Mastery 32.7 (7.61) 25.9 (7.82) 23.0 (8.37) 
Mastery 32.3 (8.18) 22.9 (9.59) 20.8 (9.62) 
Low Mastery 31.8 (6.50) 24.0 (7.67) 20.7 (8.31) 
Missing Data 30.6 (8.26) 23.6 (8.61) 20.6 (8.87) 
    
Mastery or higher 32.6 (7.77) 25.1 (8.45) 22.4 (8.78) 
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8. Strand two analysis 

8.1 Effect sizes 
For both the descriptive and multilevel analyses discussed below, the difference 
between the MTE exchange and contrast control school samples is converted into 
an effect size measure.  

When an outcome variable is a continuous scale (i.e. KS1 maths between 2013 and 
2015; KS2 maths 2013 to 2017), the mean difference is converted into a Cohen's d 
effect size statistic. 

Cohen's d is a widely used standardised statistic that enables effect sizes to be 
compared across outcomes on differing scales and across different studies, time 
points etc. According to the teaching and learning toolkit developed by the 
Educational Endowment Foundation (EEF12), a 'very high impact' is indicated by an 
effect size of (d=) +0.70 standard deviations or greater; 'high impact' by an effect 
size between +0.45 to less than +0.70 sds; 'moderate impact' by an effect size 
between +0.19 to less than +0.45 sds; 'low impact' by an effect size between +0.02 
to less than +0.19 sds and below +0.02 sds 'very low or no impact'. 

When an outcome variable is a categorical attainment threshold (i.e. whether a pupil 
reaches or exceeds the KS1 maths expected level 2013 to 2017) the percentage 
difference between the exchange school and matched samples is converted into a 
(odds-ratio) effect size statistic.  

Odds-ratios are widely used statistics that measure the difference between one 
percentage and another as a ratio of the odds for these percentages. Conveniently, it 
is possible to convert odds ratios into Cohen's d effect size statistics (Sanchez-Meca 
et al 200313). Table 38 compares odds-ratio and Cohen's d effect size statistics 
within reference to the EEF teaching and learning toolkit. 

 

                                            
 

 

 
13 Sanchez-Meca, J., Marin-Martinez, F. & Chacon-Moscoso, S. (2003) Effect-size indices for 
Dichotomized Outcomes in Meta-Analysis. Psychological Methods 8(4) pp448-467. 
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Table 38: Comparing Cohen's d & Odds-Ratio effect size statistics 

EEF 'size of effect' Cohens d Odds Ratio 

+VE 

Very High +0.70 or higher 3.56 or higher 
High +0.45 to <+0.70 2.26 to < 3.56 
Moderate +0.19 to <+0.45 1.41 to < 2.26 
Low +0.02 to <+0.19 1.03 to < 1.41 

Zero Very Low / zero -0.02 to < +0.02 0.96 to < 1.03 

- VE 

Low -0.02< to -0.19 0.96< to 0.71 
Moderate -0.19< to -0.45 0.71< to 0.44 
High -0.45< to -0.70 0.44< to 0.28 
Very High -0.70 or lower 0.28 or lower 

8.2 Detail of the impact analysis 

Overview 

In December 2017, NPD pupil level data was obtained for KS1 & KS2 pupils in 
exchange or matched contrast control schools for 2013, 2016 and 2017. A previous 
request obtained pupil level KS2 data for 2014 and 2015. In total, the pupil level KS1 
and KS2 impact analyses covers five academic years between 2013 and 2017. The 
impact analyses compares the maths attainment of pupils in exchange schools with 
the attainment of pupils in the matched schools over this period; 2015 to 2017 
representing the three years following the start of the exchange and 2013 & 2014 
representing the two years immediately prior to the start of the exchange. 

The second interim report14 provides a more detailed overview of the quasi-
experimental research design that was used to statistically examine whether a 
primary schools participation in the MTE led to greater improvement in pupil level 
KS1 and KS2 maths attainment compared with none participation. As explained in 
the second interim report, propensity scores were used to match each of the 47 
exchange schools15 with 20 statistically 'similar' contrast control schools using 
school-level data for 2014. The purpose of the contrast sample is to capture 
                                            
 

14 See second interim report available at https://www.gov.uk/government/publications/evaluation-of-
the-maths-teacher-exchange-china-and-england  
15 As detailed in section 5, 48 schools participated in the Mathematics Teacher Exchange in 2014/15. 
Of these 48 schools, one was an infant school and not included in the propensity matches because 
this was based on school level KS2 data, this means that all of the impact analyses relate to 47 MTE 
schools (44 primary and  3 junior) . 

https://www.gov.uk/government/publications/evaluation-of-the-maths-teacher-exchange-china-and-england
https://www.gov.uk/government/publications/evaluation-of-the-maths-teacher-exchange-china-and-england
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temporal change in KS1/KS2 maths attainment (known technically as the 
'counterfactual'). A positive impact would be indicated when the change in attainment 
observed in the exchange school sample is greater than the change observed in the 
contrast school sample.  

KS1 or KS2 maths attainment of pupils in exchange schools is compared with the 
attainment of pupils in the contrast schools. Analyses that showed very similar levels 
of attainment in 2013 and 2014 but an increasing difference 2015 to 2017 would 
point to evidence that school participation in the exchange led to a positive pupil 
level impact for KS1 or KS2 maths attainment. 

This section is organised into five subsections: 

1. School level descriptive analyses 2013 to 2017. 
• A statistical comparison of MTE and contrast control schools using 

school level KS2 School Census data. 
2. Pupil level descriptive analyses 2013 to 2017. 

• A statistical comparison of KS1 and KS2 maths attainment for pupils in 
MTE schools with pupils in contrast control schools using NPD data. 

3. Main (headline) multilevel impact analyses 2013 to 2017. 
• Multilevel (school and pupil) analysis of KS1 and KS2 maths attainment 

comparing pupils in exchange schools with pupils in contrast control 
schools. 

4. Sensitivity Analyses  
• The main (headline) KS1 and KS2 maths attainment impact analyses 

are statistically scrutinised for robustness. 
5. Scrutinising impact across the separate exchange-contrast school samples  

• Analyses that look at each MTE school and compare attainment for 
pupils at that school with the attainment of pupils in one of the sample 
of matched contrast control schools.  

6. In addition further sensitivity analysis will be undertaken with regard to high 
implementation / mastery exploratory analyses 

• Using data gathered in strand one, the relationship between fidelity and 
KS1 / KS2 maths attainment will be examined 

• The initial descriptive analyses will identify a sub-sample of exchange 
schools identified to have met high or minimum MTE implementation 
thresholds, KS1 and KS2 impact analyses will be re-run using these 
school  

The analyses began with the examination of patterns at the school level in terms of 
KS2 attainment, KS1 attainment for the KS2 pupil cohort, %FSM, %Female and 
school size. The school level analyses provide the first perspective on KS2 maths 
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attainment differences in exchange schools compared with contrast schools, but do 
not take any account of within-school (pupil level) attainment variations.  

The pupil level descriptive analyses provide the second perspective on KS2 maths 
attainment differences and first perspective on KS1 attainment differences. Whilst 
these analyses do directly acknowledge (and examine) variations in attainment at 
the pupil level, they do not take account of how pupils are clustered into primary 
schools. 

The multilevel analyses acknowledge both school level clustering and within-school 
pupil level attainment variations and provide the most robust analyses from which to 
estimate the impact of the exchange on KS1 and KS2 maths attainment. 

For the descriptive and main (headline) multilevel impact analyses, a similar 
approach was taken for dealing with missing data as was taken for the analyses 
reported in the second interim report. Specifically, a (school-level) listwise deletion 
approach was adopted. This was done to best ensure that the analyses were 
undertaken on the same samples of exchange and contrast control schools across 
the (2013 to 2017) five years. In doing this, schools that did not appear on the school 
level KS2 census in one of the five years was excluded from the analysis. This 
brings an additional advantage in terms of internal validity, schools that underwent 
substantial change during the five years (e.g. became an academy, shut down) will 
not be included. This helps to ensure that the samples of exchange and matched 
contrast control schools were consistent and none will have undergone a substantial 
change in governance structure for the five years of the analyses. 

Following the main (headline) multilevel impact analyses, two sensitivity analyses 
were conducted. First, the listwise deletion of missing values criteria was dropped 
and all analyses were re-run on the raw KS1 and KS2 pupil samples across the five 
years. Second, school level KS2 data from 2013 was used to re-match the exchange 
schools such that the exchange-contrast samples were matched using data from 
both 2013 and 2014.  

The next analyses examined the difference in KS2 maths attainment of pupils in 
MTE schools and pupils within contrast control schools across the separate 
exchange-contrast control group samples. 

School Level Descriptive Analyses 2013 to 2017 

Table 1 in the second interim report presented school-level descriptive statistics for 
39 of the 47 exchange schools with complete school level KS1 and KS2 attainment 
data for 2013, 2014 and 2015. The exchange school statistics are shown alongside 
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comparable statistics for the contrast school sample; 718 of the original 780 
matches16 with complete 2013 to 2015 KS1 and KS2 attainment data. This is known 
as a listwise deletion approach to missing cases (schools) and is done to best 
ensure the sample of schools shown across all five years of analyses are the same.  

A similar listwise approach was adopted for the final analyses. Across the five years 
(2013 to 2017), school level KS1 and KS2 attainment data was available for 33 of 
the 47 exchange schools. Similarly, there are 798 contrast control schools with 
complete KS1 and KS2 for the five years. However, 242 of these contrast schools 
were matched to one of the 14 exchange schools without complete KS1/KS2 
attainment data. This led to identifying a final (listwise) sample of 556 contrast 
control schools matched to 33 exchange schools where all schools had complete 
school-level KS1 and KS2 data. Table 39 below summarises the school-level 
comparison of the exchange school and matched samples. In Table 39 below, the 
mean difference between the exchange school and matched samples which are 
converted into (Cohen's d) effect size statistics.  

At the school level, there are some suggestions of positive impact in Table 39 in 
2017 relating to the scaled KS2 maths attainment outcome (d=+0.20). This needs to 
be considered alongside the fact that in 2017, the prior KS1 attainment of KS2 pupils 
in exchange schools was notably higher than pupils in matched schools (d=+0.33).  

These school level analyses are insufficiently robust or sensitive to draw firm 
conclusions about the impact of MTE on KS2 maths attainment. Specifically, the 
school level analyses take no account of variation at the pupil level. The analyses 
that follow will examine the descriptive patterns at the pupil level but these will not 
take account of prior attainment or the clustering of pupils into schools. The final 
multilevel impact analyses acknowledge the clustering of pupils at both KS1 and KS2 
and, for KS2, control for prior KS1 maths attainment. 

 

 

                                            
 

16 Each of the 39 exchange school were matched to 20 contrast schools, resulting in a total sample of 
(39 x 20) 780 primary schools but 62 schools were dropped because of absent KS1 or KS2 
attainment data in 2013, 2014 or 2015.  
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Table 39: MTE Evaluation: School level descriptive analyses 2013 to 2017 

 2013 2014 2015 2016 2017 
 MTE Match  MTE Match  MTE Match  MTE Match  MTE Match  

KS1 APS of KS2 
pupils 

15.8 15.6 +0.11 15.7 15.8 -0.06 15.9 15.7 +0.13 16.0 16.0 +0.02 16.5 16.2 +0.33 

KS2 APS* 29.9 29.3 +0.39 30.0 29.9 +0.03 30.1 29.8 +0.28 104.9 104.5 +0.16 106.3 105.8 +0.18 

KS1-KS2** Maths 
Value Added 

101.0 100.4 +0.41 100.8 100.7 +0.07 100.7 100.5 +0.17 - - - - - - 

KS2 Scaled 
Maths** 

- - - - - - - - - 104.5 104.3 +0.09 105.7 105.1 +0.20 

%Female 49.0 49.1 -0.03 49.5 49.1 +0.13 49.5 49.3 +0.03 48.8 49.4 -0.07 46.5 48.8 -0.28 

%FSM (6 years) 21.0 22.2 -0.07 19.9 22.4 -0.15 23.9 26.7 -0.16 26.2 27.0 -0.04 25.8 27.2 -0.07 

Mean School size 381 323 +0.38 387 331 +0.36 395 338 +0.35 401 345 +0.34 409 351 +0.34 

* The overall KS2 Average Points Score (APS) attainment measure changed scales in 2016.  
** KS1 to KS2 maths value added score was available for 2013 to 2015. 
*** KS2 scaled maths score was available for 2016 and 2017 

.
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Pupil Level KS1 and KS2 Descriptive Analyses 2013 to 2017 

Prior to presenting the pupil level descriptive analyses, some changes in KS1 and 
KS2 assessments within the evaluation period are discussed. In 2017 the KS1 maths 
assessment moved from a scale17 to a categorical18 measure. This made it 
impossible to follow the same multilevel linear regression approach presented in the 
second interim report for our analyses of 2016 and 2017 KS1 data. In response to 
this, the analyses switch to focus on two categorical outcomes for KS1 maths and 
were undertaken across the full five years. Specifically, a multilevel logistic 
regression approach was adopted as summarised in Table 40. 

Table 40: Approaches for measuring KS1 maths attainment 2013 to 2017 

Analytical approach  2013 2014 2015 2016 2017 
Multilevel linear 
regression 

Scale KS1 maths 
average points score. 

✓ ✓ ✓ n/a n/a 

Multilevel binary 
logistic regression 

Whether Attained 
expected level or higher 
in KS1 maths 

✓ ✓ ✓ ✓ ✓ 

Whether exceeded 
expected level in KS1 
maths 

✓ ✓ ✓ ✓ ✓ 

The approach to identifying the expected and exceeded KS1 maths thresholds 
changed during the evaluation period. Between 2013 and 2014, pupils who attained 
level 2 or higher in KS1 maths are identified as having met or exceeded the 
expected level and pupils who attained level 3 or higher are identified as having 
exceeded the expected level. In 2016 and 2017, pupils who are identified as either 
"working at the expected KS1 standard" or "working at greater depth than the 
expected KS1 standard" in KS1 maths are identified as having met or exceeded the 
expected level and pupils who are identified as "working at greater depth than the 
expected KS1 standard" are identified as having exceeded the expected level.  

Whilst it would have been ideal to have had the same (scale) outcome measure 
across all five years, switching to the binary categorical version does allow the five 
year KS1 maths impact analyses to be undertaken.  

                                            
 

17 KS1 NPD variable / field name = KS1_MATPOINTS 
18 KS1 NPD variable / field name = KS1_MATH_OUTCOME 
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Changes to KS2 assessments also took place in 2016; the KS2 maths fine points 
score19 (used within the second interim report) was available for 2013 to 2015 but in 
2016 a new scale was introduced20. This change means that a multilevel linear 
regression approach remained feasible for all five years. Whilst the change in scale 
from 2016 is not ideal, this change is likely to affect the exchange and matched pupil 
samples in a similar way. To provide greater consistency across the five years, the 
raw KS2 maths test score21 was included as an outcome variable. Table 41 
illustrates the approach taken for analyses of KS2 maths attainment. 

Table 41: Approaches for measuring KS2 maths attainment 2013 to 2017 

Analytical approach  2013 2014 2015 2016 2017 
All multilevel linear 
regression 

KS2 Maths Fine points 
score 

✓ ✓ ✓ n/a n/a 

KS2 Maths Scaled 
Score 

n/a n/a n/a ✓ ✓ 

KS2 Maths Raw Score ✓ ✓ ✓ ✓ ✓ 

The KS2 fine points score will be used to provide consistency with the interim report 
(but this outcome is contained to 2013 to 2015). The new KS2 scaled maths score 
will be used for 2016 and 2017 to reflect current practice in measuring pupil 
attainment at KS2. The KS2 raw maths score will be used across all five years to 
provide temporal consistency for the full evaluation period. All analyses will be drawn 
on to assess the impact of participation in the MTE programme on KS2 maths 
attainment. 

The second interim report, reported pupil level descriptive analyses for 2014 and 
2015 in terms of KS1 and KS2 attainment, %female and %FSM. Table 42 and Table 
43 below extends these descriptive analyses to cover the full five year period for the 
KS1 and KS2 pupil samples respectively. No clear evidence of a difference between 
the exchange and matched school samples in terms of maths attainment between 
2015 and 2017 was observed. In all but one instances, pupils in the exchange school 
samples attained higher on average in KS1 maths compared with pupils in the 
matched school samples - but the size of difference is small and in the 'Low' EEF 
effect size band.  

                                            
 

19 KS2 NPD variable / field name = KS2_MATFINE 
20 KS2 NPD variable / field name = KS2_KS2MATSCORE 
21 KS2 NPD variable / field names = KS2_MATTOTMRK [2013 to 2015] ; KS2_MATMRK [2016 & 
2017] 
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The largest difference between the two samples is seen in 2013, two years prior to 
the start of the exchange. This might indicate a weakness in matching using just 
2014 data and is explored further in the sensitivity analyses reported below. 

For KS2, the descriptive analyses show even less evidence of a difference between 
the exchange and matched school samples in terms of maths attainment between 
2015 and 2017. This is shown by the smaller effect sizes reported in Table 43. 

Once again, the largest difference between the two samples is seen in 2013, and 
this is explored further in the sensitivity analyses reported below. 
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Table 42: MTE Evaluation: KS1 Pupil level descriptive analyses 2013 to 2017 
KS1 Average Points Score (Overall and KS1 Maths) 

 2013 2014 2015 2016 2017 

 MTE Match d1 MTE Match d MTE Match d MTE Match  MTE Match  

KS1 APS3 16.5 16.0 +0.15 16.4 16.2 +0.07 16.6 16.3 +0.09 - - - - - - 
KS1 Maths APS4 16.9 16.5 +0.14 16.7 16.6 +0.04 16.9 16.7 +0.06 - - - - - - 
   

KS1 Maths Attainment Thresholds5 
 2013 2014 2015 2016 2017 

 MTE Match OR2 MTE Match OR MTE Match OR MTE Match OR MTE Match OR 

Expected+ 95.2% 93.0% 1.49 93.3% 94.2% 0.86 94.5% 94.6% 1.08 78.1% 76.2% 1.11 80.4% 78.9% 1.10 
Exceeded+ 30.3% 24.9% 1.31 30.7% 26.6% 1.22 31.4 28.0 1.18 22.7% 19.9% 1.18 25.9% 23.2% 1.16 

 
KS1 Pupil demographics 

 2013 2014 2015 2016 2017 

 MTE Match MTE Match MTE Match MTE Match MTE Match 

% Female 47.3% 48.8% 47.7% 49.0% 49.9% 48.4% 51.2% 48.9% 49.4% 49.1% 
% FSM (6) 23.0% 23.0% 22.0% 22.0% 20.0% 21.0% 18.0% 20.0% 17.0% 17.0% 
 

1 - d = Cohens d effect size; 2 - OR = Odds-Ratios; 3 - Overall KS1 Average Points Score (APS) available 2013 to 2015; 4 - KS1 Maths Average Points Score 
(APS) available 2013 to 2015; 5 - Thresholds of KS1 maths attainment can be viewed across all five years. These identify when a pupil has reached a standard that 
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is expected at KS2 or not (expected+) and whether a pupil reached a standard that surpassed expectations in KS2 maths (exceeded+). Prior to 2015, a pupil was 
identified as reaching the expected standard when their KS2 maths attainment was at level 2 or higher (which linked to a KS1 maths APS of 13 points or higher). 
Similarly, prior to 2015, a pupil was identified as exceeding the expected standard when their KS2 maths attainment was at level 3 or higher (which linked to a KS1 
maths APS of 21 points or higher). From 2016 KS1 maths tests became purely categorical (no scale measure available) and the change in methodology is seen to 
be reflected by the sudden change in statistics observed from 2016. From 2016, pupils who were categorised as 'Working at expected standard' or 'Working at 
greater depth than expected standard' are classed as expected+ whilst pupils who are categorised as 'Working at greater depth than expected standard' are classed 
as exceeded+.   
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Table 43: MTE Evaluation: KS2 Pupil level descriptive analyses 2013 to 2017 
KS1 Pupil demographics 

 2013 2014 2015 2016 2017 
 MTE Match  MTE Match  MTE Match  MTE Match  MTE Match  
KS2 Maths FPS1 5.07 4.97 +0.12 5.06 5.07 -0.01 5.08 5.01 +0.08 - - - - - - 
KS2 Maths SMS2 - - - - - - - - - 104.6 104.1 +0.07 105.5 105.0 +0.07 
KS2 Maths Raw Test Scores3: 
Total Score 76.0 74.1 +0.10 75.6 76.2 -0.04 76.3 75.0 +0.07 79.3 77.5 +0.08 78.9 77.6 +0.06 
Mental Arithmetic 15.5 15.2 +0.07 15.8 16.0 -0.04 14.9 14.9 +0.01 31.6 31.3 +0.05 32.2 31.8 +0.05 
Paper A 29.8 29.2 +0.08 30.3 30.7 -0.05 29.8 29.3 +0.08 24.3 23.6 +0.08 24.7 24.4 +0.05 
Paper B 30.7 29.8 +0.12 29.4 29.5 -0.01 31.5 30.8 +0.10 23.3 22.6 +0.08 22.0 21.4 +0.06 
KS2 APS4 29.8 29.3 +0.10 29.9 29.9 0.00 30.1 29.8 +0.08 - - - - - - 
mean KS2 score5 - - - - - - - - - 105.2 104.7 +0.07 104.7 104.1 +0.08 
KS1 APS (KS2 
cohort)6 

15.7 15.7 0.00 15.6 15.8 -0.07 15.8 15.8 +0.02 16.1 16.1 +0.02 16.6 16.2 +0.11 

KS1 Maths APS 
(KS2 cohort)7 

16.1 16.2 -0.02 15.9 16.2 -0.08 16.2 16.2 +0.01 16.4 16.3 +0.02 16.8 16.5 +0.11 

 

KS2 Pupil demographics 
 2013 2014 2015 2016 2017 
% Female 48.7% 49.3% 49.9% 49.4% 48.7% 49.2% 48.3% 48.8% 46.5% 48.6% 
%FSM (6) 27.0% 25.0% 24.0% 25.0% 26.0% 25.0% 27.0% 25.0% 26.0% 26.0% 

 
1 - KS2 Maths Fine Points Score (FPS) available 2013 to 2015;  
2 - KS2 Scaled Maths Score (SMS) available 2016 & 2017;  



87 
 

3 - The KS2 maths raw test scores are available for all five years (2013 to 2017) but there was a change in methodology in 2016 (and this is seen with the 
sharp change statistics in 2016 and 2017 compared with 2013 to 2015). The greatest change is observed with the mean Mental Arithmetic score which 
reflects how marks on this paper doubled from 20 points in 2015 to 40 points from 2016. Between 2013 and 2015, there were two written KS2 maths papers 
(Paper A and Paper B) which were renamed in 2016 to Reasoning 1 and 2 respectively. The marks attributed to these written papers reduced from 40 points 
in 2015 to 35 points from 2016. The result of the changes increased the total KS2 raw test marks available from 100 in 2015 to 110 from 2016. Prior to 2016, 
the 100 points were weighted 20 / 40 / 40 for arithmetic / paper A / paper B and from 2016 the 110 points were weighted 40 / 35 / 35 for arithmetic / reasoning 
1 / reasoning 2.  
4 - Overall KS2 Average Points Score (APS) available 2013 to 2015.  
5 - Mean KS2 Score - derived from mean score of all (scaled) KS2 test scores - available 2016 & 2017. 
6 - Overall KS1 Average Points Score (APS) for KS2 pupil cohort (i.e. for the 2013 KS2 cohort, the KS1 data stems from 2009 when this cohort sat their KS1 
tests) - available for all years 2013 to 2017. 
7 - KS1 Maths Points Score (APS) for KS2 pupil cohort - available for all years 2013 to 2017. 
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Main (headline) multilevel Impact analyses 

The descriptive analyses showed little / no evidence that participation in the MTE 
programme resulted in gains in pupil level KS1 or KS2 maths attainment but the 
multilevel analyses provide a more comprehensive impact assessment. This is 
because the KS1 and KS2 multilevel analyses will statistically take account of how 
pupils are clustered into schools. Additionally, the KS2 analyses statistically controls 
for prior KS1 maths attainment at the pupil level. 

Impact at Key Stage 1 

For KS1 maths attainment, KS1 Maths Points Score (2013 to 2015) and KS1 
expected thresholds (2013 to 2017) are modelled including a single school level 
binary variable that identified whether a pupil was located in an exchange school 
(=1) or not (=0). This is known as an outcome-only model.  

Table 44 reports the main impact analyses for KS1 maths attainment. For the 2013 
to 2014 KS1 maths points score models, Table 45 shows the estimated model 
coefficient and standard error for the exchange school pupil sample. The coefficient 
is then converted into Cohen's d effect size statistics with 95% confidence intervals.  

For the 2013 to 2017 KS1 maths attainment threshold models, Table 44 shows the 
estimated model coefficient and standard error for the exchange school pupil 
sample. The coefficient is then converted into odds-ratio statistics22 with 95% 
confidence intervals. The odds-ratios and confidence intervals are then converted 
into Cohens d effect size estimates using the formula set out by Sanchez-Meca et al 
(2003). Finally, Table 44 shows the number of primary schools and pupils included 
into the KS1 maths analyses. 

The analyses found that whilst pupils in the exchange schools were more likely to 
meet or exceed the expected KS1 maths thresholds compared with pupils in the 
matched contrast school sample, the difference was very small and not statistically 
significant between 2015 and 2017. This leads us to conclude that from the main 
impact analyses, we found no evidence that a schools participation in the Shanghai 
mathematics teacher exchange resulted in gains in pupil attainment in KS1 maths. 

The largest difference shown in Table 44 was in 2013. This echoes the descriptive 
finding shown in Table 43 and may be an indication of a weakness in matching using 
just 2014 data and this is explored further in the sensitivity analyses reported below. 
                                            
 

22 Relative odds of pupils in exchange schools reaching the threshold compared with pupils in the 
matched schools. 
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Table 44: Pupil Level KS1 Attainment Models 
KS1 Maths Points Score (2013 to 2015) 

Multilevel Linear regression Analyses 

 Coef s.e. d 95% CIs for d n schools n pupils 
2013 0.44* 0.200 +0.13* +0.01; +0.24 551 24,509 
2014 0.09 0.191 +0.03 -0.08; +0.14 552 25,435 
2015 0.12 0.186 +0.04 -0.07; +0.14 553 26,348 

 
KS1 Maths Attainment Thresholds (2013 to 2017) 

Multilevel Logistic regression Analyses 

Exceeding expected KS1 level in maths 

 Coef s.e. OR 95% CIs  
for OR 

d1 95% CIs  
for d 

n 
schools 

n pupils 

2013 0.27* 0.128 1.31* 1.02; 1.69 +0.15* +0.01; +0.29 551 24,509 
2014 0.15 0.116 1.16 0.93; 1.46 +0.08 -0.04; +0.21 552 25,435 
2015 0.13 0.111 1.14 0.92; 1.42 +0.07 -0.05; +0.19 553 26,348 
2016 0.14 0.144 1.15 0.87; 1.53 +0.08 -0.08; +0.23 553 26,028 
2017 0.16 0.113 1.17 0.94; 1.46 +0.09 -0.03; +0.21 540 26,010 

 
Meeting expected KS1 level in maths 

 Coef s.e. OR 95% CIs  
for OR 

d1 95% CIs  
for d 

n 
schools 

n pupils 

2013 0.36* 0.184 1.44* 1.00; 2.06 +0.20* 0.00; +0.40 551 24,509 
2014 -0.05 0.177 0.95 0.67; 1.34 -0.03 -0.22; +0.16 552 25,435 
2015 0.00 0.189 1.00 0.69; 1.45 0.00 -0.20; +0.21 553 26,348 
2016 0.10 0.111 1.10 0.88; 1.37 +0.05 -0.07; +0.17 553 26,028 
2017 0.14 0.095 1.15 0.96; 1.39 +0.08 -0.02; +0.18 540 26,010 

 
* p<0.05 
1 - converting Odds Ratio to Cohens d effect size 
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Figure 6 uses error bars to illustrate the Cohen's d effect size statistics from the 
multilevel models using the 'exceeding expected KS1 maths level' outcome variable. 
The estimated effect size is shown as the circle in the centre of an upper and lower 
bar which shows the 95% confidence intervals from the multilevel analyses. 

As can be seen, a small positive effect is seen across all five years but this is not 
statistically significantly different from zero in 2014 to 2017. Further, the chart shows 
no evidence of an increasing difference between the exchange and matched 
samples between 2015 and 2017. 

Figure 6: KS1 maths attainment difference between pupils in MTE schools and pupils in 
contrast control schools 2013 to 2017  

 Coefficient from multilevel logistic analyses, odds-ratios converted into  
 Cohen's d effect size statistics 

 Outcome: Whether a pupil exceeds expected KS1 maths level (=1) or  
 not (=0) 
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Impact at Key Stage 2 

For KS2 maths attainment, KS2 Maths Fine Points Score (2013 to 2015); KS2 
scaled maths score (2016 to 2017) and KS2 Maths Raw Score (2013 to 2016) are 
modelled. The models are constructed in two stages; First, an outcome-only model 
and then including KS1 maths attainment as an explanatory variable (creating a KS1 
to KS2 value added model). 

Table 45 reports the main impact analyses for KS2 maths attainment. For all models 
Table 45 shows the estimated model coefficient and standard error for the exchange 
school pupil sample. The coefficient is then converted into Cohen's d effect size 
statistics with 95% confidence intervals.  

The analyses found that the KS2 maths attainment for pupils in the exchange 
schools was comparable with pupils in the matched contrast school sample, no 
statistically significant difference was observed between 2015 and 2017. This leads 
us to conclude that from the main impact analyses, we found no evidence that a 
schools participation in the Shanghai mathematics teacher exchange programme 
resulted in gains in pupil attainment in KS2 maths. 

The largest difference shown in Table 45 was in 2013. This echoes the descriptive 
finding shown in Table 45 and may be an indication of a weakness in matching using 
just 2014 data and this is explored further in the sensitivity analyses reported below. 

Table 45: Pupil Level KS2 Attainment Models Maths Fine Point Score (2013 to 2015) 

 Coef s.e. d 95% CIs for d n schools n pupils 
2013       
Outcome Only 0.12* 0.051 +0.14* +0.02; +0.26 589 24,810 
Value Added 0.11* 0.046 +0.13* +0.02; +0.24 589 23,755 
2014       
Outcome Only 0.01 0.048 +0.01 -0.11; +0.12 589 25,746 
Value Added 0.01 0.040 +0.02 -0.08; +0.11 589 24,646 
2015       
Outcome Only 0.07 0.049 +0.09 -0.03; +0.20 589 26,260 
Value Added 0.04 0.042 +0.05 -0.05; +0.15 589 25,121 

 
Scaled Maths Score (2016 to 2017) 

 Coef s.e. d 95% CIs for d n schools n pupils 
2016       
Outcome Only 0.25 0.470 +0.03 -0.09; +0.16 589 26,654 
Value Added 0.13 0.420 +0.02 -0.09; +0.13 589 25,555 
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 Coef s.e. d 95% CIs for d n schools n pupils 
2017       
Outcome Only 0.56 0.495 +0.07 -0.05; +0.19 589 27,506 
Value Added -0.13 0.437 -0.02 -0.12; +0.09 589 26,262 

 
Maths Raw Point Score (2013 to 2017) 

 Coef s.e. d 95% CIs for d n schools n pupils 
2013       
Outcome Only 2.31 1.209 +0.12 0.00; +0.24 589 24,498 
Value Added 2.20 1.135 +0.11 0.00; +0.23 589 23,518 
2014       
Outcome Only -0.35 1.036 -0.02 -0.13; +0.09 589 25,455 
Value Added -0.14 0.923 -0.01 -0.11; +0.09 589 24,439 
2015       
Outcome Only 1.45 1.096 +0.08 -0.04; +0.20 589 25,937 
Value Added 0.74 1.013 +0.04 -0.07; +0.15 589 24,884 
2016       
Outcome Only 0.90 1.533 +0.04 -0.09; +0.17 589 26,363 
Value Added 0.44 1.422 +0.02 -0.10; +0.14 589 25,311 
2017       
Outcome Only 1.50 1.583 +0.06 -0.07; +0.20 589 27,196 
Value Added -0.33 1.434 -0.01 -0.13; +0.11 589 26,022 
* p<0.05 

Figure 7 uses error bars to illustrate the Cohen's d effect size statistics from the 
multilevel models using the raw KS2 maths test outcome variable. The estimated 
effect size is shown as the circle in the centre of an upper and lower bar which 
shows 95% confidence intervals from the multilevel analyses. 

As can be see, the effect size remains close to zero 2014 to 2017. Further, once 
prior KS1 maths attainment is controlled for, the effect size moves even closer 
towards zero between 2015 and 2017.  
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Figure 7: KS2 maths attainment difference between pupils in MTE schools and pupils in 
contrast control schools 2013 to 2017 

Coefficient from multilevel analyses converted into Cohen's d effect size statistics 
with 95% confidence intervals 

Outcome: Raw KS2 maths test score 

 

Sensitivity analyses 

As outlined above, the descriptive and main (headline) impact analyses were 
undertaken on a sub-sample of exchange and matched contrast control schools, 
restricted using a school-level listwise deletion approach to missing values. This led 
to a sample of 33 exchange schools matched to 556 contrast schools with school 
level KS1 and KS2 attainment data for the KS2 pupil cohort for the full (2013 to 
2017) five year period. This approach best ensured that the same sample of schools 
were included in the analyses across the five years. 

For sensitivity analyses, all of the impact analyses were re-run on two different 
samples: 
 
The Raw sample: The size of the exchange and contrast control school sample will 
fluctuate over the five year period with a maximum size of all 47 exchange schools 
matched to 940 contrast control schools. 
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Re-matched Sample: Sample of exchange to matched schools were re-matched 
using 2013 school level data. This was done to ensure that the matched sample 
reflected the exchange school sample across 2013 and 2014 (the two years prior to 
the exchange) rather than just 2014 (used for the main analyses). Re-matching 
resulted in a sample of 27 exchange schools matched to 179 contrast schools. 

Table 46 summarises the KS1 models for the raw and re-matched school samples. 
Specifically, Table 46 summarises the multilevel logistic models for the higher KS1 
threshold outcome (whether a pupil exceeded the expected level in KS1 maths or 
not).  

For KS1 maths, both sensitivity analyses echo the patterns observed in the main 
impact analyses. These findings re-affirm our conclusion that we found no evidence 
that participation in the exchange resulted in gains in KS1 maths. 

Table 47 summarises the KS2 models for the raw and re-matched school samples. 
Specifically, Table 47 summarises the multilevel linear regression models for the raw 
KS2 maths test score outcome.  

For KS2 maths, both sensitivity analyses echo the patterns observed in the main 
impact analyses. These findings also re-affirm our conclusion that we found no 
evidence that participation in the exchange resulted in gains in KS2 maths. 

Table 46: KS1 Maths Attainment Sensitivity Analyses 

Exceeding expected KS1 level in maths 

Raw Sample 

 Coef s.e. OR 95% CIs 
for OR 

d1 95% CIs 
for d 

n 
schools 

n pupils 

2013 0.26* 0.114 1.30* 1.04; 1.63 +0.15 +0.02; +0.27 906 39,952 
2014 0.12 0.100 1.12 0.92; 1.36 +0.06 -0.04; +0.17 902 41,412 
2015 0.14 0.095 1.15 0.95; 1.38 +0.07 -0.03; +0.18 874 41,578 
2016 0.24 0.136 1.28 0.98; 1.67 +0.13 -0.01; +0.28 842 39,351 
2017 0.19 0.107 1.21 0.98; 1.49 +0.10 -0.01; +0.22 800 38,364 
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Rematched sample 

 Coef s.e. OR 95% CIs 
for OR 

d1 95% CIs 
for d 

n 
schools 

n pupils 

2013 0.14 0.161 1.15 0.84; 1.58 +0.08 -0.09; +0.25 192 9,391 
2014 0.03 0.146 1.03 0.78; 1.38 +0.02 -0.14; +0.18 193 9,751 
2015 0.01 0.140 1.01 0.77; 1.33 +0.01 -0.14; +0.16 193 9,951 
2016 0.04 0.178 1.04 0.73; 1.30 +0.02 -0.17; +0.21 193 9,945 
2017 0.01 0.132 1.01 0.78; 1.30 0.00 -0.14; +0.15 187 9,939 

* p<0.05 

Table 47: KS2 Maths Attainment Sensitivity Analyses 

Maths Raw Point Score 

Raw Sample 

 Coef s.e. d 95% CIs for d n schools n pupils 
2013       
Outcome Only 2.79* 1.182 +0.14* +0.02; +0.26 932 37,989 
Value Added 2.30* 1.077 +0.12* +0.01; +0.22 932 36,444 
2014       
Outcome Only 0.11 1.044 +0.01 -0.10; +0.12 986 42,310 
Value Added -0.28 0.878 -0.01 -0.11; +0.08 986 40,571 
2015       
Outcome Only 1.86 1.014 +0.10 -0.01; +0.21 959 42,096 
Value Added 1.52 0.879 +0.08 -0.01; +0.18 959 40,393 
2016       
Outcome Only 1.42 1.402 +0.06 -0.06; +0.18 922 41,141 
Value Added 0.92 1.248 +0.04 -0.07; +0.15 922 39,483 
2017       
Outcome Only 1.59 1.473 +0.07 -0.05; +0.19 884 40,607 
Value Added -0.06 1.308 0.00 -0.11; +0.11 884 38,863 

Re-matched Sample 

 Coef s.e. d 95% CIs for d n schools n pupils 
2013       
Outcome Only -0.08 1.623 0.00 -0.17; +0.16 206 9,343 
Value Added 1.29 1.392 +0.07 -0.07; +0.21 206 8,930 
2014       
Outcome Only -1.36 1.437 -0.08 -0.23; +0.08 206 9,799 
Value Added 0.26 1.193 +0.01 -0.12; +0.14 206 9,399 
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 Coef s.e. d 95% CIs for d n schools n pupils 
2015       
Outcome Only 1.24 1.466 +0.07 -0.09; +0.23 206 9,882 
Value Added 1.66 1.196 +0.09 -0.04; +0.22 206 9,463 
2016       
Outcome Only -0.61 1.834 -0.03 -0.19; +0.13 206 10,162 
Value Added 0.46 1.515 +0.02 -0.11; +0.15 206 9,741 
2017       
Outcome Only 0.82 1.944 +0.03 -0.13; +0.20 206 10,548 
Value Added 0.17 1.701 +0.01 -0.13; +0.15 206 10,053 
* p<0.05 
 

Scrutinising impact across the separate exchange-contrast school samples  

The analyses presented prior to this section focused on comparing the KS1 and KS2 
maths attainment for pupils located in a sample 47 MTE schools with the attainment 
for pupils located in the sample of matched contrast control schools. Impact at KS1 
and KS2 was examined across all MTE schools, and these analyses found no 
evidence that participation in the exchange led to pupil gains in KS1 or KS2 maths 
attainment.  

In this section we look closer at the separate exchange-contrast control school 
samples. These exploratory analyses focus solely on KS2 maths attainment. The 
shift towards measuring maths attainment using very blunt thresholds in 2016 limits 
the scope and value of follow on exploratory analyses for KS1 maths. Raw KS2 
maths test scores are examined amongst the listwise sample of 33 exchange 
schools and 556 contrast control schools. For each of the 33 exchange schools, the 
mean KS2 maths attainment is compared with the 33 matched samples of contrast 
control schools from 2013 to 2017.  

Table 48 below summarises these analyses by first indicating the number of 
instances when pupil KS2 maths attainment within an exchange school was greater 
(by an effect size of d=+0.02 or greater) than the pupil attainment of the matched 
contrast control sample. Table 48 also indicates the number of instances when pupil 
KS2 maths attainment within an exchange school was lower (by an effect size of d= -
0.02 or lower) than the pupil attainment of the matched contrast control sample. 
Table 48 finally provides additional detail on the range of positive and negative effect 
sizes found across the 33 exchange-matched school sub-samples. 
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Table 48: Comparing KS2 maths attainment for pupils in 33 exchange schools with their 33 
matched contrast control school samples. 

 2013 2014 2015 2016 2017 
Exchange > Matched Sample 21 (64%) 14 (42%) 23 (70%) 19 (58%) 18 (55%) 
Exchange = Matched Sample 3 (9%) 5 (15%) 2 (6%) 1 (3%) 2 (6%) 
Exchange < Matched Sample 9 (27%) 14 (42%) 8 (24%) 13 (39%) 13 (39%) 
      
Cohen's d effect sizes for +VE Impact [Exchange > Matched Sample] 
High/V High (+0.45 or higher) 4 (12%) 0 (0%) 1 (3%) 2 (6%) 5 (15%) 
Moderate (+0.19 to <+0.45) 9 (27%) 2 (6%) 13 (39%) 8 (24%) 7 (21%) 
Low (+0.02 to <+0.19) 8 (24%) 12 (36%) 9 (27%) 9 (27%) 6 (18%) 
      
Cohen's d effect sizes for -VE Impact [Exchange < Matched Sample] 
Low (+0.02 to <+0.19) 4 (12%) 14 (42%) 3 (9%) 5 (15%) 5 (15%) 
Moderate (-0.19 to -0.45) 5 (15%) 0 (0%) 2 (6%) 7 (21%) 6 (18%) 
High/V High (below -0.45) 0 (0%) 0 (0%) 3 (9%) 1 (3%) 2 (6%) 

 

Table 48 shows a clear balance between the exchange school and contrast control 
school samples in 2014. In 2014, in 14 of the 33 exchange-contrast sub-samples, 
mean pupil KS2 maths attainment was higher in the exchange school sample (in two 
sub-samples, this equated to an effect size above +0.19 whilst for the remaining 12 it 
equated to an effect size between +0.02 and +0.19). At the same time, in 2014 there 
are 14 of the 33 exchange-contrast sub-samples where mean pupil KS2 maths 
attainment was lower in the exchange school sample (in all 14 sub-samples, the 
difference equated to an effect size between -0.02 and -0.19). Essentially, the 
exchange-contrast sub-samples are fairly tightly clustered either side of a zero effect 
size. This balance is good to see, and was expected given that 2014 was the year in 
which school level data was used to match the exchange schools with a sample of 
statistically similar contrast control schools.  

Between 2015 and 2017, Table 48 shows the effect sizes across the 33 exchange-
contrast sub-samples diverging - but this was in both directions.  

For example, in 2017, in 18 of the 33 exchange-contrast sub-samples, mean pupil 
KS2 maths attainment was higher in the exchange school sample. Additionally, 
greater variation in the positive impact was observed in 2017 compared with 2014. 
Specifically, in five sub-samples, it equated to an effect size of +0.45 sds or higher; 
in seven sub-samples it equated to an effect size between +0.19 to less than +0.45, 
and for the remaining six sub-samples it equated to an effect size between +0.02 
and +0.19. At the same time, in 2017 there are 13 of the 33 exchange-contrast sub-
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samples where mean pupil KS2 maths attainment was lower in the exchange school 
sample. Once again, greater variation in the negative impact is observed in these 
2017 13 exchange-contrast sub-samples compared with 2014. Specifically, in two 
sub-samples, it equated to an effect size of -0.45 sds or lower; in six sub-samples it 
equated to an effect size between -0.19 to greater than -0.45, and for the remaining 
five sub-samples it equated to an effect size between -0.02 to greater than -0.19. 

In summary, looking across the separate exchange-contrast school sub-samples 
does not result in finding evidence that participation in the exchange led to gains in 
pupil KS2 maths attainment. Across the 33 sub-samples, the instances where mean 
attainment is greater amongst pupils in exchange school samples are offset by other 
instances where mean attainment is greater amongst pupils in the matched contrast 
control school samples. 

In summary, from the analyses to this point we have found no evidence to suggest 
that a primary schools participation in the Shanghai mathematics teacher exchange 
programme led to gains in pupil attainment in KS1 or KS2 maths. 

High implementation / mastery exploratory analyses 

Implementation / mastery data for 2016 and 2017 was obtained from 37 of the 47 
MTE schools (35 primary and 2 junior). Sub-samples of schools with high 
implementation / mastery at KS1 and KS2 were identified using the criteria set out in 
section 8. Follow-on statistical analyses will focus on the sub-sample of high 
implementation / mastery schools. These analyses will examine if/how KS1 and KS2 
maths attainment of pupils within the high implementation / mastery MTE sub-
sample of schools differs from the maths attainment of pupils in matched contrast 
schools. Given that schools with high implementation / mastery at KS1 and/or KS2 
were identified using data from 2016 and 2017, the follow-on impact analyses will 
focus only on KS1 and KS2 maths attainment in 2017. KS1 and KS2 maths 
attainment in 2014 will also be examined in order to provide a baseline.  

Table 49 provides a numerical summary of schools and pupils in the MTE and 
contrast samples for the KS1 and KS2. A listwise deletion approach has been taken 
for schools and pupils with data missing in either 2014 or 2017. At KS1, 12 schools 
are identified as having high implementation and mastery and with KS1 maths data 
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in both 2014 and 2017. These 12 high mastery & implementation schools are 
matched to 208 schools in 2014 and 205 schools in 201723. 

Table 49: Numbers of schools & pupils in high implementation/mastery analyses 2014 & 2017 

 Mastery & High Implementation in KS1 
 2014 2017 
 MTE Contrast MTE Contrast 
 Schools Pupils Schools Pupils Schools Pupils Schools Pupils 
High 
Mastery 

12 671 208 9,574 12 659 205 9,916 

Mastery+ 16 925 271 12,396 16 913 265 12,870 
 

 Mastery & High Implementation in KS2 
 2014 2017 
 MTE Contrast MTE Contrast 
 Schools Pupils Schools Pupils Schools Pupils Schools Pupils 
High 
Mastery 

9 418 153 6,530 9 437 153 6,929 

Mastery+ 10 450 171 7,169 10 467 171 7,614 
 

Table 50 presents some descriptive statistics comparing the MTE and matched 
contrast samples in 2014 and 2017.  For both KS1 maths attainment thresholds, a 
gap is observed to open up between the MTE and contrast samples between 2014 
and 2017.  These analyses provide the first suggestion that participation in the MTE 
exchange led to pupil gains in maths attainment. 

In 2014, pupils in MTE schools with high KS1 implementation are seen to be equally 
as likely to reach the expected KS1 level as pupils in matched contrast schools but 
by 2017, pupils in MTE schools with high KS1 implementation are seen to be more 
likely to reach the expected KS1 level as pupils in matched contrast schools. The 
difference is greater amongst pupils in MTE schools with both high mastery and high 
KS1 implementation; in 2017 these pupils are 1.49 times as likely to attain the 
expected KS1 level in maths compared with pupils in matched contrast schools. 
Pupils in mastery+ schools with high KS1 implementation are observed to be 1.39 

                                            
 

23 The slight (208 and 205) fluctuation is because KS2 data was used in the matching and some of 
these matches may be junior schools with no KS1 data. The numbers of schools in 2014 and 2017 for 
the KS2 analyses are exactly the same, reflecting the use of KS2 data in the match. 
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times as likely as pupils in matched contrast schools to attain the expected KS1 level 
in maths.   

In 2014, pupils in MTE schools with high KS1 implementation are seen to be more 
likely to exceed the expected KS1 level as pupils in matched contrast schools and 
this difference is seen to widen by 2017. Again, the difference is greater amongst 
pupils in MTE schools with both high mastery and high KS1 implementation. In 2014, 
these pupils are observed to be 1.42 times as likely to exceed the expected KS1 
level in maths compared with pupils in matched contrast schools. In 2017 these 
pupils are observed to be 1.72 times as likely to exceed the expected KS1 level in 
maths compared with pupils in matched contrast schools. Pupils in mastery+ schools 
with high KS1 implementation are observed to be 1.34 times as likely as pupils in 
matched contrast schools to exceed the expected KS1 level in maths in 2014 which 
is seen to increase to being 1.46 times as likely in 2017. 

Table 50 also shows that the MTE and matched contrast sample remained relatively 
balanced in terms of gender. However, whilst the proportion of disadvantaged pupils 
in MTE schools is comparable with the proportion of disadvantaged pupils in 
matched contrast schools in 2014, a difference is evident in 2017. Specifically, in 
2017 pupils in matched contrast schools were more likely to be classed as FSM 
compared with pupils in MTE schools. 

Whilst these descriptive analyses do provide the first evidence that participation in 
the MTE led to pupil gains in KS1 maths attainment, some caution is advised.  First, 
these are bivariate descriptive analyses that do not take account of the clustering of 
pupils into schools; second, the observed %FSM imbalance in 2017 and third, KS1 
maths attainment is a teacher assessment that uses broad/course attainment 
categories.  The first two of these will be addressed within the multilevel logistic 
regression analyses that directly acknowledge the clustering of pupils into schools 
and will allow the inclusion of a pupil level FSM covariate to address the observed 
2017 imbalance.  The second two cannot be statistically addressed but do need to 
be kept in mind when interpreting impact at KS1. 
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Table 50: MTE Evaluation: KS1 Pupil level descriptive analyses 2013 to 2017 

  KS1 Maths Attainment Thresholds 
 2014 2017 
 MTE Match OR MTE Match OR 
High mastery & KS1 implementation MTE schools 
Expected+ 94.5% 94.5% 1.00 85.1% 79.3% 1.49 
Exceeded+ 34.9% 27.4% 1.42 34.3% 23.3% 1.72 
Mastery+ & high KS1 implementation MTE schools 
Expected+ 94.2% 94.2% 1.00 83.9% 78.9% 1.39 
Exceeded+ 32.6% 26.5% 1.34 30.3% 22.9% 1.46 

  KS1 Pupil demographics 
 2014 2017 

 MTE Match MTE Match 
High mastery & KS1 implementation MTE schools 
% Female 47.7% 48.7% 48.3% 48.4% 
% FSM (6) 20.6% 20.6% 13.5% 17.1% 
Mastery+ & high KS1 implementation MTE schools 
% Female 47.5% 48.8% 47.3% 48.7% 
% FSM (6) 21.5% 22.4% 13.8% 18.1% 

  OR = Odds-Ratios 

Table 51 presents the KS1 maths multilevel logistic analyses. Two KS1 maths 
attainment thresholds are shown; exceeding the expected level and meeting the 
expected level. Please note that these KS1 threshold analyses relate solely to the 
subsample of 12 MTE schools with High Mastery and KS1 implementation and/or the 
subsample of 16 MTE schools with Mastery+ and high KS1 implementation.  

In 2014, no statistically significant difference is observed between the MTE and 
matched contrast samples. This is seen with both the high mastery & implementation 
sub-sample and with the mastery and high implementation sub-sample. 

In 2017, pupils in MTE schools are observed to be statistically significantly more 
likely to attain the KS1 maths attainment thresholds compared with pupils in the 
matched contrast school sample. The difference is greater at the higher threshold 
and remains positive and statistically significant when the FSM covariate is included 
into the model (not shown in Table 51). 

These high implementation and mastery analyses have revealed evidence that 
participation on the Shanghai exchange led to positive gains in KS1 maths 
attainment for some MTE schools.  It seems that the level of implementation and 
mastery are important factors in determining impact on pupil KS1 maths attainment. 
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Table 51: KS1 Maths attainment models 2014 & 2017 

High Mastery & KS1 Implementation 

Exceeding expected KS1 level in maths 

 Coef s.e. OR 95% CIs 
for OR 

d1 95% CIs 
for d 

n 
schools 

n pupils 

2014 0.24 0.182 1.27 0.89; 1.81 +0.13 -0.07; +0.33 220 10,235 
2017 0.57* 0.188 1.77* 1.22; 2.55 +0.31* +0.11; +0.52 217 10,562 

Meeting expected KS1 level in maths 

 Coef s.e. OR 95% CIs 
for OR 

d1 95% CIs 
for d 

n 
schools 

n pupils 

2014 0.04 0.288 1.04 0.59; 1.83 +0.02 -0.29; +0.33 220 10,235 
2017 0.40* 0.169 1.50* 1.08; 2.08 +0.22 +0.04; +0.40 217 10,562 

Mastery+ & High KS1 Implementation 

Exceeding expected KS1 level in maths 

 Coef s.e. OR 95% CIs 
for OR 

d1 95% CIs 
for d 

n 
schools 

n pupils 

2014 0.21 0.158 1.24 0.91; 1.69 +0.12 -0.05; +0.29 287 13,306 
2017 0.42* 0.159 1.53* 1.12; 2.09 +0.23* +0.06; +0.41 281 13,766 

Meeting expected KS1 level in maths 

 Coef s.e. OR 95% CIs 
for OR 

d1 95% CIs 
for d 

n 
schools 

n pupils 

2014 -0.01 0.238 0.99 0.62; 1.57 -0.01 -0.27; +0.25 287 13,306 
2017 0.34* 0.139 1.41* 1.07; 1.85 +0.19 +0.04; +0.34 281 13,766 

* p<0.05 

1 - converting Odds Ratio to Cohens d effect size 

The next analyses consider impact at KS2 amongst high implementation and 
mastery MTE schools. Table 52 presents descriptive statistics comparing MTE and 
contrast school samples in terms of maths attainment, gender and %FSM.  As with 
KS1, MTE schools have a high level of implementation at KS2 and two levels of 
mastery are shown (high mastery and mastery+). 

In 2014, the KS2 maths attainment of pupils in MTE schools with high 
implementation was slightly lower than pupils in matched contrast schools but in 
2017 this pattern is seen to reverse.  
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For schools with both high implementation and mastery, in terms of the mean overall 
KS2 maths score, a negative effect size is observed in 2014 (d=-0.07) but this 
changes to a slightly larger positive effect size by 2017 (d=+0.13).  In terms of pupil 
demographics, the MTE and matched sample seem reasonably comparable in terms 
of gender but there is a slightly larger proportion of disadvantaged pupils in MTE 
schools compared with the matched contrast school sample.   

The multilevel linear regression analyses provide a more comprehensive 
assessment of the KS2 maths attainment differences between the MTE and contrast 
school samples. Specifically, these analyses will acknowledge the clustering of 
pupils into schools and statistically take account of (or control for) other explanatory 
variables (such as KS1 maths attainment and FSM status).  

Table 52: MTE Evaluation - high KS2 implementation & mastery descriptive analyses 

KS2 Attainment (Overall and KS1 Maths) 

 2014 2017 
 MTE Match d MTE Match d 
High Mastery & KS2 implementation 
Total Score 75.8 77.1 -0.07 81.6 78.5 +0.13 
Mental Arithmetic 15.6 16.3 -0.18 32.6 32.0 +0.08 
Paper A 30.4 31.0 -0.08 26.1 24.7 +0.16 
Paper B 29.9 29.8 +0.01 22.9 21.8 +0.12 
KS1 Maths APS (KS2 cohort) 15.7 16.2 -0.15 16.7 16.4 +0.08 
Mastery+ & high KS2 implementation 
Total Score 75.4 76.2 -0.07 82.0 78.2 +0.16 
Mental Arithmetic 15.5 16.2 -0.17 32.7 31.9 +0.11 
Paper A 30.2 30.9 -0.09 26.2 24.6 +0.18 
Paper B 29.7 29.6 +0.01 23.1 21.7 +0.16 
KS1 Maths APS (KS2 cohort) 15.7 16.2 -0.12 16.7 16.3 +0.09 

KS2 Pupil demographics 

 2014 2017 
High Mastery & KS2 implementation 
% Female 46.9% 49.8% 45.8% 49.7% 
%FSM (6) 24.8% 23.8% 29.7% 24.6% 
Mastery+ & high KS2 implementation 
% Female 46.9% 49.5% 45.4% 49.7% 
%FSM (6) 24.3% 24.0% 28.7% 24.9% 
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Table 53 presents the KS2 maths multilevel linear analyses. The models presented 
are for the overall KS2 maths test score in 2014 and 2017. As with previous impact 
analyses, an outcome only and value added model are shown.  The outcome only 
models just included a school level explanatory variable that identified whether a 
pupil was located in an MTE (=1) or contrast school (=0). The value added models 
include an additional pupil level KS1 maths attainment explanatory variable and 
therefore statistically control for pupil level variations in prior maths attainment. 
Following the slight FSM imbalance observed from the descriptive analyses (Table 
52), a further model stage included pupil level FSM status but these are not shown in 
Table 53; any impact of including the FSM variable is noted in the text. All of these 
models were replicated across the three separate KS2 maths papers and any 
findings are discussed in the text. 

In 2014, no statistically significant difference is observed between the MTE and 
matched contrast samples. This is seen with both the high mastery & implementation 
sub-sample and with the mastery and high implementation sub-sample. 

In 2017, no statistically significant difference is observed between the MTE and 
matched contrast samples. This is seen with both the high mastery & implementation 
sub-sample and with the mastery and high implementation sub-sample. The same 
pattern of no statistically significant difference was found across the three KS2 maths 
papers and when FSM was included into the models (not shown in Table 53). 

In summary, whilst there is descriptive evidence that KS2 maths attainment was 
higher in high implementation / mastery schools compared with the attainment of 
pupils in matched contrast schools, the multilevel analyses reveal that this difference 
is not statistically significant.   

Table 53: MTE Evaluation: KS2 Pupil level descriptive analyses 2014 & 2017 

Maths Raw Point Score  

High Mastery & KS2 Implementation 

 Coef s.e. d 95% CIs for d n schools n pupils 
2014       
Outcome Only 0.12 2.309 +0.01 -0.25; +0.26 162 6,850 
Value Added 0.81 1.971 +0.05 -0.17; +0.26 162 6,561 
2017       
Outcome Only 3.73 3.551 +0.16 -0.14; +0.45 162 7,257 
Value Added 1.57 2.900 +0.07 -0.17; +0.30 162 6,900 
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Mastery+ & KS2 Implementation 

 Coef s.e. d 95% CIs for d n schools n pupils 
2014       
Outcome Only -0.20 2.119 -0.01 -0.24; +0.22 181 7,513 
Value Added 0.23 1.817 +0.01 -0.19; +0.21 181 7,208 
2017       
Outcome Only 4.65 3.281 +0.20 -0.08; +0.47 181 7,964 
Value Added 2.43 2.697 +0.10 -0.12; +0.32 181 7,588 

 

No statistically significant difference found across the three KS2 maths papers 

Re-matching using 2013 school level KS2 data 

As outlined in the second interim report, in response to the observed school level 
imbalance in 2013 (two years prior to the start of the MTE), the sample of 47 MTE 
and 940 matched contrast control schools were re-matched so that the matching 
process drew on school level data from both 2014 (as original) and 2013. 

Using 2013 school level KS2 data, the original 47:940 school sample was re-
matched. This was done by first creating a school-level binary outcome for 2013 for 
the KS2 APS score (1= above median of 29.2; 0=median or lower). The model 
included the following explanatory variables; KS1 attainment, School size; Maths 
KS1-KS2 VA Score; %FSM; %Female; %SEN. Propensity scores were then 
generated and within each of the 47 sub-samples, the matched schools were rank 
ordered according to how closely the propensity scores for the contrast schools 
matched their respective exchange school.  

This resulted in a reduction in the exchange school sample from 47 to 33 schools, 
because 14 exchange schools did not have 2013 data. These 14 exchange schools 
and their 280 matched contrast schools were dropped.  

This reduced the sample to 33 schools with 660 matches. The propensity scores 
were then used to exclude contrast schools that either did not have 2013 data or 
where the 2013 propensity scores did not match closely with the exchange school 
they were matched to using 2014 data. This process reduced the contrast control 
sample down to 218 schools; the 33:218 re-matched sub-sample. 

Following the re-matching process, listwise deletion of missing cases was re-done to 
ensure that all exchange and control schools are matched using 2013 and 2014 data 
AND to ensure that all these schools had complete school level KS2 attainment data 
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for 2013 to 2017 inclusive. This reduced the sample of exchange schools further to 
27 and the sample of matched contrast schools to 179.  

Re-matched sample:  
27 exchange schools matched to 179 contrast schools with complete KS1 and KS2 
data for 2013 to 2017 inclusive. 

Table 54 reconstructs the school level descriptive analyses shown in Table 2 of the 
second interim report but using the 27:179 re-matched sample.  

Table 55 reconstructs the pupil level KS1 descriptive analyses shown in Table 3 of 
second interim report but using the 27:179 re-matched sample. 

Table 56 reconstructs the pupil level KS2 descriptive analyses shown in Table 3 of 
second interim report but using the 27:179 re-matched sample. 
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Table 54: School level descriptive analyses 2013 to 2017 [re-matched sample] 

 2013 2014 2015 2016 2017 
 MTE Match  MTE Match  MTE Match  MTE Match  MTE Match  
KS1 APS of KS2 
pupils 

15.6 15.9 -0.19 15.5 15.9 -0.30 15.7 15.9 -0.10 15.9 16.2 -0.27 16.5 16.3 +0.12 

KS2 APS* 29.8 29.7 +0.04 29.9 30.2 -0.19 30.2 30.0 +0.12 105.0 105.1 -0.01 106.4 106.2 +0.07 
KS1-KS2** 
Maths Value 
Added 

101.1 100.7 +0.25 101.0 100.8 +0.14 100.9 100.5 +0.32 - - - - - - 

KS2 Scaled 
Maths** 

- - - - - - - - - 104.6 104.8 -0.06 105.8 105.4 +0.14 

%Female 48.9 49.3 -0.14 49.2 49.2 +0.02 49.7 50.4 -0.09 49.2 49.4 -0.03 46.0 49.0 -0.37 
%FSM (6 years) 23.4 21.1 +0.03 22.1 21.2 +0.05 26.8 24.9 +0.10 27.8 25.6 +0.11 29.0 25.7 +0.18 
Mean School 
size 

402 348 +0.34 410 358 +0.31 420 365 +0.31 427 372 +0.31 435 378 +0.31 

* - The overall KS2 Average Points Score (APS) attainment measure changed scales in 2016.  
** KS1 to KS2 maths value added score was available for 2013 to 2015. 
*** KS2 scaled maths score was available for 2016 and 2017 
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Table 55: KS1 Pupil level descriptive analyses 2013 to 2017 [re-matched sample] 

KS1 Average Points Score (Overall and KS1 Maths) 
 2013 2014 2015 2016 2017 
 MTE Match d1 MTE Match d MTE Match d MTE Match  MTE Match  
KS1 APS3 16.5 16.2 +0.08 16.3 16.4 -0.02 16.6 16.5 +0.02 - - - - - - 
KS1 Maths 
APS4 

16.8 16.5 +0.08 16.7 16.8 -0.03 16.9 16.9 -0.01 - - - - - - 

KS1 Maths Attainment Thresholds5 
 2013 2014 2015 2016 2017 
 MTE Match OR2 MTE Match OR MTE Match OR MTE Match OR MTE Match OR 
Expected+ 95.2% 93.7% 1.33 92.5% 94.8% 0.68 94.1% 95.2% 0.80 77.5% 77.6% 0.99 79.2% 79.9% 0.96 
Exceeded+ 29.8% 26.8% 1.16 31.1% 29.1% 1.10 31.3% 29.8% 1.07 22.9% 21.5% 1.08 26.1% 26.0% 1.01 

  KS1 Pupil demographics 
 2013 2014 2015 2016 2017 
 MTE Match MTE Match MTE Match MTE Match MTE Match 
% Female 46.9% 48.7% 47.5% 48.9% 49.6% 48.4% 50.4% 48.9% 49.6% 48.0% 
% FSM (6) 26.0% 21.0% 24.0% 20.0% 21.0% 20.0% 20.0% 19.0% 19.0% 16.0% 

 
1 - d = Cohens d effect size; 2 - OR = Odds-Ratios; 3 - Overall KS1 Average Points Score (APS) available 2013 to 2015; 4 - KS1 Maths Average Points Score (APS) 
available 2013 to 2015; 5 - Thresholds of KS1 maths attainment can be viewed across all five years. These identify when a pupil has reached a standard that is expected 
at KS2 or not (expected+) and whether a pupil reached a standard that surpassed expectations in KS2 maths (exceeded+). Prior to 2015, a pupil was identified as 
reaching the expected standard when their KS2 maths attainment was at level 2 or higher (which linked to a KS1 maths APS of 13 points or higher). Similarly, prior to 
2015, a pupil was identified as exceeding the expected standard when their KS2 maths attainment was at level 3 or higher (which linked to a KS1 maths APS of 21 points 
or higher). From 2016 KS1 maths tests became purely categorical (no scale measure available) and the change in methodology is seen to be reflected by the sudden 
change in statistics observed from 2016. From 2016, pupils who were categorised as 'Working at expected standard' or 'Working at greater depth than expected standard' 
are classed as expected+ whilst pupils who are categorised as 'Working at greater depth than expected standard' are classed as exceeded+.  
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Table 56: KS2 Pupil level descriptive analyses 2013 to 2017 [re-matched sample] 
 

KS2 Attainment (Overall and KS1 Maths) 
 2013 2014 2015 2016 2017 
 MTE Match  MTE Match  MTE Match  MTE Match  MTE Match  
KS2 Maths FPS1 5.04 5.06 -0.02 5.06 5.13 -0.08 5.09 5.06 +0.02 - - - - - - 
KS2 Maths SMS2 - - - - - - - - - 104.8 104.6 +0.02 105.6 105.4 +0.02 
KS2 Maths Raw Test Scores3: 
Total Score 75.5 76.1 -0.03 75.5 77.4 -0.11 76.5 75.9 +0.03 79.6 79.4 +0.01 79.0 78.8 +0.01 
Mental Arithmetic 15.4 15.6 -0.04 15.7 16.2 -0.13 14.9 15.1 -0.05 31.7 31.8 -0.02 32.2 32.1 +0.01 
Paper A 29.6 30.0 -0.04 30.3 31.1 -0.11 30.0 29.6 +0.05 24.5 24.3 +0.01 24.7 24.8 -0.01 
Paper B 30.4 30.5 -0.01 29.4 30.0 -0.08 31.6 31.1 +0.07 23.4 23.2 +0.02 22.0 21.9 +0.01 
KS2 APS4 29.6 29.8 -0.03 29.9 30.3 -0.09 30.1 30.1 0.00 - - - - - - 
mean KS2 score5 - - - - - - - - - 105.3 105.3 0.00 104.8 104.6 +0.03 
KS1 APS (KS2 
cohort)6 

15.6 16.0 -0.12 15.4 16.0 -0.17 15.7 16.0 -0.07 16.1 16.3 -0.08 16.6 16.4 +0.05 

KS1 Maths APS 
(KS2 cohort)7 

16.0 16.4 -0.13 15.8 16.4 -0.19 16.1 16.3 -0.07 16.3 16.6 -0.08 16.8 16.6 +0.04 

 
KS2 Pupil demographics 
 2013 2014 2015 2016 2017 
% Female 49.0% 49.0% 49.2% 49.4% 48.8% 50.0% 48.4% 48.5% 46.3% 48.6% 
%FSM (6) 30.0% 23.0% 27.0% 23.0% 29.0% 23.0% 29.0% 24.0% 28.0% 24.0% 

 
1 - KS2 Maths Fine Points Score (FPS) available 2013 to 2015; 



110 
 

2 - KS2 Scaled Maths Score (SMS) available 2016 & 2017;  
3 - The KS2 maths raw test scores are available for all five years (2013 to 2017) but there was a change in methodology in 2016 (and this is seen with the sharp 
change statistics in 2016 and 2017 compared with 2013 to 2015). The greatest change is observed with the mean Mental Arithmetic score which reflects how marks 
on this paper doubled from 20 points in 2015 to 40 points from 2016. Between 2013 and 2015, there were two written KS2 maths papers (Paper A and Paper B) 
which were renamed in 2016 to Reasoning 1 and 2 respectively. The marks attributed to these written papers reduced from 40 points in 2015 to 35 points from 2016. 
The result of the changes increased the total KS2 raw test marks available from 100 in 2015 to 110 from 2016. Prior to 2016, the 100 points were weighted 20 / 40 / 
40 for arithmetic / paper A / paper B and from 2016 the 110 points were weighted 40 / 35 / 35 for arithmetic / reasoning 1 / reasoning 2.  
4 - Overall KS2 Average Points Score (APS) available 2013 to 2015.  
5 - Mean KS2 Score - derived from mean score of all (scaled) KS2 test scores - available 2016 & 2017. 
6 - Overall KS1 Average Points Score (APS) for KS2 pupil cohort (i.e. for the 2013 KS2 cohort, the KS1 data stems from 2009 when this cohort sat their KS1 tests) - 
available for all years 2013 to 2017. 
7 - KS1 Maths Points Score (APS) for KS2 pupil cohort - available for all years 2013 to 2017. 
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9. Strand four: cohort 2 evaluation data collection and 
analysis  

9.1 Strand four data collection 
In autumn 2017, interviews were undertaken with the exchange teacher (where possible) 
in 27 MTE cohort 2 schools. Details of the 140 teachers who took part in the PMTMSP in 
2015/16 had been obtained. Of this group, teachers from 70 schools (two per Maths Hub) 
took part in an exchange visit to Shanghai, and 35 of these also hosted a Shanghai 
teacher in their schools. These 35 Maths Hubs were sampled to identify a set of teachers 
for interviews according to the following procedure.  

Each Maths Hub was assigned a randomly generated number and 27 of the Hubs were 
then randomly selected. For each of these 27 Maths Hubs, one school (and a second 
back-up school) was selected using randomly assigned numbers, yielding 27 exchange 
teachers to approach for interview. Teachers were contacted via email with: a request to 
take part in an interview, an explanation of the project, and a project information sheet. 
Repeated attempts were made to contact teachers and, where necessary, a teacher from 
the second school in the Maths Hub was contacted if the first exchange teacher 
contacted was unavailable, declined or was unresponsive. An alternative Maths Hub was 
sampled randomly if neither the first nor second teacher contacted was available. The 
process continued until interviews with 27 teachers were completed. Details of the 
numbers of schools sampled and interviews which took place are provided in Table 57 
below. Interviewees’ job roles in schools are summarised in Table 58. These cohort 2 
interviews were recorded (with the exception of one where the teacher asked not to be 
recorded), fully transcribed and uploaded onto Nvivo 10. Analysis began with higher level 
coding of all interviews according to the codes created using the initial cohort 2 research 
questions, plus two additional research questions formulated after the interviews. More 
fine-grained coding of the material within research questions (to child codes of higher 
level codes) was then completed by different members of the evaluators’ analysis team 
using the coding structure established for the MTE cohort 1 interviews.  
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Table 57: MTE cohort 2 schools sampled and interviewed 

Total number of MTE cohort 2 schools 70 (35 hosted a Shanghai teacher) 
Initial sample of schools to contact 27 
Initial sample of schools to contact with 
back-up school 

54 

Contacted 48 
Interviewed 27 
Declined Left teaching 3 

Moved schools 2 
Lack of time 2 
No reply 13 

 

A small number of teachers who took part in interviews had also recently moved schools, 
but were still able to answer questions on behalf of their previous school. The 'no reply' 
column in the table above includes teachers who did initially agree to be interviewed but 
for logistical reasons the interviews did not take place.  

Table 58: MTE cohort 2 interviewee job roles 2017 

Assistant 
head 

Maths 
lead 

Head 
teacher 

Specialism 
curriculum lead 

Maths and PD 
executive 

18 7 1 1 1 

9.2 MTE cohort 2 further findings 
This section reports in more detail the data from the MTE cohort 2 interviews to 
supplement the information in the main report. 

Changes in beliefs and practice resulting from participation in the 
PMTMSP 

Interviewees stated that the training experienced in the PMTMSP was an important 
foundation for later experiences, helping them to understand subtleties in the Shanghai 
teachers’ practice and ultimately leading to the changes in beliefs reported in outcomes 
for teachers. However, there was little evidence of changes in beliefs directly attributed to 
the PMTMSP alone. 

Teachers reported that the training gave them a deep understanding of the background 
to mastery, the ‘five big ideas’ of coherence, representation and structure, mathematical 
thinking, fluency, variation, and how they could influence mathematics teaching.  
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I think the PMTMSP training was the foundation to all of it, it laid the foundations of the 
five big ideas and just a sense of what we want teaching mastery to look like here in the 
UK. (MTE cohort 2, school 2A24, interview 2017) 

The training course appeared to support teachers in experimentation. Alongside the 
PMTMSP, teachers were exploring approaches to mastery, trying out different ideas in 
practice, mainly within their own classrooms, though some were leading wider change in 
their schools.  

When I began on the teaching for mastery, to be a specialist, it was very much initially 
changing my own practice before then moving on to influence the practice in school. 
(MTE cohort 2, school 2A1, interview 2017) 

The first residential was really just understanding, getting my head around the five big 
ideas of mastery and how it would look in a classroom. So I was really just experimenting 
initially and trying things out and trying different planning, putting my steps in for the 
lesson, so again small steps within a unit, but also small steps within a lesson had to be 
carefully thought through. (MTE cohort 2, school 2A25, interview 2017) 

Another reported working on fluency and on the use of representations: 

Well because I’d already been on the training… I had used quite a lot of the big ideas 
from mastery, so certainly we were … beginning to work on fluency. We were really 
looking at the representations we’d used, so things like the bar model and the part-part-
whole model were becoming much more embedded. (MTE cohort 2, school 2A22, 
interview 2017) 

Several interviewees reported other experiences that supported their learning through the 
PMTMSP, including previous participation in the MaST training, ongoing study at masters 
degree level and working in teacher research groups. 

Respondents saw the training as an important theoretical foundation for the exchange, 
noting that they would have found it difficult to understand Shanghai practice without the 
PMTMSP. 

Previously with my mastery specialist training I obviously had the theory; I was trying 
things out and I was working with the teacher research group in the first pilot teacher 
research group to have a look at that, but actually going to see it actually happen over 
two weeks of maths lessons in Shanghai, that’s probably had the biggest impact on that 
particular aspect for me. (MTE cohort 2, school 2A27, interview 2017) 

The principles that we learnt about on the training initially we then talked about and 
analysed and looked for when we went to Shanghai (MTE cohort 2, school 2A18, 
interview 2017) 
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The exchange helped to cement and clarify all the theory - having all the conversations 
outside of lessons, TRGs and seeing it in action. (MTE cohort 2, school 2A21, interview 
2017) 

As a result of the PMTMSP one teacher said: 

When we went to Shanghai I had such a good understanding of the five big ideas … 
going to Shanghai it really embedded what I already knew. (MTE cohort 2, school 2A5, 
interview 2017) 

For some teachers, the PMTMSP training and the learning from the exchange built on 
each other, enabling participants to develop an understanding of ‘what teaching for 
mastery looks like in practice and how to make it actually happen in the UK with UK 
children’ (MTE cohort 2, school 2A17, interview 2017).  

A small minority of interviewees said that although the training provided a theoretical 
background, they found it difficult to see how they might put it into practice.  

Initially the training we had before we went to Shanghai, it was just getting the basic 
knowledge. I think the hard bit was how am I going to put that into practice? (MTE cohort 
2, school 2A5, interview 2017) 

The initial training was as practical as it could have been, but in essence, it was 
theoretical, it was academic. (MTE cohort 2, school 2A16, interview 2017) 

The professional development experiences 

In this section, findings are reported on the MTE cohort 2 teachers’ professional 
development experiences. Typically these encompassed teachers’ participation in the 
PMTMSP, a visit to Shanghai, and engagement with the Shanghai teachers when they 
spent two weeks on reciprocal exchange in a school in England (either the exchange 
teacher’s school or another Maths Hub school). It may also include other professional 
development related to mastery. Cohort 2 teachers also reported the significance of 
leading professional development in supporting and enhancing their own understanding 
and development. Teachers highlighted the importance of trying out ideas in practice, 
with several commenting that they had also learnt through the experience of leading the 
teacher research groups. 

PMTMSP 

Rich material concerning the impact of the PMTMSP on teacher beliefs and practices is 
reported in the previous section. Below is a short section with additional points raised by 
interviewees (along with illustrative quotes) about the PMTMSP in the wider context of 
the professional development experience. 
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There was broad agreement amongst respondents that the PMTMSP had been an 
important theoretical foundation for their learning about mastery, one that enabled them 
to gain more from the visit to Shanghai than they would have without it.  

I think that because of the experiences we had before I went to Shanghai, I think that 
really benefited everyone … because a lot of what you do in China, it’s so well-
orchestrated and it’s very subtle … I think you need to know what you’re looking for to get 
the most out of that. So I would say that sending mastery specialists rather than just 
choosing perhaps other people to go, I think that would have a greater influence. (MTE 
cohort 2, school 2A1, interview 2017) 

Following the training, teachers had implemented practices in their own classrooms and 
were beginning to share this with colleagues in their own schools: 

I’d finished the training then, I had used quite a lot of the big ideas from mastery, so 
certainly we were working, beginning to work, on fluency. We were really looking at the 
representations we’d used, so things like the bar model and the part-part-whole model 
were becoming much more embedded. Just the whole thing about reasoning and 
mathematical thinking. And the actual lesson being the kind of ping-pong approach really, 
so that you’re doing a bit of whole class and a bit of… I’ve done quite a bit of training on 
that. Certainly we’ve been doing that in my class. And I’ve been modelling it for the Year 
1 teacher by then, and she’d been starting to do some of it. (MTE cohort 2, school 2A22, 
interview 2017) 

The opportunities the training provided for teachers to discuss mathematics with other 
specialist teachers was important, as was the course structure which provided training 
followed by time to try out new ideas in the classroom before coming back to share 
experiences. 

I think the teaching for mastery course, the fact that it was residential was great and 
you’re meeting other people and sharing practice so when we went back we were 
sharing practice. The work was organised so that you were developing practice in your 
own class, which was really useful. We’re a big school so we plan together, so that 
impacted on more than just my own teaching. (MTE cohort 2, school 2A2, interview 
2017) 

Teachers reported that the PMTMSP had impact beyond their own practice through the 
work they were doing supporting other schools. 

The mastery primary specialism has made a massive difference I think not only to my 
own development but to all the schools that I support as well. I supported six schools last 
year and I’m supporting seven schools this year. I’m one of eight… 12 teachers that are 
doing this. So I think that’s made a massive impact. (MTE cohort 2, school 2A20, 
interview 2017) 
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Visits to Shanghai by mathematics teachers from England 

More than half those interviewed found the visit to Shanghai the most valuable element 
of the professional development opportunities, although many also stressed that they 
were able to benefit so much from it only because they had taken part in the PMTMSP 
training and had been trying out mastery approaches in their own schools. Reported 
professional learning gains from the visits to Shanghai centred on the enhanced 
understanding of mastery that the mathematics teachers from England gained through 
opportunities to observe the practice of the Chinese teachers. Although much of this 
activity focused on the lesson observations, teachers also reported the high value of 
participation in the teacher learning groups in Shanghai schools. Teachers discussed 
how the practices they had observed and discussed in Shanghai related to their previous 
understanding of mastery, sometimes deepening and sometimes challenging this 
understanding.  

And one thing that really, really stood out – one thing that we were trying to do before we 
went, was variation – the use of variation theory. We knew we had to do it before we 
went to Shanghai, but then while we were out there, the penny dropped that we weren’t 
doing it very well. (MTE cohort 2, school 2A13, interview 2017)  

Teachers noted the level of care and attention to detail that went into planning and there 
was an acknowledgement that the Shanghai teachers’ subject knowledge was superior 
due to the very different conditions that the teachers in the two countries experience. 

Just to see it in action was quite amazing, because their subject knowledge is so 
incredible. The amount they cover in a lesson, the lessons are just seamless, which for 
us to do is hard, because our subject knowledge is not as good as theirs. We don’t have 
the time to spend on designing lessons that they do. (MTE cohort 2, school 2A2, 
interview 2017) 

I think probably what I came away with most of all … was the way they think their way 
through the lesson and the way just how every example they do, the steps they take, has 
a purpose. They have the end goal in sight, but they know that step-by-step path they’re 
going to take. (MTE cohort 2, school 2A15, interview 2017) 

One teacher noted that there was some variation in experience on the visits, with some 
teachers from England seeing fewer lessons than others, or lessons with less 
experienced Shanghai teachers. 

Shanghai mathematics teachers’ visits to England 

MTE cohort 2 teachers valued the reciprocal visits in the exchange, describing how the 
experiences affected their own practice and how important it was also for school leaders, 
other teachers and teaching assistants who participated at the English host schools. For 
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the cohort 2 teachers, it helped them to see how they might continue to develop 
approaches to mastery in their own schools. 

The most powerful experience is then bringing those teachers back here so we can see 
those teachers teach our children and that really supports us in terms of thinking about 
how can this realistically work in our school in our culture with our curriculum. That’s a far 
more effective way of building up our understanding and our own approach of teaching 
for mastery. (MTE cohort 2, school 2A16, interview 2017) 

It gave us the chance for all of the teachers to see the Shanghai teachers teaching. I 
think it was clear that they were doing less in a lesson than we were trying to do. I think in 
some ways the pitch seemed different to what we would do, so it gave us certainly a lot 
of food for thought in terms of how we do our planning. In terms of teaching I think 
because we had already made some steps along the journey, I think we were looking at 
what they were doing and picking out some aspects and also seeing things as you would 
expect that we’d think maybe we wouldn’t choose to do in our school. (MTE cohort 2, 
school 2A23, interview 2017) 

The Shanghai teachers’ lessons in English schools had an important impact on others 
who observed them: 

We had lots of heads in our cluster that came in and saw the lessons. Although I could 
say that this is what we should be doing, having the Chinese teachers there 
demonstrating what we were talking about, showing the pace of the lessons, and the 
depth that they go into, and that small step approach, and the use of the language. 
Heads and all staff really, and TAs, being able to see how successful and how much 
progress children could make in the lesson, how successful that was, was great. It really 
highlighted the importance of the approach I think.  

If we make sure we address misconceptions in the lesson, we can move the vast majority 
of children forward. If we have less of a focus on differentiated activities and providing 
lots of different activities for children to do and be really clear about what it is we’re going 
to teach, we can move children forward in their learning. Because they saw it happening 
in front of their eyes, it was really, really powerful I think. And suddenly people were 
going, I get what this is about. I get what we’re trying to do here. Yes, it was very 
successful. (MTE cohort 2, school 2A15, interview 2017) 

it was just great for all the other teachers to see it as well. … It’s hard to read about it in a 
book or on the website. Again I think the thing that we all took from it was how clever the 
lessons were. A lot of people said, ‘That was really clever how they thought of that 
question,’ and how they put their questions in to address misconceptions, which I think 
we’re better at now. It really highlighted that they thought about every single question. It 
wasn’t what can we put as a filler? Even the numbers they chose were chosen for a 
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particular reason to highlight something. Also the way that they did this recorded bit 
throughout the lesson, I think teachers realised how beneficial that was. (MTE cohort 2, 
school 2A5, interview 2017) 

One teacher questioned the value of observing the Shanghai teachers for those less 
familiar with mastery approaches, pointing out that this might not be so successful in 
other schools: 

That’s what’s made the biggest difference to us, is taking part in the teaching for mastery 
course. The things that my teachers saw the Shanghai teachers doing were things that 
they were trying to put in place, but they weren’t as skilled and they got a lot out of seeing 
the small steps and the variation done by a master and the way they move their learning 
on so well. That was incredible to see. I think what’s difficult for schools coming, we 
already had a lot in place so we could build on it, but some schools are out of their 
comfort zone. I think some schools visiting us to see the teachers, the showcases, that 
has inspired them to find out more about teaching for mastery, but some I know went 
away thinking, ‘We could never do that here.’ (MTE cohort 2, school 2A2, interview 2017) 

The overall professional development experience 

The majority of teachers interviewed agreed that the various professional development 
experiences built upon one another, helping to create a shared understanding of 
mastery. This shared understanding was not simply across the different experiences but 
enhanced through a collective understanding between participants.  

It was really good that [teacher] who’s also part of the same hub, and I were together in 
the same school in Shanghai and having two weeks was amazing, because over those 
two weeks the understanding developed a lot and by being able to discuss it, and the 
teachers from the other hubs as well having that discussion constantly allowed me to be 
clear about it. … I think that watching, being able to reflect and discuss and unpick what’s 
happening in terms of the learning in different lessons, is the most valuable, and I think 
the opportunity to do that as a group has been fantastic. (MTE cohort 2, school 2A23, 
interview 2017) 

the initial training was as practical as it could have been, but in essence it was 
theoretical, it was academic. It was effectively lectures and we were sat in a room talking 
about what it should be like and what we could be doing, but there was no classroom, 
there were no children – we weren’t practising any of the content that we were 
discussing. The Shanghai experience then really does bring it to life in terms of seeing 
what a pure mastery approach looks like and how that experience adds flesh to the 
bones in terms of we’ve got the theory and we’ve got the understanding, but now we 
want to see what it looks like in practice. I think the most powerful experience is then 
bringing the Shanghai teachers here. (MTE cohort 2, school 2A16, interview 2017) 
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I think the first mastery specialist programme, with the three residentials, was really good 
deep understanding of the theory behind how change… Basically what the NCETM had, 
those five big ideas and how they could really impact mathematical teaching, so that had 
a great impact straight away because my depth of knowledge was so much greater that I 
could really show it.…I think going to Shanghai then took that depth of understanding to a 
completely different level. Suddenly you have a really good idea of why this theory has 
come about and seeing it in practice, and having time to create your own ideas about 
how this could work back in your own schools. Then seeing the Shanghai teachers over 
here – that was really great. (MTE cohort 2, school 2A7, interview 2017) 

There is evidence that the cohort 2 teachers’ experience of the PMTMSP training and 
their exploration of mastery approaches in their own teaching enabled an informed 
observation of the Shanghai teachers, both in Shanghai and in England. One teacher 
noted how this knowledge and understanding prompted probing conversations with the 
Shanghai teachers: 

It wasn’t just the teaching they did, we sat in there and discussed with them and they 
explained to us how and why they taught things the way they did and took us through the 
cohesive journey of how they teach certain concepts. We just literally were sponges and 
we questioned them and questioned them about everything they taught and it helped us 
with our subject knowledge. (MTE cohort 2, school 2A10, interview 2017) 

Evidence of outcomes for teachers 

Beliefs about pupil learning and ability 

Across all 27 interviews, there was agreement that beliefs about how pupils learn 
mathematics had changed, with 24 stating that their own beliefs had definitely changed 
and in some cases those of other teachers had too. The other three felt that beliefs had 
somewhat changed. The most commonly reported change, cited by two-thirds of 
interviewees, was a belief that all children could succeed. 

We change our belief to be that actually, although children might need more scaffolding 
and support on memorisation, there is this expectation that everyone can learn this 
concept. (MTE cohort 2, school 2A7, interview 2017) 

I think staff have changed a lot of the ways they think about grouping children, because I 
think what you sometimes find is that if you’re grouping them by ability and giving them 
activities to do, you can be putting a ceiling on what they can achieve. (MTE cohort 2, 
school 2A14, interview 2017) 

Teachers mentioned a change in vocabulary, moving away from using terminology 
associated with fixed-ability thinking.  
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Having a growth mind-set and everyone believing that they are mathematicians…one of 
the Shanghai teachers was teaching my class… [their use of] really carefully planned 
steps, and really effective use of representation and structure enabled those children who 
perhaps were less confident to really understand the mathematics. (MTE cohort 2, school 
2A24, interview 2017) 

Teachers realised that the pedagogy was key, that they could find a way to support all 
children. Other reported changes to beliefs included greater receptivity to mastery 
techniques, an acknowledgement of the importance of conceptual understanding and 
coherence and a need to slow things down. 

Knowledge 

The MTE leads’ understanding and appreciation of the importance of teacher subject 
knowledge changed through their participation in the exchange, particularly through their 
visits to Shanghai.  

It became very clear that the teachers’ subject knowledge was absolutely vital, and very 
clear teaching for conceptual understanding was very evident. (MTE cohort 2, school 
2A10, interview 2017) 

It was shocking and disturbing all at the same time, just how proficient they were with 
every single concept and just how deep their subject knowledge and their love for the 
subject. (MTE cohort 2, school 2A16, interview 2017) 

A range of developments in teachers' knowledge were reported, often related to 
particular aspects of mastery that teachers had been experimenting with in their own 
classrooms. These included a better understanding of how children learn mathematics, a 
better understanding of fluency and of variation, and an appreciation of the value of 
slowing down and of using conclusions. There was a clear sense that teachers’ deeper 
understanding gave them increased confidence in the way they were leading changes in 
practice. 

The visit of the Shanghai teachers to schools in England typically had a striking impact 
on exchange teachers, other teachers and school leaders, in the exchange teachers' 
schools and more widely, giving them a deeper understanding of the rationales of 
mastery pedagogy and the benefits for pupils:.  

They just suddenly got it. They got what we were trying to say. They got that if we focus 
on the very small steps of learning, one step at a time, we can pull the children with us. 
(MTE cohort 2, school 2A15, interview 2017)  
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10. Potential future research  
In Section 13 of the main report, possible reasons for the differences in findings in 
relation to impact at KS1 and KS2 are provided. In this section these intereptations are 
discussed further and suggestions for additional research are offered. In addition, 
possible future studies of the Teaching For Mastery Programme more generally are 
considered. 

10.1 Reasons for divergence of KS1 and KS2 findings and 
possible studies to gather more evidence 

1. Reliability of the KS1 measure 

As discussed below, there are a number of other plausible explanations for why an 
impact was found at KS1 and not KS2. However, to gather further evidence pertaining to 
the reliability of the KS1 measure, a further study  could be conducted, using an 
alternative measure, sampling MTE cohort 1 schools implementing mastery or alternative 
or supplementary samples of MTE cohort 2 or PMTMSP participating schools. A suitable, 
independently marked measure for Y2 is advised in a further study to replicate or not the 
KS1 impact finding, and through comparison with teacher assessment, identify possible 
bias. A suitable contrast sample would need to be recruited for such a study. 

2. Practices of KS1 teachers have changed sufficiently to produce 
impact, but not those of KS2 teachers  

A limitation of the research is that the extent to which MTE mastery pedagogy is enacted 
by teachers in MTE schools is dependent on the reliability of reports by a single 
interviewee in the second and third year of the evaluation. Interviewees may have over-
reported the extent of change in their schools in order to present a positive picture to the 
interviewer. However, interviewees were often candid about difficulties in implementation, 
and made what were apparently honest assessments of the extent to which particular 
practices were enacted, particularly in relation to KS2. Some interviewees were 
unapologetic about not implementing certain practices. 

Alternatively, interviewees may have reported their beliefs about enactment of mastery 
accurately, but had an unrealistic view of the extent of change, possibly due to internal 
performativity pressures in schools, meaning that teachers may be giving an impression 
of change to senior leaders, but not consistently enacting that change. Given that such 
pressures are felt more keenly at KS2,  this may explain the differences observed 
between KS1 and KS2.  
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Moreover, evidence from the early data collection indicates that practices such as 
allocating different work to groups of pupils in advance of teaching was less common in 
KS1, and also that more extensive use was already made of representations and models. 
Thus it may be that KS1 teachers were more receptive to important aspects of MTE 
mastery pedagogy.  

3. The enacted MTE mastery pedagogy at KS2 and related practices do 
not lead to improvements in pupil attainment, but do so at KS1 

This interpretation relies on accepting that MTE mastery pedagogy had been enacted at 
KS1 and KS2 as intended. A recent review of effective mathematics teaching practice at 
KS2 and KS3 (EEF, 2017) and in relation to MTE mastery pedagogy (Boylan, et al. 2018) 
indicates that practices should be effective across the primary phase. However, it is also 
notable that in the evaluation of Mathematics Mastery (Jerrim and Vignoles, 2016; 
Vignoles, Jerrim and Cowan, 2015) an effect of one month's additional progress was 
reported for Y7 pupils (although in a secondary school context) and two months for Year 
1 pupils. The difference in outcome between KS1 and KS2 may lie in issues to do with 
subject knowledge and expertise of KS1 teachers compared with KS2 teachers. 
Anecdotally, teachers with relatively higher levels of mathematics qualifications are 
deployed to teach upper KS2. The professional development and new practices may lead 
to greater gains in KS1. 

4. Mastery practices implemented in KS2 are either a) not sufficiently 
different from the practices implemented in comparison schools or b) 
not more effective than practices implemented in comparison schools 
in KS2 

The mastery policy is being implemented at the same time as considerable change in 
curriculum and assessment in primary mathematics in England. This is leading to 
changes in practices in schools generally. For example, the 2014 mathematics 
curriculum advises that pupils should progress together with extension by deepening 
rather than through acceleration. The curriculum content has been made more 
demanding by age. One example of a practice that appears to have changed more 
widely is an increased emphasis on factual recall. As noted above, a limitation of the 
impact study of the current evaluation is that it is not known for certain whether, or to 
what extent, the comparison schools have engaged with mastery practices. However, 
whilst data from the mathematics coordinator survey and reports of interviewees 
indicated that mastery practices are being taken up beyond MTE and PMTMSP, the 
survey responses do not indicate that as yet this is so widespread as to mean 
comparison with the contrast sample is not valid.  
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Although unlikely, if it is assumed that the reason for the evaluation not finding evidence 
of impact on KS2 attainment is that mastery practices have spread more widely and more 
quickly than anticipated, including in comparison schools, this still has important policy 
implications. Put simply, it would suggest that the TfM programme has served its purpose 
and resources could be redirected elsewhere. 

5. There has not been sufficient time for change in practice to impact 
attainment in KS2 

The evaluation of the MTE found that implementation in Y6 was lower than in other 
years. Three reasons were given for this: 

• concern about KS2 SATs 

• that Y6 students were accustomed to learning mathematics in other ways 

• that there was already a wide gap in attainment between pupils.  

The latter two reasons imply that the effect of the practices would be greater if 
experienced over a longer period of time. Put another way, it may take more than two 
years of engaging in mastery practices for older children to benefit. Further, there is 
evidence that in general, teachers' understanding and skills in applying new practices 
develop over time.  

Although it is conceivable that impact may increase over time in KS2, the fact that there 
has not  been any impact evidenced thus far, suggests that the full level of policy 
ambitions may not be realised, even though more modest improvements could be 
expected due to improvements in KS1. Further, if no impact is found after two 
consecutive years of schools engaging directly in a change stimulus, and stating they 
have implemented mastery for two years with the Y6 cohort, then it suggests that the 
model for spreading mastery practices more widely may not be successful. This may be 
due to further dilution of implementation in recipient schools when practices are spread to 
other schools not directly involved. 

Undertaking comparative impact analysis of the MTE cohort 1 schools' KS2 results in 
2018 would identify whether impact is found after a further year of implementation. A 
similar analysis as used in the current evaluation could compare MTE cohort 2 outcomes 
over time with comparison schools. 

10.2 Trials of TfM and PMTMSP 
In addition to addressing the divergence of findings between KS1 and KS2, additional 
evaluation of mastery approaches could be undertaken through trials of TfM, and the 
PMTMSP. Teaching for mastery is now refined into a set of principles and practices that 
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has been extensively piloted and then implemented more widely in England. This is also 
true for the accompanying CPD programme - the PMTMSP. This provides the basis for 
determining whether this pedagogy and CPD is effective at both KS1 and KS2. 
Randomised controlled trials would help establish causality. If such an RCT was 
conducted, an in-depth and rigorous implementation and process evaluation is 
recommended. 
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