
Welcome to the latest issue of Bespoke, as a new calendar year starts and the mid-point of the school year 
approaches. In this issue, we reflect Maths Hubs’ work in all three school and college phases, and tempt you 
to listen to a podcast where two teachers explain how being in a Work Group gave them a rich professional 
development experience. 

December 2018  / January 2019 | Issue No. 15 from the Maths Hubs ProgrammeNEWS

YOU may have seen the mastery professional development materials aimed at 
primary school teachers. Written by classroom teachers working with Maths 

Hubs, they have been downloaded more than 100,000 times. Now, similar materials 
are on the way for Key Stage 3 maths teachers. 

The secondary materials, due to be published during the 2019 summer term, are 
also being produced by teachers working closely with Maths Hubs, in particular 
linked to the Secondary Mastery Specialists Programme. 

The key aims are: 
• to provide anyone leading maths-specific professional development (including 

heads of maths) with materials to use when working with groups of teachers, to 
enable them to understand various aspects of teaching for mastery 

• to describe key themes and core concepts of the KS3 curriculum to promote a 
connected view of the curriculum and to support the development of teachers’ 
subject knowledge and subject-specific pedagogy 

• to analyse the KS3 curriculum through a series of small steps to aid maths 
departments in their curriculum planning. 

COMING SOON: MASTERY MATERIALS 
SUPPORTING SECONDARY TEACHERS

Podcast: Being in a Maths Hub Work Group  

In a recent podcast, two secondary maths 
teachers described being in a Work Group 
looking at mathematical thinking. We think it 
shows the real value of the Work Group model:    
a group of teachers from different schools 

collaborating over the course of a school year in 
a specific area of maths education, and doing so 
as part of a national project. Worth half an hour 
of your time? 
www.ncetm.org.uk/workgrouppodcast   

Frances Carr, Surrey Plus Maths Hub 
Lead and a teacher at St John the Baptist 
School in Woking, is one of the writers of 
the new materials.  
What we’re trying to do is support teachers’ 
pedagogical subject knowledge, so that they 
can help their students build deeper and more 
sustainable understanding. These will not be 
lesson plans, but materials to help teachers 
think deeply about mathematics teaching 
and learning, plan and design lessons 
together, and embed teaching for mastery 
approaches in their own classrooms and 
across their department.

How the materials are organised 
To support teaching for secure and deep 
understanding, the materials break the KS3 
curriculum down into six overarching themes:

• The structure of the number system 
• Operating on number 
• Proportional reasoning 
• Sequences and graphs  
• Statistics and probability 
• Geometrical reasoning  
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Small  steps  progression 

1.1.1  Understand  the  value  of  digits  in  integers  and  decimals 

 
 

   

     
   

 
  

 
   

  
   

  

 
     

 

    
   

   
 

  
 

 
  

  
   

  
 

 
 

   
    

  
   

 
 

 
   

 
 

 
 

  

 
 

  
 

 
 

  

 
 

  
 

 

 
 

 
    

1.1.2  Round  numbers  to  a  required  number  of  decimal  places 

  

 
 

  

 
    

 
  

 

  
 

  
 

   
  

 
  

 

 
 

 
 

  
 

 

 
 

 
   

 
 

 
 

 
    

 
 

 

 
 

 
    

 
 

 

1.1.3  Round  numbers  to  a  required  number  of  significant  figures 
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Examples of the use of variation to draw pupils’ attention to

them to see the important mathematical structures and relati
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Suggestions of questions and prompts that can be used to su

session.For selected small steps, marked with an asterisk (*), 

f
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We provide examples of possible pupil tasks and teaching approac

to support professional development and collaborative planning. Th

small steps progression.
Small steps progression

1.1.1 Understand the value of digits in integers and decimals

Understanding place value is a fundamental skill and at the

Pupils need to be able to correctly say any number and und

  

  

 

 
 

 

 
 

  

 

 
 

                                                                   
 

 

    

 

 

 

 

 
 

  
 

 

 

  
   

 
  

 
 

  
 

 

 

 
 

 

 

     

 

  

 

 

  
  

 
 

 

 
 

  
 

 
    

  
  

 

    

 
  

 

 

  
  

 
   

  
  

 

 

 

 

 
 

  
 

 
  

 
  

 
 

 
 

  
 

  
 

  
 

 
 

 
 

  
 

 
  

 

 
 

 
  

 

 

 

 

 
 

   
   

   

  
 

 
 

  
  

  
 

 
 

 
 

   

     
   

 
  

 
   

  
   

  

 
     

 

    
   

   
 

  
 

 
  

  
   

  
 

 
 

   
    

  
   

 
 

 
   

 
 

 
 

  

 
 

  
 

 
 

  

 
 

  
 

 

 
 

 
    

 
 

   
 

  
 

 

  

 
 

  

 
    

 
  

 

  
 

  
 

   
  

 
  

 

 
 

 
 

  
 

 

 
 

 
   

 
 

 
 

 
    

 
 

 

 
 

 
    

 
 

 

 
 

   
 

  

 
 

  
  

  
 

 
     

   
 

 

 
  

 
 

 
 

 
 

 
 

  
 

 
 

  
 

   
 

  
  

 
 

  
  

 
 

 
 

 
   

 
 

 
 

 
    

 
 

 

 
 

 
   

 
 

Place value, estimation and rounding.pdf
Page 4 of 10
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1.1.1.1 Read, write and understand place value in integers

1.1.1.2 Read, write and understand place value in decimals

1.1.1.3 Compare place value using <, >, =

1.1.2 Round numbers to a required number of decimal places

Pupils need to understand why rounding is necessary and th

number to varying degrees of accuracy. Rounding to a num

useful when working with measures in real-life contexts.

1.1.2.1 Round positive numbers to one decimal place

1.1.2.2 Round positive numbers to two or more decimal pl

1.1.2.3 Round negative numbers to one or more decimal p

1 1 3 Round numbers to a required number of significant figur
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© Crown Copyright 2018

2018/19 pilot

1.1.3 Round numbers to a required number of significant figur

It is important for pupils to develop a strong sense of the siz

various methods of rounding, especially when giving answe

numbers is very helpful when estimating (for example, crow

a lottery).
1.1.3.1 Understand the concept of significant figures

1.1.3.2 Round positive integers to one significant figure*

1.1.3.3 Round positive integers to two or more significant f

1.1.3.4 Round positive decimals to one significant figure
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Making connections The NCETM has identified a set of six ‘mathematical themes’ within Key Stage 3 

mathematics that bring together a group of connected ideas or ‘core concepts’. 

The first of these themes is The structure of the number system, which covers the 

following interconnected core concepts: 1.1� Place value, estimation and rounding 
1.2� Properties of number 1.3� Ordering and comparing 1.4� Units of measure 1.5� Simplifying and manipulating expressions, equations and formulae 

This guidance document breaks down core concept 1.1 Place value, estimation and 

rounding into six statements of knowledge, skill and understanding:  

������ Understand the value of digits in integers and decimals  

������ Round numbers to a required number of decimal places 

������ Round numbers to a required number of significant figures 

������ Estimate calculations by rounding ������ Calculate upper and lower bounds of calculations 
����	� Calculate error intervals using inequality notation 
Then, for each of these statements of knowledge, skill and understanding we offer a 

suggested small steps progression. �
 

1.1 Place value, estimation and rounding 
 

 

Mastery Professional Development 1 The structure of the number system 

Guidance document | Key Stage 3 
 

  
  

 

  
www.ncetm.org.uk/masterypd 

The structure of the number system.pdf 

© Crown Copyright 2018                                                             
      2018/19 pilot 
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1 The structure of the number system 

 

parts to get an understanding of the structure (for example, ‘How many 10s are there: 1, 31, 31.4, 31.42?’ 

and ‘How many 100s are there: 3, 3.1, 3.14, 3.142?’) can lead to representing it in standard form as 

3.142 × 102. 

RRepresentation and structure 

Representations Structural understanding 

Dienes base-ten 

blocks  

Place-value counters 

 

Dienes apparatus and place-value counters will probably have been an 

important representation used in Key Stage 2 to support pupils’ 

understanding of the place-value structure of integers and decimals. 

In Key Stage 3, pupils are required to generalise this structure and to become 

as fluent with decimal place value as they are with integer place value. Re-

visiting these familiar manipulatives with an emphasis on tenths, hundredths, 

and so on, will support this generalisation.  

Dienes can be used to show the relative size of numbers (e.g. by using the 

large cube to represent 1, the ‘flat’ to represent 0.1, the ‘long’ to represent 0.01 

and the small cube to represent 0.001, as shown below) and to reveal the 

‘multiply by 10’ and ‘divide by 10’ relationships: 

 

The introduction of decimal place-value counters can support pupils’ 

understanding of decimals. For example, pupils could represent 14.23 as: 

 

Number lines Number lines provide another powerful visual image for the extension of the 

number system into decimals, by considering sub-dividing a number line into 

tenths, hundredths, etc. 
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Making connections 

‘Teaching for mastery’ describes the elements of classroom practice and school 

organisation that combine to give pupils the best chance of securing a deep, 

embedded and sustainable understanding of mathematics. 

At any one point in a pupil’s journey through school, achieving mastery means 

acquiring a solid enough understanding of the maths that has been taught to enable 

them to move on to more advanced material. 

To achieve this, pupils need to understand the interconnected nature of maths and how 

one idea builds on and develops from other ideas. To this end, the NCETM has identified 

a set of six ‘mathematical themes’ within Key Stage 3 mathematics that bring together a 

group of connected ideas or ‘core concepts’. 

The theme ‘The structure of the number system’ covers the following interconnected 

core concepts: 

1.1� Place value, estimation and rounding 

1.2� Properties of number 

1.3� Ordering and comparing 

1.4� Units of measure 

1.5� Simplifying and manipulating expressions, equations and formulae 

�
 

Theme overview 

 

Mastery Professional Development 

1 The structure of the number system 

Guidance document | Key Stage 3 



A rich variety of opportunities throughout the school year (2018/19) through collaboration between 
and the Advanced Mathematics Support Programme (AMSP) 

P R O F E S S I O N A L  D E V E LO P M E N T  F O R  T E AC H E R S  
O F  M AT H S  B E YO N D  G C S E   

 
What is the AMSP? 

The Advanced Mathematics Support 
Programme (AMSP) works to improve the teaching 
of maths beyond GCSE. It offers a comprehensive 

range of professional development opportunities at 
locations throughout England. Course fees are low and 

often fully subsidised. In addition, the AMSP 
arranges local network meetings that focus on 

sharing good practice. 

 
What is a Work Group? 

Maths Hub Work Groups typically consist of a 
small group of teachers from local schools and 

colleges, led by an expert in maths-specific professional 
development and the area of maths concerned. The group 

meets, communicates and collaborates throughout the 
year, working towards common objectives with other 

Work Groups around the country.

Find Your   www.mathshubs.org.uk/find-your-hub
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t Core Maths 
Already teaching Core Maths? 
• Attend a one-day conference or workshop; titles include: 

Problem-solving in Core Maths 
Keeping the Context Alive 
Developing a Core Maths Lesson. 

Thinking about teaching Core Maths? 
• Attend a one-day conference to find out more about Core Maths and 

approaches to teaching it. 
 

A level Mathematics 
Already teaching A level Mathematics? 
• Select from a range of sustained courses designed to develop your subject 

knowledge and classroom practice, including statistics and mechanics. 
• Attend a one-day course focused on your area of interest; options include 

problem-solving, reasoning and embedding the use of technology. 
• Need something more flexible? Try the online and on-demand options. 
Thinking about teaching A level Mathematics? 
• Book onto a course designed to support teachers of GCSE Mathematics who 

wish to teach A level Mathematics for the first time. 

A level Further Mathematics 
Already teaching A level Further Mathematics? 
• Select from a range of sustained courses designed to develop your subject 

knowledge and classroom practice, including further pure, statistics, 
mechanics and discrete maths. 

• Attend a one-day conference or workshop focused on your area of interest; 
options include further pure, statistics, mechanics and discrete maths. 

• Need something more flexible? Try the online and on-demand options. 
Thinking about teaching A level Further Mathematics? 
• Book onto a sustained course designed to support teachers of A level 

Mathematics who wish to teach A level Further Mathematics for the first 
time. 

Supporting Core 
Maths 
If you teach in a school or college 
new to Core Maths or are looking 
to expand existing provision, join 
this Work Group exploring the 
philosophy and practicalities of 
these qualifications, as well as 
making best use of existing 
classroom resources.

Embedding A level 
technology  
The new A level requires that the use 
of technology ‘permeates’ the study 
of maths and statistics. This Work 
Group explores practical approaches 
for integrating technology in the 
curriculum to enhance mathematical 
understanding. It also develops 
participants as technology 
champions in their own department. 

Developing A level 
pedagogy    
The demands of the new A level 
are explored in this Work Group. 
You gain a deeper understanding 
of the requirements of the 
specification and the overarching 
themes, while developing others 
in your department. 

Subscribe for AMSP updates: www.amsp.org.uk/subscribe 
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The Maths Hubs programme is funded by the DfE and coordinated by the  National Centre for Excellence in the Teaching of Mathematics
mathshubs.org.uk | #mathshubs | @NCETM | @MathsHubs | ncetm.org.uk

The London North East Maths Hub is led by Elmhurst Primary School, in east London, not far from Stratford. The hub 
leadership, based at Elmhurst, deploy a network of experts – all school-based primary teachers – to ensure that primary 
teaching for mastery is having an impact across a wide area.

LEADING PRIMARY TEACHING FOR 
MASTERY ACROSS A MATHS HUB 

WHILE every Maths Hub has a lead 
school at its organisational centre, 

leadership of the work it does is 
distributed far and wide. This is 
particularly the case in teaching for 
mastery in primary schools, where, across 
the country, thousands of primary schools 
have already started implementing 
mastery approaches after taking part in 
Maths Hub projects. 

The London North East Maths Hub area 
stretches across seven London boroughs 
and encompasses more than 6oo schools. 
Overseeing and leading teaching for 
mastery work across this area takes a 
team. Managing that team is Danny 
Wagstaff, the hub’s primary Teaching for 
Mastery Lead, based at Sandringham 
Primary School, half a mile 
away from Elmhurst.  

Danny coordinates the work 
of eight Mastery Specialists—
all products of a year-long 
development programme run 

by the NCETM and the Maths Hubs 
Network, and spread across east London. 
Each Mastery Specialist runs a Work 
Group (also known as a Teacher Research 
Group) of six or seven schools, which 
meets once a half-term across the year, 
discussing teaching methods, watching 
each other’s lessons and collaborating 
online in between meetings. Each 
Mastery Specialist also pays a personal 
support visit to every school in the Work 
Group once a term. A further seven 
teachers are this year undergoing training 
to become fully fledged Mastery 
Specialists, with their own Work Groups, 
in 2019/20. 

The lead school plays a key role in the 
selection of all the Mastery Specialists. 

‘Everyone who applies to be a 
Mastery Specialist is observed 
teaching in their own school first, as 
well as having to complete an 
application form and attend an 
interview. It is really important to the 
hub that the people appointed to 
these roles are excellent teachers. 
They go on to receive high-quality 
training, and are expected to deliver 
equally high-quality training 
themselves. 

The hub also organises an annual 
mastery conference, attracting 
hundreds of teachers and heads from 
across the boroughs, which is often 
the catalyst for schools to engage in 
the hub’s wider programmes in the 
field of mastery.’ 

- Nia Silverwood and Samira Islam,  
co-leads for the Maths Hub

Key 
n     Maths Hub Lead School 
s    Teaching for Mastery Lead’s school •    Schools of Mastery Specialists

‘I see my role as keeping in close touch with the Mastery 
Specialists, hearing about any problems and helping 
them find ways to solve them. It's also my job to 
challenge them and to act as a sounding board. I have to 
look ahead and play my part in helping the hub recruit 
more schools to take part in the programme in future 
years too. Keeping in touch with teachers doing my role 
in other hubs across the country is also important, so we 
can share experiences. This is the same for the Mastery 
Specialists who often meet up to share best practice.’ 
- Danny Wagstaff, Teaching for Mastery Lead (primary) for 

London North East Maths Hub 




