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This policy was developed and written between March and July 2015 by the 
maths leaders of these schools: 

School Maths Leader 

Holt Community Primary School Tom Gleeson 

Sheringham High School Fiona Hill 

Sheringham Primary School Jen Tupper 

Unless otherwise stated all text in this document is copyright of the authors. As 
are all the photos of calculations. To enquire about use contact any of the 
cluster schools. 

 

This policy was adopted in September 2015 and has been regularly reviewed 
since by schools individually and the cluster as a whole. In Summer 2017 part 

two was added to reflect the demands of the new KS2 SATs. 

 

 

 

 

 

 

 

 

 

 

Revision history 
V1.1 September 2015 
V1.2 November 2015 
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V1.3 November 2016 
V2 July 2017 Part 2 Added 

Introduction  

Outstanding Mathematics teaching is rooted in the development of all pupils’ 

conceptual understanding of important concepts and progression. It enables 

pupils to make connections between topics and see the ‘big picture’. Teaching 

nurtures mathematical independence and allows time for thinking and 

encourages discussion. Problem solving discussion and investigation are seen as 

integral to learning mathematics.  (Oftsed 2012) 

It is our belief in the Sheringham Cluster that mathematics is integral to all aspects of life.  We 

believe that children should be introduced to the process of calculations though practical, oral 

and mental activities. As children begin to understand the underlying ideas and concepts they 

develop ways of recording to support thinking and calculation methods. They learn to interpret 

and use signs and symbols. At whatever stage of their learning it must be underpinned by a 

secure, fluent knowledge of number facts and mental skills. Each of the four operations: addition, 

multiplication, subtraction and division build on the mental calculation skills which provide the 

foundations for jottings and informal methods of recording. These four operations are 

interrelated and they need to be taught as connected rather than as singular.  

Rationale 

As a cluster we have written this policy to ensure continuity of calculation, understanding and 

mathematical development. We feel it is very important to create an agreed approach to 

mathematics of which all staff, children, parents, and governors have a clear understanding. The 

policy is written to reflect the fundamental part that mathematics plays in the education of our 

children.  In discussions and through research we have found that there are not common 

approaches to teaching calculations.  If we are consistent in the teaching of calculation then we 

should see a progression of the methods across the schools. This will benefit the children’s 

learning when they make the transition between year groups and key stages, helping to 

overcome misconceptions.  

The effective teaching of mental calculations has consistently been found to underpin success in 

written calculations and therefore fluency in mental calculation methods forms the central part of 

teaching.  

 The Norfolk calculations research, (Borthwick and Harcourt-Heath, 2006-2014) found that 

children who use traditional algorithms to calculate have far lower success than those who use 

strategies that are built on conceptual understanding. The research also found that children who 

used conceptually based methods outperformed those in Year 8 who use formal algorithms.  

Therefore to support mental and written calculations children are to be taught using a Concrete, 

Pictorial and Abstract (CPA) approach using representations in all year groups. This will develop 

their relational understanding of new concepts.  As the children’s understanding of mental and 

informal methods is defined so too are their abilities to solve problems, because the whole point 

of learning mathematics is to be able to solve problems. Leaning rules and facts is important, but 

they are the tools with which children learn to do maths fluently. They are not maths itself. 

(McClure 2013) 

These schools are committed to following this policy: 

● Sheringham High School  

● Holt Primary School 
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● Sheringham CP School and Nursery 
 

The policy will be followed in all cluster schools from EYFS to at least Year 7.  

Aims of the Policy 

The main aims of this policy are in line with the new National curriculum 2014 and aim 

to ensure that all children : 

 

● become fluent in the fundamentals of mathematics, through varied and frequent practice 

with increasingly complex problems over time, so that pupils develop conceptual 

understanding and the ability to recall and apply knowledge rapidly and accurately  

 

● reason mathematically by following a line of enquiry, conjecturing relationships and 

generalisations, and developing an argument, justification or proof using mathematical 

language  

 

● can solve problems by applying their mathematics to a variety of routine and non-

routine problems with increasing sophistication, including breaking down problems into a 

series of simpler steps and persevering in seeking solutions.  

 

Pupils should make connections across mathematical ideas to develop fluency, mathematical 

reasoning and competence in solving increasingly sophisticated problems.  ( NC 2014)  

Examples of connected fluency:  

2x4=8 

2x40=80 
2x400=800 

20x4=80 
200x4=800 

0.2 x0.4 =0.08 

2x40= 20x4 

4x6=24 

4x60=240 
4x600= 2400 

60 x40=2400 
6x0.4=2.4 

24÷4=6 

240÷60=40 

3x5=15 

3x50=150 
3x500=1500 

30x5=150 
300x5=1500 

30x5=3x50 

0.3x0.5= 0.15 

 

In addition all children will:  

● develop a positive and enthusiastic attitude towards mathematics that will promote 

confidence and carry them throughout their lives.  

● have a conceptual understanding of methods rather than a set of memorised procedures.  

● use mathematical vocabulary correctly to communicate ideas.  

● develop their relational understanding of new concepts, making connections through a 

CPA approach. 

● demonstrate fluency in mental and written calculations. 

● from EYFS to KS3 be secure in concepts and not moved into the next stage of learning 

before they are ready.  

● be given opportunities to use and apply calculations in cross curricular mathematics.  
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Structure of the Policy 

This calculation policy is structured in levels of progression from EYFS through to at least Key 

Stage 3. Each child should follow these stages of calculation for each of the four operations 

building on experiences and understanding. Children should progress at their own natural pace 

and should only move on once they show a secure readiness do so.  

The new National curriculum references ‘Formal Methods of Calculation’ – Children should only 

move onto formal methods of calculation once they reach full conceptual understanding of each 

operation through a CPA approach. This will vary from child to child. 

CPA Approach 

As children develop their understanding of a mathematical concept they go through three 

necessary steps; Concrete, Pictorial and Abstract. 

 

Previously it was felt that once you have moved from one stage ‘up’ to another then you leave it 

behind but now research shows that each time a new concept is introduced, or an existing one is 

significantly developed, it is right to go back to the start. 

 

Concrete Pictoral Abstract 

A new skill or idea is first 

introduced with the help of 
real objects. This 

manipulation of objects. 
perhaps combining two 
sets of objects for adding, 

is what underpins 
understanding. 

During this phase the 

children’s experience of 

objects means they can 

draw a representation of 

them rather than hold 

them. For example crossing 

out items to take away. 

With solid and consistent 

understanding children can 
rely on mathematical 

notation to express their 
work. For example: 26-
12=14  

 

Children will continue to travel through the three stages with each new concept. Practical 

resources have a role in maths from EYFS to KS3 and beyond. 
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Resources 

Pupils have the opportunity to manipulate a wide variety of models and images and resources to 

choose the best representation for each calculation.  

Representations are a significant aid in developing conceptual understanding.   Different concepts 

can be represented using the same resource/representation depending on the child’s age and 

stage of mathematical development. 

These will include:  

Numicon, number lines, number fans, bead strings, counters, counting objects, cubes, Diennes, 

Cuisenaire rods, multilink, unifix, place value cards, 100 square, dice, arrow cards, digit cards, 

counting sticks, etc.  

                          

             

                

                                         

 

 

 

 

Language 

http://www.google.co.uk/url?url=http://www.amazon.co.uk/Base-10-Number-Set-Invicta/dp/B004K8OLUS&rct=j&frm=1&q=&esrc=s&sa=U&ei=7gZAVeCDLpHqasbbgcgP&ved=0CCoQ9QEwCg&usg=AFQjCNFqcSbH3gWHgngo-BH_JYz8UvNqQg
http://www.google.co.uk/url?url=http://www.amazon.co.uk/Base-10-Number-Set-Invicta/dp/B004K8OLUS&rct=j&frm=1&q=&esrc=s&sa=U&ei=7gZAVeCDLpHqasbbgcgP&ved=0CCoQ9QEwCg&usg=AFQjCNFqcSbH3gWHgngo-BH_JYz8UvNqQg
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Children who learn to explain why something makes sense and reason through their 

mathematical explanations will develop a deeper knowledge that will result in long term 

understanding. We want our children to be able to explain their methods confidently using the 

correct vocabulary.  

It is essential that all children are exposed to and supported in developing quality and varied 

mathematical vocabulary. This understanding will consequently support children in their ability to 

access problems, present mathematical conjecture and justification through reasoning.   

A definition of mathematical terms may be found in the Glossary.  

Equals = equal to, the same as, equivalent 

Addition and subtraction: 

add, addition, more, plus, increase, and, 

make, sum, total, altogether  

score, double, half, halve  

one more, two more, ten more etc…  

how many more to make… ?  

how many more is… than…?  

how much more is…? 

 

subtract, take (away), minus, decrease, 

leave 

how many are left/left over?  

how many have gone? 

one less, two less… ten less etc…  

how many fewer is… than…?  

difference between, leave 

is the same as, inverse 

Multiplication and division: 

lots of, groups of  

times, multiplication, multiply, 

multiplied by  

multiple of, product  

once, twice, three times etc… 

times as (big, long, wide, and so 

on)  

repeated addition  

array, row,  

 

double, halve, share, share equally  

one each, two each, three each 

etc…  

group in pairs, threes… tens  

equal groups of  

divide, division, divided by, divided 

into, divisible by, remainder, left, 

left over, factor, quotient, inverse 
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+ -  The Four Operations  x ÷ 
Addition, subtraction, multiplication and division are the four operations that we can use to 

calculate the answer to any problem. 

 

Addition and subtraction are the most basic and fundamental of calculations. 

From before they are aware of number children are combining groups to make more and 

removing from a group to make less. 

 

Addition and subtraction are intrinsically connected. 

Addition names the whole in terms of the parts and subtraction names a missing part in terms of 

the whole. 

Part Part 

Whole 

 

Addition is the inverse of subtraction. 

 

6+4=10  10-4=6 
In fact all four calculations possess very strong links to each other. The basics ideas of addition 

and subtraction can be used to describe, estimate and calculate the more complex concepts of 

multiplication and division. 

  
For these reasons it is vitally important that addition and subtraction are taught alongside each 

other. Progression made and confidence earned in one operation will have a significant effect on 

the development of the other three. 

addition 

subtraction 

multiplication division 

inverse 

relationships 

is equivalent to 

repeated 

is equivalent to 
repeated 
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Part 1 

Progression of Learning and Informal Strategies 
  

 

Addition Subtraction 
Development of Early Skills 

 

 

Using real life examples and a variety of practical resources children will 
develop a sense of addition and subtraction. Counting activities will form the 

backbone of this and children will be encouraged to use correct mathematical 
language and record their results in a variety of ways. These may include 

informal marks and diagrams as well as digits.  

E.g. There are two cats in the garden 
and one more comes along. How 

many now?   

+ =3 

Three cats in the tree and one runs off. 

How many are left?  
 

3-1=2 
Mental Calculations 

 ● Counting forwards and backwards in steps of 1,2 5 and 10. 

● Recalling number bonds 
● Using double and near doubles. 

● Partitioning 
● Understanding that addition is commutative but that subtraction is not. 

● Understanding that addition and subtraction are inverse. 

Informal Strategies 

Number 
Lines or 

tracks 

Start adding and subtracting using a number line or number track. With 

subtraction you can count back to take away or count up to find the difference. 

E.g.  

 
3+2=5 

 
 
 

 

     

5+3=8 

 

7-3=4 

 
Take away 

 
 
 

 
 
Find the difference 

 
 

   

9 7 5 3 11 8 6 4 2 

  

9 7 5 3 11 8 6 4 2 

    

9 7 5 3 11 8 6 4 2 

   

9 7 5 3 11 8 6 4 2 
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Empty 

Number 
Lines 

Later switch to an empty number line to increase flexibility, speed and to allow 
demonstration of understanding. Reduce the number of jumps by increasing 

their size. Again there are two ways to approach a subtraction.  

E.g.  52+37  

   
  

 

43-8 
Counting back 

 
72-58  
Finding the difference 

 

Empty number lines are suited to problems involving three digit numbers and 

decimals. 

E.g.  447+275 

 
 
8.5+4.75 

 

386-144 

Counting back 

 

6.2-5.1 

Finding the difference 
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Partitioning 

Partition numbers into tens and ones. This is perhaps a faster strategy but is no 
more or less effective than a number line. 

E.g. 52+36

 

57-34 

 

Partitioning is suitable for larger numbers too. With subtraction you will 
sometimes have negative numbers to contend with in the final reckoning.  

473+248 

 

538-454 

 

Partitioning makes an efficient way of solving problems including decimals. 

7.6+3.5 

 

6.7-3.8 
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Multiplication Division 
Development of Early Skills 

 

 

Doubling with objects/images: Using the idea that other people may have the 

same things as you and combining. 
Sharing: with objects then images. One of the first mathematical concepts 

that a child with siblings encounters is that of sharing. 

E.g. If Florrie, Maisy and Tyler each 

have 4 pencils. How many are there 
altogether? 

4+4+4=12 

 4 x 3  =12 

Simon, Eliza and Ashley are playing 

together. There are 15 marbles, how 
many do they get 

each if they share 
fairly? 

 

 
 

 

 
 

15÷3=5 
Mental Calculations 

 ● Counting up in 2,4, 5, 8 and 10s 
● Use of doubling and halving 

● Repeated addition and subtraction 
● Rapid recall of times tables 
● Confidence in the associative and commutative properties of 

multiplication.  
● Secure understanding of place value 

● Partitioning methods 
● Understanding inverse relationship of multiplication and division 

Informal Strategies 

Number 

Lines 

Multiplication and division are effectively calculated on an empty number line 
by framing as repeated addition or subtraction. 

E.g. 8x6 
 

 20÷4 
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Number 

Lines 

Use partitioning and grouping to develop flexibility and increase efficiency of 

the approach 

E.g. 12x5 

 

54÷3 
 

               
 
 
 
 
33÷5 

 

 
Arrays and 

Chunking 

Arrays are representations that can be counted to find products or created by 
the method of chunking to solve division questions. 

E.g 3x7

 

32÷4 
 

Grids 

Partitioning the numbers in a multiplication question creates a grid that can be 

solved to give the answer. For division, a grid is created using known facts 
until the first number is made and the answer presents itself. Using a grid 

where size is proportionate is best practice and estimation can support 
successful answers. 

E.g. 43x6        Grid Method 56÷4      Reverse grid method 
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59x23 

 
264x58 

 

 

Grids 

612÷18 

 
75÷6 

 
 

Partitioning and ‘mastery’ of the grid method 

Experimentation with partitioning decisions develops children’s confidence and 
flexibility with the grid/reverse grid method. This confidence, together with 

secure knowledge of multiplication facts results in a fluency and resilience that 
enables children to tackle the most complex problems. 

E.g. 43 x 6 

 

222÷3 
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Part 2 

Guidance on the Teaching of Formal Methods 

Formal Algorithms 

Written 
Methods  

The new Key Stage 2 SATs require children that demonstrate the highest 

attainment and progress to show the ability to understand and use the 
formal algorithms. For that reason we have included them here with 

suggestions of how to ensure that they can be introduced at an appropriate 
time in an effective way. 

This time will vary greatly. For some children year 5 will be the right time 
many others will leave year 6 without needing to ‘move on’ to these 

methods. It is for teachers to determine the right time with reference to this 
policy. The nature of the formal algorithms means that each will be 

discussed separately. 
 

  

 

‘teaching formal written methods is inappropriate until children have made 

connections and developed their understanding of the number system’ 

‘…there is no case for introducing children to vertical layouts before they have 

developed a basic understanding of place value.’  

‘Early introduction of vertical layout can be positively harmful.’ 

Derek Haylock and Anne Cockburn (1989), Understanding Early Years Mathematics, 

 

Taking the rationale of the main policy and this theory into consideration then 
the teaching of formal methods across the cluster should only be taught when:   
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 • The child has shown a sound understanding of place value and the number 
system.  

 
 • The child has shown a secure and conceptual understanding of informal 

methods of calculation. 
  

• The child has a secure understanding of their times tables up to 10x10. 
 

• The methods are taught as a progression from informal methods, not as the 
default method.  

 
• If a child demonstrates misconceptions in the use of formal algorithms, then 

revert back to the progression of informal methods within the calculations 
policy to ensure that they are confident in calculation. 
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Addition 

The most important foundation to a sound understanding of a formal algorithm in 

addition is centred around place value. If a child does not have a full understanding of 

place value then they are not ready for this stage. To fully scaffold this understanding 

planning should incorporate the use of concrete representations including; Numicon, 

Base 10/Dienes Blocks or money (1ps, 10ps and £1s).   

 

     

 

   

 

 

 

 

                                           In the second stage of 

addition the understanding from Stage 1 is built on. The 

partitioning based calculation moves into a ‘digit based’ 

one. It is very important that the value of the digits is 

not lost, which is why the full calculation in brackets is 

vital for the full understanding of the method.  

The next developmental step is to do the same process, 

but without the calculations in the brackets. If the 

children make conceptual errors, then they should be 

taken back to stage 1. The next step is to remove the 
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bracketed annotations as the calculation becomes more abstract.  

    

 

 

 
 

 

Subtraction 
Subtraction is the number operation in which children make a lot of misconceptions and 

errors in their calculations. Decomposition as a method can be taught for understanding, 

however it is often taught as a set of procedures to reach an answer and needs to be 

taught with full conceptual understanding through the use of resources. The key point of 

confusion comes when children are required to ‘borrow 10’ from the column to the left. 

This needs to be explained by following the concrete pictorial-abstract model to help the 

children develop conceptual understanding. 

For calculating 448 – 267 =                           

 

 

 

 

The understanding required for full decomposition can be 

developed by representing the ‘borrowing’ of 100 from the 400 with ‘Base 10’ resources. 

Adding the 100 to the 40 to make 140, means that you can now subtract 60 from 140 

to equal 80. This process means that you don’t end up with a negative number at the 

bottom and that the jump to decomposition is smaller. This is due to retaining the 

understanding that when you ‘borrow’ you are ‘borrowing’ 10 or 100, not 1. This is 

consolidated by crossing out the 40, and writing 140 above it, rather than just tagging 

on a 1. 

In the example for stage 2, we have ‘borrowed’ the 100 from the hundreds column and 

added it to the tens column. Using ‘Base 10’ resources, you can highlight that the 

revised calculation shows the calculations: 8-7, 14 (tens) – 6 (tens), 3 (hundreds) – 2 

(hundreds). For understanding, the part to highlight is the 14 tens – 6 tens, as this is 

where the misconception can be. 
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Multiplication 
When choosing the methods for calculating with multiplication, it is important to 

consider how the method helps you to understand the distributivity and commutativity 

of multiplication and whether the chosen method aids the calculation itself. This is the 

reason for placing an emphasis on the methods shown in the main body of the 

calculations policy. When using the formal algorithms for multiplication, identifying the 

distributivity and commutativity is not always possible. For this reason, it is important 

that the children understand the place value of the digits, what they are calculating and 

why at each stage of the algorithm.  

These are the methods that the children will need to know for the Key Stage 2 

assessments. 
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Division 
As with multiplication, when choosing calculation methods for division, there are certain 

considerations to take into account. Does the method show that division is not 

commutative? Does it highlight that you can swap the divisor and the quotient, but you 

cannot swap the divisor and the dividend? Does the method aid calculation? Using 

arrays and the number line do highlight these issues, however with the bus stop 

method, it can be less clear. Children should know how the bus stop methods for short 

and long division work, but are not expected to use them as their default method of 

calculation. To promote understanding of division and the calculation that is being 

performed, children should be encouraged to use the number line when dividing.  

These methods should be learned so that children can answer questions in the Key 

Stage 2 assessments. 
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Long division is a method for dividing a 2 or 3 digit number by a number of at least 2 
digits. This can be easier to work with when dividing by larger numbers. If dividing by a 

number outside of their known facts, pupils should start by recording multiples of that 
number to scaffold.  

 

 

Glossary 

 
 

Add +   Add, plus, and, altogether, total, + sum  more,  

increase 

Algebra A symbol representing a number 

Array Refers to a visual image of a multiplication; arranged 
in rows and columns, for instance 2x4 would look like 

this:  
It can also be used to solve division by grouping, for 
example 8 can be divided into 4 groups of 2. 

Associative In addition and multiplication, no matter how the 
numbers are grouped the answer will always be the 

same. 

Bridge Bridging to the nearest 5 or 10 (when using a number 

line or mentally, knowing how much more or less is 
needed to get to the next multiple of 5 or 10 e.g. if 

you are on 34 you need a jump of 6 to get to 40.) 

Commutative Refers to addition and multiplication and that the 

numbers can be added or multiplied in any order; the 
answer will still be the same. 

E.G. 2 x 3 = 6 and 3 x 2 = 6 

Comma When dealing with large numbers please avoid using a 

comma to partition the digits as this is the notation for 
a decimal point in Europe.  

Digits Term used to describe the numbers within a number. 

Dividend Refers to the number in a division problem that 

is being divided e.g. for 32 ÷ 8 = 4, 32 is the dividend. 
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Divisor The divisor is the number you divide by e.g. in 6÷3 the 
divisor is 3. 

Equals The same value as, equivalent, balance 

Generalise Look for a general pattern that will help to solve a 

related problem 

Grid A way to organise a multiplication or division 

calculation where the number being divided is 
partitioned. The partial products are shown in the grid. 

See diagram in multiplication and division sections. 

Grouping/Group  This term is used in division and relates to times table. 

For instance for 15÷3 the 15 is divided into groups of 3 
(so the 3 times table is used to solve the problem and 

you can get 5 groups of 3 from 15). 

Jottings Jottings are essentially notes/pictures/number 

sentences or number lines. Any form of written 
workings made to help solve a mathematical problem. 

Inverse Opposite or reverse operations, e.g. 16 – 7 = 9 so 9 + 
7 = 16 

Multiple A multiple is a number that is part of a particular 
times table e.g. multiples of 10 are any number ending 
in a zero: 10, 20, 30, 40 etc. 

Multiply x So many groups of, lots of, and sets of. Times, find the 
product of. 

Non Canonical 
Partitioning 

Splitting numbers not into multiples of powers of 10. 
For example 28 could be partitioned into 15 + 13.  

Number bonds The numbers that when added make multiples of ten, 
one hundred, one thousand etc. For instance 7+3=10, 

therefore 17+3=20, so 27+3=30 etc and 70+30=100. 

Number line A written method for solving additions, subtractions, 

multiplications and divisions, which involves counting 
along the numbers or using jumps of various sizes to 

solve a problem. 
 

Number Sentence Using mathematical symbols to explain a 
calculation e.g. 3 + 2 = 5. 

Pedagogy Teaching method used e.g. asking questions, 
encouraging to look for patterns etc. 

One to One 
correspondence 

refers to counting objects accurately by 
saying one number per object. 

Partition Breaking a larger number up into easier parts to work 
with. The most common way would be into Hundreds, 
Tens and Units. E.g. 234 partitioned is 200 and 30 and 

4. 
 

Place holder Term used to describe a zero in a number, for 
instance in 302 the zero holds the place of the Tens 

and shows the number has no tens. 

Place Value Understanding for instance; Hundreds, Tens and ones 

– Knowing ten ones (units) makes one ten, knowing 
ten tens is one hundred. 

There are three main types of place value and it is 
essential that all three are understood.  
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Positional: the knowledge of where an number is 
placed.  

Additive: the knowledge of how the numbers add 
together eg; 156 = 100+50+6 

Multiplicative: the knowledge of how many times a 
number is multiplied to make each value eg; 156 = 

1x100   5x10    1x6 

Quotient A quotient is the whole number of times you can divide 

one number by a number. 

Remainder If you can’t divide a number exactly you have an 

amount left over – this is called the remainder. 

Repeated addition Repeated addition is the process of grouping. Where a 

number is repeatedly added from 0 to the target 
number e.g. repeatedly adding 5. For larger numbers, 

multiples of e.g. 5 can be repeatedly added.  

Repeated 

Subtraction 

Repeated subtraction is the process of grouping. Where 

a number is repeatedly subtracted from the total e.g. 
repeatedly subtracting 5 from 35 (7 times). For larger 

numbers, multiples of e.g. 5 can be repeatedly 
subtracted. 

Sharing Where a set of objects or a number is shared equally 

into a given number of sets. E.g. 28 sweets are shared 
into 7 equal piles 

Subtract Minus, take away, find the difference, count how many 
left, find that many fewer than before.  
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Appendices 
 

Bar Method – Problem Solving Approaches 

  

The Bar method is a representation of a word problem. It shows the structure of the problem 

making it easier to see which parts of the problem are known and which are unknown. It is not a 

calculation tool.  Once the problem is visualised then the appropriate number operations can be 

selected to solve it. This  also follows the Concrete – Pictorial – Abstract (CPA) model of 

conceptual understanding. 

 

Part-whole model for addition and subtraction. 

 

There are 5 apples and 6 oranges. How many pieces of fruit altogether? 

 

Concrete 
 

? 

 

  

                   
                 5 

                      
                             6 

 

Pictoral 

 

? 

 

            
           5 

 
6 

 

Abstract 
 

Total fruit = ? 

Apples = 5 Oranges = 6 

 

 

The bar method can also be used to help solve problems relating to multiplication, division, 

fractions, ratio and proportion. Through representing each part with bars, children can find the 

parts unknown and solve the problem. 
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In each case, children should start with the concrete model before moving onto a pictorial 

representation and then finally by using an abstract representation in the form of a bar, or bars.  
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Algebra 
 

Students should only progress onto algebra when they have a secure knowledge of calculations 

and what they achieve.  We have found that by telling students that they are problem solving, 

before using the word algebra we get much better results.  

Students should appreciate that algebra allows us to calculate the general case and develop rules 

without the constraints of a specific value. This allows for a natural transition into proof later on.  

Please be careful with the use of language. Students need to appreciate that the letter/picture 

represents a numerical value every time.  

As with all mathematical operations, start with concrete examples.  

E.g. I have two numicon blocks; they add to 14, ask some questions to find out what they are… 

At the start, students should be encouraged to notice patterns and describe them using 

mathematical vocabulary before substituting the unknown/variable for a letter.  

E. g. a + b  = 14 

Students are able to work methodically to calculate the possible values of a and b and develop a 

rule.  

Finding unknowns: One operation (addition and subtraction)  
Starting with pictures:  

e.g.  + 5 = 11 

Solve through a process of trial and improvement 

Then progress onto the concept of inverses (the bar method approach suits these questions.)  

Finding unknowns: One operation (multiplication and division)  

Start with collecting like terms for multiplication.  

e.g. + + +  = 4  

Then progress on to questions such as  5  = 25 

When students are fluent answering these types of questions, then they are ready to progress to 

the unknowns/variables  being represented as a letter. 
 

Algebra Sentences 
  

It is helpful for students to appreciate that algebraic questions don’t always require a numerical 

answer; expressions just describe what is going on.  
 

e.g. My Nan has n radioactive tomatoes. I eat 7, how many does she have now? 

n-7 
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Calculator methods 
 
In KS3 we will teach pupils how to: 

● select from the display the number of figures appropriate to the context of the calculation; 

● enter numbers and interpret the display when the numbers represent money, metric 
measurements, units of time or fractions; 

● use facilities such as the memory, brackets, the percentage key etc.; 
● identify the order in which to use the keys for calculations involving more than one step. 

● Teach them to write down the operations completed and steps required as working.  

 
When pupils do use a calculator they should be able to draw on well-established skills of rounding 

numbers and calculating mentally to gain a sense of the approximate size of the answer, and 

have strategies to check and repeat the calculation if they are not sure it is right. 
 

By the end of KS3, pupils should have the knowledge and skills to use a calculator to work out 
complex expressions such as 

 

   (38.65 x 91.8)/(1.05 x (6.42 – 7.6))  
 

They should also recognise that the approximate answer is 3600 ÷ 30 or 120, and use this to 
check their calculation. 

 

Useful Websites  

National Centre for Excellence in the Teaching of Mathematics www.ncetm.org.uk  

 
NRICH - enriching mathematics http://nrich.maths.org  

 
National Numeracy http://www.nationalnumeracy.org.uk 

  
National Strategy Archive – Interactive Teaching Programs  

http://webarchive.nationalarchives.gov.uk/20110809101133/http:/www.nsonline.org.uk
/search/primary/results/nav:49909  

 
BBC Bitesize http://www.bbc.co.uk/bitesize 

  
Woodlands Junior School  

http://www.woodlands-junior.kent.sch.uk 
  
Primary Resources  

http://www.primaryresources.co.uk/ 
  

National Stem Centre http://www.nationalstemcentre.org.uk/elibrary  
 

Maths is Fun http://www.mathsisfun.com  
 

Times Educational Supplement http://www.tes.co.uk/teaching-resources  
 

Mathematics in Education and Industry (MEI)  
http://www.mei.org.uk/  

 
Maths Zone  

http://mathszone.co.uk/ 

The mathematics Shed   

http://www.mathematicshed.com/maths-challenge-shed.html 
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