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Introduction

This guidance document outlines the school 6s ag
addition, subtraction, multiplication and division, beginning in Year 1 and progressing to Year 6.

Children should work through the progression in order that they can use, understand and explain a
compact standard method for each operation by the end of Year 6. This guidance document also
includes examples and diagrams, showing how we expect calculations to be taught, as consistency

in layout and presentation is important to support learning. Use of the progression and the

teaching of strategies which are appropriate foreachchii dds age and ability w
monitored through planning scrutiny, work sampling and pupil interviews.

The importance of mental maths

While this document focuses on strategies for written calculations in maths, it is important to
remember that mental strategies and known facts form the basis of all calculations. It is vital that
children know their number bonds to 10, 20 and 100 as well as the times tables.

Concrete, Pictorial and Abstract

Throughout the document, models of calculations are shown through concrete, pictorial and
abstract models. This is how we teach concepts in school and expect the children to be fluent in
their understanding of each part of the learning process.

Concrete
The children use concrete resources such as denies, courtrs and tens frames in class. They are
encourages to use these to help them understand the processes in written calculations.

Pictorials
The children should be able to record their working with concrete resources as pictorials. These
can be lines, dots or small pictures.

Abstract
Abstract is the recording of numerals and words in formal written calculations.



Key Stage 1- Year 1 and Year 2
Addition and subtraction

Children begin learning addition and subtraction through the development of mental strategies,
the use of Obenchmark number sdé and (@wuallyiniygaed of p
move on to learn formal written methods for addition and subtraction.

Regrouping

This is where children are encouraged to see nu
recognise that ten ones is the same as one ten. Most commonly, children will experience using

tens frames and a 6part wholpgemodel d to visual:|
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| made 14 into 10 and 4 more.
There is 1 ten and 4 ones in the
number 14.
Here is the ten and here are the 4
maore.

Addition - Think 5
When children are first adding, they are encouraged to use the number five as a benchmark. Add
until they get to 5 and then add the remainder. For example:
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I know that four
and one more is
five.
| can see that
three can be split
into one and two.
Five and two

\\ maore I1s seven. _/) i

| know that three and
two more is five.
| can see that four
can be split into two
and two.
Five and two more is
equal to seven.




Addition - Think 10

Children then progress to working with numbers to 20. They would then use their number bonds
to 10 to help them use 10 as a benchmark number. For example:

8+6
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| | know that six and four
more is ten. Four and

four make ten. So 6 + 8
can become 6 + 4 + 4.

| know that eight and two
more is ten. Four and
two make six. So8+ 6
can become 8 + 2 + 4.

Subtraction with o6Think

100

When first subtracting, children work with numbers that do not go thr ough the barrier of 10. They
would use a cherry model and a tens frame to help them to record the calculation and regroup the

numbers. For example:17-3=
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" | know that 17 can be regrouped )
into 10 and 7.
| can take 3 from either 10 or 7.

Children will then move
tend which means going

on to
t hrough

mor e
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Nine can be regrouped | gSeventeen can be
into 7 and 2.

regrouped into 10 and 7.
| can take 7 from 17 to Then | can use my
leave 10 and then | can number bonds to take 9
use my number bonds

from 10. I'm left with 1.
to take away 2 more. ~ Then | add one to seven.

Expanded written method with no regrouping

The first formal written method the children are taught requires them to draw on their
understanding of place value from Year 1 to partition the numbers into tens and ones. The
addition of the ones would not need to be regrouped as it does not bridge throu gh 10.

Concrete Pictorial Abstract - Written symbolic
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Expanded written method with regrouping of ones

Children are then to work with numbers that bridge through 10. They would then regroup the

ones to tens and ones and adjust their answer.
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73-46 =27

Concrete Pictorial Abstract - Written symbolic
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Multiplication and Division

Skip counting - 2s, 5s and 10s

Childrends first experience of multiplication
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30
100

They wil |l be encouraged to 6skip countd when
pictograms and tallys.

Skip counting

Children are initially taught multiplication as repeated addition, building on skip countin g in 2s, 5s
and 10s. They work with a range of different numbers. They are encouraged to use pictorials to
help them to visualise this. For example:
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3+3+3+3=12

| can see 4 groups with 3 cars in -
each group. There are 12 cars
altogether.

In division, this would be taught as repeated subtraction. For example:
12-3=9

9-3=6

6-3=3

3-3=0

There are four groups of 3.

Doubles
Children are next encouraged to spot doubles when looking at groups and draw on their

knowledge of addition pairs. For example:
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| | can also see two groups of six.
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They then would use this to recognise 06doubl e d

4 x 5is double 2 x 5.
| can show it as an array and
as a linear model.

Arrays
Children are then introduced to presenting multiplication in arrays. For example:
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Children are encouraged to talk about the number of groups and how many in each group. They
can then move in to the abstract and record the correlating calculations. For example:

Number in each group

3
Number 6 % 4x3=12
of g @ 3x4=12
roups : 12+3=4
. 4 & 12+4=3 )
& 5o :




Key Stage 2- Year 3, year 4, Year 5 and Year 6

Addition and Subtraction

Formal written addition and subtraction with no regrouping (up to three -digit numbers)

In Year 3, children are taught to add and subtract using the formal written method with no
regrouping initially. This means that when you add together the o nes- the answer is less than 10;
when you add together the tens - you have less than 10 tens etc. For example:

Concrete Pictorial Abstract - Written symbolic
Hundreds Tens Ones Hundreds Tens Ones 1 4 2
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Concrete Pictorial Abstract - Written symbolic
Hundreds Tens Ones Hundreds| Tens Ones 3 4 5
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345 — 124 = 221

Formal written addition with regrouping tens and ones (up to three

When children can use the formal method confidently, they will be introduced to the concept of
regrouping the tens and ones in addition. For example:

-digit numbers)

Concrete Pictorial Abstract - Written symbolic
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Formal written subtraction with exchanging
When subtracting the children are taught to exchange 1 ten for 10 ones only. For example:

Concrete Pictorial Abstract - Written symbolic
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Next, the children focus on exchanging 1 hundred for 10 tens only. For example:
Concrete Pictorial Abstract - Written symbolic
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323 - 141 =182

Finally, they practice exchanging both hundreds and tens. For example:

Concrete Pictorial Abstract - Written symbolic
I Hundreds Tens Ones
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Children will continue to practice the formal method for written addition and subtracting
throughout their time in Key Stage 2. They will practice the method in a variety of contexts,
including with decimal numbers, measure and money.




Multiplicatio n

In Key Stage 2, the children are taught the formal written methods of short and long division. This
is practiced in a range of different contexts.

Introducing short multiplication with no regrouping
Children have their first experience of formal written methods for multiplication in Year 3. They are
taught to multiply two -digit numbers by one -digit numbers. This is called short division. To
support them in fully understanding the concept of multiplica tion they will use concrete resources
initially to support them. During this initial experience, they will work with numbers that require no

regrouping. For example:

Concrete Pictorial - Jottings Abstract - Written symbolic
Tens Ones 12
SHO
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X3 = @ 3 6
12x3 =36

Short multiplication with regrouping of ones into tens only
They will then progress to beginning to regroup 10 ones for 1 ten. For example:

Concrete

Tens Ones
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Pictorial - Jottings
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Abstract - Written symbolic
2 4

X 3
7 2

24x3=72

Short multiplication with regrouping of tens and ones
Once secure, the children will begin regrouping both 10 tens for 1 hundred and 10 ones for 1 ten.
This will be the first time they have a product which is 100 or above. The children will remain

multiplying two -digit numbers by one -digit numbers. For example:




