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Foreword
Failure to grasp basic numeracy skills remains a persistent problem in the UK, and one that is worsening in
our poorest communities. Shockingly, the 2016 OECD rankings show that a gap equivalent to about eight
years of schooling exists between the highest and lowest performing students in England. This has serious
repercussions later in life: students who fall behind stay behind, and weak maths skills can limit life chances,
leading to poor outcomes such as school exclusion, unemployment, and involvement with the criminal
justice system.
However, educational inequality is not inevitable. Exemplary schools, like those featured in this report, are
supporting children to thrive in maths and give them the building blocks they need to succeed in life. But
unfortunately these schools remain the exception rather than the rule.
Closing the numeracy attainment gap is an ambitious goal and requires tactical and decisive actions that
can accelerate the rate of change. This report does both of those things: it provides practitioners with clear
best practice examples that they can apply to their own primary school or early years setting. It also provides
policymakers with a strategic blueprint for change, providing guidance on approaches that can be scaled up.
The UK remains one of the least socially mobile economies in the developed world. As a nation, we are
failing to make the most of the talent on offer to us. At KPMG we recognise this, not just as a matter of
fairness and equality of opportunity, but as a clear economic imperative. Indeed, social mobility is not only
the golden thread that runs through almost all of our corporate responsibility programmes, it is also a key
tenet of our commercial strategy, influencing how we organise ourselves and recruit talented people to our
firm.
That is why we are committed to working with fellow members of the Fair Education Alliance, to effect
real and lasting change in the area of numeracy teaching. The recommendations in this report need to be
penetrated deep into schools and amplified to policymakers. There is much to do to ensure that everyone is
granted the opportunity to reach their full potential, regardless of their socio-economic background.
Simon Collins
Chairman, KPMG UK
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Executive Summary
Findings show that when primary schools and early years settings have a whole school or setting approach
to maths, children’s outcomes are better and in many cases exceed expectation. A whole school approach
means focusing on maths across leadership, attitudes (children, teachers, practitioners, teaching assistants,
parents), teaching and learning, progress and assessment, the environment, parent and carer engagement,
wider opportunities and well-being.
Children from socio-economic disadvantage are more likely to underachieve in maths throughout their
school career than their more advantaged peers. In 2016 just over half of all children from disadvantaged
families achieved the expected level in maths at age 11 (58%). This compared to their more advantaged
peers where 76% achieved the expected level (DfE, 2016). This means that a significant proportion of
children from disadvantaged families leave primary school without the basic maths skills to succeed at
secondary school; strong maths skills and understanding at age 11 provide a firm base for success during
secondary education and beyond.
This report follows on from the FEA Report Card 2015 (FEA 2016) which showed that in some areas children
are better served by some schools than others. Although family background has a significant impact on
children’s achievement in England, the case studies in this report show that with a whole school or setting
approach to maths, the link between underachievement and socio-economic disadvantage can be broken.
The schools and early years settings that are getting it right, as shown by these case studies, are delivering a
high quality education irrespective of children’s social or economic background. This report not only provides
teachers and practitioners with examples of best practice which can be applied in classrooms and early years
settings, it provides a strategic plan for policy makers on approaches to maths which can be scaled up.
The best practice examples in this report have been identified through data and qualitative research. The
case studies which follow can inform teaching and learning in the sector as it strives to close the attainment
gap in maths and equip children and young people with the maths skills and knowledge they need to
succeed in school and beyond. Best practice in maths can close the gap.
This report aims to bring together some examples of good practice in maths teaching and learning in early
years settings and primary schools that are successfully closing the attainment gap in children’s maths
attainment. It includes examples from education settings in some of the most deprived neighbourhoods
of England as well as those in more affluent areas that are doing particularly well for their disadvantaged
children; these latter schools have used pupil premium funding effectively. At the same time, it includes
early years settings and primary schools that, although not necessarily closing the attainment gap for their
disadvantaged children, are successfully ‘turning maths around’ and bringing all children with them.
In the final instance, 10 primary schools were identified, along with 10 early years settings. Primary schools in
deprived neighbourhoods (DfE, 2015) were initially identified through value-added mathematics scores from
national datasets. Further primary schools and early years settings were identified by and through Alliance
members, a strong coalition of over 72 UK organisations committed to educational change.
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Primary schools that are closing the maths
attainment gap are:

Early years settings in England that are closing
the maths attainment gap are:

• Changing attitudes; negative attitudes to maths
amongst staff, children and their parents are not
tolerated
• Developing number and number sense in lessons;
in some schools 75% of maths lessons are
devoted to numbers
• Ensuring those likely to underachieve are
exposed to the same rich maths experiences as
their peers
• Focusing on children spending a short time with
a teacher before the lesson to go over a concept
they failed to grasp in the previous lesson
• Engaging parents in the process; they arrange
workshops to help parents support their child’s
maths learning both at school and at home.
• Providing focused teacher continuing
professional development (CPD)
• Raising the profile of maths, with opportunities
for maths across subjects purposefully identified
• Displaying mathematical problems, language
and calculations on classroom walls and in
corridors
• Providing ‘maths week’ and/or ‘enterprise week’
across the school to develop maths skills and
financial literacy
• Moving away from the idea of accelerated
progress to the development of mathematical
language and conceptual understanding; maths
is frequently set within a real life context
• Starting lessons with a ‘problem’ and providing
regular maths competitions across the school
• Often building on these foundations by
adopting the mastery approach to teaching
maths or aspects of it, based on that used in
Singapore and Shanghai. Encompassing three
core elements - deep understanding (often
accompanied by the concrete, pictorial, abstract
approach), problem solving and success for all
(high expectations). There is a focus on whole
class teaching

• Developing strong leadership of maths; leaders
with a good knowledge and understanding of
maths and maths teaching and learning
• Raising the profile of maths by bringing it into all
activities
• Adapting the environment to focus on numeracy
• Developing the concept of ‘number’; children
understand the concept of ‘fourness’ by the time
they move on to school
• Building practitioner confidence and skills
through focused CPD; enhanced through action
research/individual projects
• Providing time for staff to plan together
• Giving children immediate feedback
• Teaching maths through a ‘real-life’ context,
developed through theme work and games
• Engaging children in maths problem solving or
enquiry as soon as they arrive in the mornings
• Talking to and listening to children, which
enables them to know the children better - their
strengths, areas for development and the things
they enjoy
• Closely monitoring and assessing children
We hope that other early years settings and
primary schools will use the best practice
identified in this report to improve their own
position.
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Putting it into practice
The value of these case studies lies in the extent to which the practices and approaches to maths can be
replicated and/or adapted by other early years settings or primary schools. For primary schools there needs
to be a focus on leadership of maths, teaching and learning, parent and carer engagement and provision
of extra-curricular or wider opportunities. For early years settings there needs to be a focus on leadership
and management, the learning environment, collaborative working within the setting and with parents and
carers and on children’s progress and learning.
Recommendations
For too many children and young people, the pattern of underachievement in maths has not yet been
broken. There is still a lot more work to be done in early years settings and schools across England.
Based on these case studies, we present the following recommendations that, if implemented, could help to
improve maths outcomes for all children and across all early years and primary settings in England:
A national maths professional development programme (subject knowledge and pedagogy) for
early years settings, which includes better support for practitioners in assessing and supporting children’s
progress in maths.
Data recording - we propose that the current Ofsted inspection framework is changed so it looks for greater
evidence of how well early years settings are supporting children’s early maths development.
Parental engagement, evidence shows the centrality of parent engagement for better outcomes in
children’s short and long term learning and development. All early years settings and primary schools should
have focused approaches to developing this further.
Transition - continuity in approaches to maths to support children’s understanding and further
development. There needs to be a focus on continuity in approach and practice from early years to primary
school and primary to secondary school and beyond.
Action research/ individual research projects - focused teacher/practitioner continuing professional
development (CPD) builds teacher and practitioner skills and confidence in teaching maths. They become
confident in performance and attitude. This is further developed through action research in schools and early
years settings or teacher/practitioner individual projects.

7

Introduction
Since 2006, 15 year olds in England have fared badly in the PISA maths rankings in comparison to their
peers across many of the other OECD countries and economies. Perhaps what is more disconcerting,
highlighted by this year’s results, is the very big gap between the highest and lowest performing students
in England, equivalent to about eight years of schooling and one of the biggest across OECD countries
(Jerrim and Shure, 2016). In addition, the maths scores of those in the lowest performing group in England
are worse than in many Western countries. Family background still has a significant impact on student
achievement in this country, with big achievement gaps between young people from poor families and their
more advantaged peers. These young people will have spent the same amount of time in maths classes
as their more advantaged peers and in some cases more (OECD, 2016a), but because of ability setting, a
system widely used in England for maths (less frequently for other subjects), they will have had less exposure
to core mathematical concepts - equations or functions for example - than their more advantaged peers.
This can put them as much as two years behind other children who have spent their maths lessons figuring
out the concepts of algebra or geometry (OECD, 2016b). Other research highlights the importance of
exposure to pure maths in building resilience, where resilient pupils tend to perform better overall in maths
(Wheater et.al., 2016). They further showed that self-confidence in maths had the strongest association with
resilience, where confident children from less advantaged families were also likely to be high achievers in
maths (Wheater et al., 2016: 23).
Children begin school at the age of four or five with considerable differences in maths skills and
understanding; some primary schools in some areas of England address this well. Children tend to perform
better at maths in primary school than they do during their secondary education (DfE, 2016). Nonetheless,
the gap in maths performance at age 11 between children from poor families and their more advantaged
peers still exists and widens significantly during secondary school. This can have longer term repercussions;
achieving maths GCSE at grade A*-C provides a strong base for success in life (Hayward et al., 2014). Other
research shows that attaining higher maths test scores at age 10 leads to higher earnings in adulthood, over
and above the qualifications young people go on to achieve (Conlon and Patrignani, 2015).
- These differences will continue to grow over children’s school careers if maths teaching and learning in
the earliest years of education are not re-evaluated across England; strong maths skills and understanding
at age 11 provides a firm base for success during secondary education. This report follows on from the Fair
Education Alliance Report Card 2015 (FEA 2016) which showed that in some areas children are better served
by some schools than others; in these schools and early years settings, they are delivering a high quality
maths education irrespective of children’s social or economic background. With good maths opportunities
and teaching in early years education and primary school, children’s achievement and enjoyment of maths
is raised.
The current report, building on the Report Card 2015 (FEA, 2016) brings together examples of primary
schools and early years settings across England that are getting it right in maths teaching and learning. They
are providing a whole school approach to maths for all children (PwC, 2016); this approach encompasses
leadership, attitudes, teaching and learning, progress and assessment, the environment, parent and carer
engagement, wider opportunities and well-being. In these settings children’s outcomes in maths are good
or getting better. A clear theme emerging from this is the centrality of positive attitudes and a ‘can do’
mentality in driving improvement and enjoyment in maths, purposefully identified as an area for change in
many of the schools and settings. The impact on teacher and practitioner performance of negative attitudes
to maths is acknowledged in the wider literature, which leads to disengagement, a lack of confidence and an
unwillingness amongst children and young people to improve maths skills (National Numeracy, 2015). The
case studies in this report are not the only examples of good practice but rather are intended as examples
of a whole school or setting approach making maths accessible to all children. They show what educational
8

settings are doing to drive improvements in children’s outcomes in maths in some of the poorest areas of
England or for children from economically disadvantaged families.
Primary schools in England that are getting it right are focusing on children spending a short time with a
teacher before the lesson to go over a concept they failed to grasp in the previous lesson. These schools
ensure that children likely to underachieve are exposed to the same rich maths experiences as their
peers. Negative attitudes to maths - amongst staff, children and their parents - are discouraged and the
development of number and number sense is central to lessons; in some schools 75% of maths lessons are
devoted to number work. Focused teacher CPD is a central characteristic.
In the best of these schools, the profile of maths has been raised, with opportunities for maths across
subjects purposefully identified. Mathematical problems, language and calculations are displayed on
classroom walls and in corridors, with ‘maths week’ and ‘enterprise week’ introduced to develop maths skills
and financial literacy.
The focus on depth in the new primary maths curriculum (DfE, 2014) is enabling many schools to move
away from the idea of accelerated progress to the development of mathematical language and conceptual
understanding; maths is frequently set within a real life context. Lessons start with a ‘problem’ and regular
maths competitions across the school make it engaging; the result is that primary school children in England
are enjoying maths. These schools also see the importance of engaging parents in the process; they arrange
workshops to help parents support their child’s maths learning both at school and at home. For children
from economically disadvantaged families this can have a significant impact on their outcomes (National
Numeracy, 2016; PwC, 2016).
A number of primary schools in England are building on these foundations by adopting the mastery
approach to teaching maths or aspects of it, based on that used in Singapore and Shanghai. Encompassing
three core elements - deep understanding (often accompanied by the concrete, pictorial, abstract approach),
problem solving and success for all (high expectations), there is a focus on whole class teaching. All children
have the opportunity for rich maths experiences.
Early years settings in England, that are closing the maths attainment gap for their disadvantaged children
highlight the importance of raising the profile of maths, including bringing it into all activities, adapting the
environment to focus on numeracy and building practitioner confidence through focused CPD.
The lack of an overly prescriptive EYFS (early years foundation stage) framework provides many
opportunities for developing maths at setting level. Knowing each child - their strengths, areas for
development and the things they enjoy is a common theme; close monitoring and assessment characterise
settings where children do well in maths. Numbers and developing the concept of ‘number’ is important in
these settings; children understand the concept of fourness by the time they move to school.
For too many children and young people, the pattern of underachievement in maths has not yet been
broken; many children from less advantaged families are not accessing the whole school or setting approach
to maths outlined in this report. There are significant challenges ahead, the benefits of which may not be
realised for some time in England. But there is still a lot more work which can be done by early years settings
and schools in enabling all children, particularly those from less advantaged families, to access a whole
approach to maths.
Based on these case studies that follow, we present a number of recommendations that, if implemented,
could help to improve maths outcomes for all children across all early years and primary settings. These are:
A national maths professional development programme (subject knowledge and pedagogy) for
early years settings, which includes better support for practitioners in assessing and supporting children’s
progress in maths.
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Data recording, we propose that the current Ofsted inspection framework is changed so it looks for greater
evidence of how well settings are supporting children’s early maths development.
Parental engagement, evidence shows the centrality of parent engagement for better outcomes in
children’s short and long term learning and development. All early years settings and primary schools should
have focused approaches to developing this further.
Transition - continuity in approaches to maths to support children’s understanding and further
development. There needs to be a focus on continuity in approach and practice from early years to primary
school and primary to secondary school and beyond.
Action research/individual research projects - focused teacher/practitioner CPD builds teacher and
practitioner skills and confidence in teaching maths. They become confident in performance and attitude.
This is further developed through action research in schools and early years settings or teacher/practitioner
individual projects.
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