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The National Curriculum 2014 has 3 central aims:

Become fluent in the fundamentals of mathematics, including 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. In order to achieve this we need to provide opportunities
for children to investigate numbers by counting, cardinality (how many there are in the group), comparison and composition. They need to practice decomposing
(breaking numbers into parts) and recomposing numbers, recalling number bonds and multiplication tables to improve mathematical fluency.

Reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and developing an argument, justification or proof using
mathematical language. The conversations we have and the questions we ask are key to developing reasoning skills. We can ask children to describe, explain,
convince others, justify and prove to promote their reasoning skills. Adults can support children to develop reasoning by modelling, using mathematical language
(also displayed in classrooms) and group work.

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. Activities should be provided where children can solve number problems, practical
problems and missing number problems. Problem solving is not just about solving the problem; it is about how they solved the problem. What strategies and
mathematical concepts did they use? All pupils should have the opportunity to apply their mathematics to solve problems. The use of mathematical language,
modelling and the bar model can all help support children to develop their problem solving skills. Higher attaining children need to solve problems that require
more demanding reasoning and problem solving skills rather than harder numbers. We must ensure that children have the opportunity to conjecture when
problem solving. Problem solving is more than learning and following a procedure.

Concrete, pictorial and Abstract (CPA) approach

The Concrete Pictorial Abstract (CPA) approach is highly effective in the teaching of Maths to develop conceptual understanding. This approach will vary between year
groups and the individual abilities of children within each class.

Objects, pictures, words, numbers and symbols are everywhere. The mastery approach incorporates all of these to help children explore and demonstrate mathematical
ideas, enrich their learning experience and deepen understanding. Together, these elements help cement knowledge so pupils truly understand what they’ve learnt.

All pupils, when introduced to a key new concept, should have the opportunity to build competency in this topic by taking this approach. Pupils are encouraged to
physically represent mathematical concepts. Objects and pictures are used to demonstrate and visualise abstract ideas, alongside numbers and symbols.




Concrete — The doing stage

There is a clear focus on the use of manipulatives and visual images to support understanding in every year group. Each new concept or calculation strategy will be
introduced using appropriate manipulatives, giving the children a clear picture of the theoretical mathematics they are learning. It is important that children have access
to a wide range of manipulatives in every year group and, consequently, we encourage children to be independent in their use of manipulatives throughout the school and
access resources as they see fit. This is the foundation for conceptual understanding. These resources will vary depending on year group and individual needs.

Concrete resources that may be found in classrooms will include:
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Pictorial — The seeing stage
A child has sufficiently understood the hands-on experiences performed and can now relate them to representations, such as a diagram or a picture of the problem.

Abstract- The symbolic stage
A child is now capable of representing problems by using mathematical notation, for example 10 +2 =5




Foundation
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Children are encouraged to gain a sense of the number system through the use of
counting concrete objects.
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They combine objects in practical ways and count all.

They understand addition as counting on and will count on in ones and twos using objects,
cubes, bead string and number line.

Children are encouraged to gain a sense of the number system through the use of counting
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They understand subtraction as counting out.

concrete objects.
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They begin to count back in ones and twos using objects, cubes, bead string and number line.
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(Y YY) They use concrete and pictorial representation to
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record their calculations.

They begin to use + and =
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They are encouraged to develop a mental picture of the number system in their heads to
use for calculations.

Higher attaining children may be able to represent their calculations using symbols and
numbers within a written calculation.

They use concrete and pictorial representation to record their calculations.

They begin to use - and = ’*. =
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They are encouraged to develop a mental picture of the number system in their heads to use for
calculations.

Higher attaining children may be able to represent their calculations using symbols and
numbers within a written calculation.

Children use concrete objects to make and count equal groups of objects.

They will count on in twos using a bead string and number line.

Children use concrete objects to count and share equally into 2 groups.

6 cakes shared between 2 people each person gets 3 cakes. 6 +2=3




They understand doubling as repeated addition.
2+2=4

They use concrete and pictorial representation to record their calculations.

Higher attaining children may be able
to represent their calculations using oo §
symbols and numbers within a written e
calculation.

They count a set of objects and halve them by making two equal groups.
They understand sharing and halving as dividing by 2.
They will begin to use objects to make groups of 2 from a given amount.

They use concrete and pictorial representation to record their calculations.
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Higher attaining children may be able to represent their calculations using symbols and numbers
within a written calculation.




ADDITION - KS1 (Years 1&2)

Year 1 Year 2
-Read, write and interpret mathematical statements involving addition (+) and (=) signs. -Solve addition problems using concrete objects and pictorial representations, including:
-Represent and use number bonds within 20 o a two-digit number and ones

-Add and one-digit and two-digit numbers to 20, including zero
-Solve one-step problems that involve addition using concrete objects and pictorial
representations, and missing number problems suchas 4+ o =7

a two-digit number and tens

two two-digit numbers

adding three one-digit numbers

-Recall and use addition facts to 20 fluently, and derive and use related facts up to 100

Resources -Show that addition of two numbers can be done in any order (commutative)
Songs and rhymes -Use the inverse relationship between addition and subtraction to check calculations and
Working with apparatus such as bead strings to 20, cubes, dienes, Numicon: solve missing number problems.

Use + and = signs and associated vocabulary.
Adding more than 2 numbers
Putting the larger number first 13+3=

Resources
Counting in 10s from any number

. . Rapid recall of all number bonds for all numbers to 20.
13 in your head or on fingers

. . Use of numicon, dienes, bar model, part whole model to demonstrate.
Counting in 10s from multiples of 10

Number bonds of all numbers to 20

Vocabulary
Exchange — | can exchange 10 ones for 1 ten etc

Use part whole model, numicon, cubes and bead strings to
add two numbers together as a group or in a bar.

Use jottings to represent numbers. Children will record their calculation
using a pictorial method along with a 1
/ 3 calculation using numbers and

5 part symbols.
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Grouping objects to add
Children will use dienes cubes to add larger numbers where
regrouping is not required.

They will also use a bead string to add larger numbers by
counting in tens and ones
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Number line

Start at the larger number on the number line and count on in
ones or in one jump to find the answer. Children will show
their representations from the concrete method using
pictures.
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W+ 12 =2
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Numbers will get progressively larger throughout the
keystage. Children will be able to add tens and ones using an
empty number line.

Children will record their
calculation using a pictorial

27 +10=37

method along with a calculation

using numbers and symbols.

Children will begin to add
multiples of tens.

27+20=47

27+0=57

Partitioning

exchange and count.
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Children will also use bead strings to add numbers together

using groups of tens and ones to ﬁ
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count on.
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Children will add larger numbers where they will need to join,

58 +27=85

Number line
Use an empty number line to count in tens and then ones.
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Partitioning

Children will begin to use
the partitioning method.
Tens and ones will be
added to form partial
sums and then these
partial sums will be
added together to find
the total.

Expanded column when
a good understanding of

20 +

25+4
\'40+
20 +40 =60
5+7 =12
60+12=72

/

exchanging is demonstrated then formal method.
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30 (20+10)
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ADDITION - Lower KS2 (Years 3 & 4)

Year 3
-Add a range of numbers mentally, including:
a three-digit number and ones
a three-digit number and tens
a three-digit number and hundreds
-Add numbers with up to three digits, using formal written methods of columnar addition
-Estimate the answer to a calculation and use inverse operations to check answers
-Solve problems, including missing number problems, using number facts, place value, and
more complex addition.
-Add fractions with the same denominator within one whole (for example, °/, +*/; = °/,)

Resources

Dienes

Place value counters
Empty number lines
Part whole model
Bar model

Vocabulary
Exchange- | can exchange 11 ones for 1 ten and 1 one

Year 4
-Add numbers with up to 4 digits using the formal written methods of columnar addition where
appropriate
-Estimate and use inverse operations to check answers to a calculation
-Solve addition and subtraction two-step problems in contexts, deciding which operations and
methods to use and why.
-Add fractions with the same denominator
-Solve simple measure and money problems involving fractions and decimals to two decimal
places

Resources

Dienes

Place value counters
Empty number lines
Part whole model
Bar model

Vocabulary
Exchange- | can exchange 11 hundreds for 1 thousand and 1 hundred

Concrete

Pictorial

Abstract

Use dienes cubes to consolidate learning from KS1. Ensure
children are confident at using these to join, exchange and
count. This will support them moving onto the next stage of

f column addition.
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Number line
Consolidate their learning from KS1 by using an empty
number line to count larger numbers.

+90 +6

Partitioning

Children will consolidate using the partitioning method. The layout

will begin to form a written method to support further progress
onto the column method. Hundreds, Tens and ones will be added
to form partial sums and then these partial sums will be added
together to find the total.

200 . 60 -
+ 100 . 10 . 9
300 + 0+ 12
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Introduce children to place value counters and dienes Children can draw a representation of | I | | Expanded column method - Formal method

cubes. Use the column method layout to support their the grid to further support their e® : : Children to use the Expanded Column Method. Start by
learning onto the abstract method. understanding. Children show the ® partitioning the numbers before the formal column to show the
A R exchange of 10 ones for 1 ten by | ] | | exchange. Once confident, they can move onto the column
Hondreds | 3&n2 Ui placing the ten under the tens column. pu Y ] method in stage 3.
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Children will add larger numbers where they will need to Children can draw a oo % °® ' PP Column method - Formal
exchange place value counters or dienes cubes. representation of the grid S0 e ® ® | method L L ?. 3
using larger numbers. Children | ] s | | Column Method for
show the exchange of onesfor s ®@ @@ e ®e addition to be used.
k=l
tens, tens for hundreds and *® e .:. = 3 ? 6 2
hundreds for thousands by = 8 2 L, 0
writing under the correct 7 1 5 1

column. l.e 11 hundreds-
exchange for 1 thousand and 1
hundred shown in the written
method. Extend to decimals, assigning values to Numicon and bar
models to support if needed.




ADDITION - Upper KS2 (Years 5 & 6)

Year 5
-Add whole numbers with more than 4 digits, including using formal written methods
(columnar addition)
-Add numbers mentally with increasingly large numbers (eg. 8 462 + 2300 = 10 762).
-Use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy
-Solve addition and subtraction multi-step problems in contexts, including to 3 decimal
places, deciding which operations and methods to use and why.
-Add and subtract fractions with the same denominator and denominators that are
multiples of the same number

Resources
Place value counters
Bar models

Year 6
-Add whole numbers with more than 4 digits, including using formal written methods (columnar
addition)
-Perform mental calculations, including with mixed operations and large numbers
-Solve addition and subtraction multi-step problems in contexts, deciding which operations and
methods to use and why
-Add and subtract fractions with different denominators and mixed numbers, using the concept
of equivalent fractions

Resources
Place value counters
Bar models

Introduce decimal place value Children will draw their representations showing where they have Column method
counters and model exchanging for | exchanged. Children will continue to develop their understanding of column method
addition. = addition. Calculations will become larger and include decimal places.
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Please note: Concrete apparatus
and pictorial representations
should still be used to support
children who may be struggling
with abstract concepts. Concrete
apparatus should be readily
available for lower achieving
children and these with SEND.

Children will begin to use the bar model when problem solving.
Jottings and calculations should be recorded to show their processes.

Column method

Children to further develop their confidence
using the column method. Larger numbers,
decimal places and inserting zero for place
holders when decimals are different.

Add and subtract fractions with different
denominators and mixed numbers, using the
concept of equivalent fractions
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SUBTRACTION - KS1 (Years 1&2)

Year 1

-Read, write and interpret mathematical statements involving addition (-) and (=) signs.

-Represent and use number bonds and related subtraction facts within 20
-Subtract one-digit and two-digit numbers to 20, including zero

-Solve one-step problems that involve subtraction using concrete objects and pictorial

representations, and missing number problems suchas 8 -o=5

Resources
Songs and rhymes

Working with apparatus

Bead strings to 20.
Cubes, dienes, bar model.

Part whole models

Subtraction with Numicon.
Physical and practical work on structured number lines eg jumping backwards

Year 2
-Solve subtraction problems using concrete objects and pictorial representations, including:
e atwo-digit number and ones
e atwo-digit number and tens
e two two-digit numbers
-Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100
-Show that subtraction of one number from another cannot be done in any order.
-Use the inverse relationship between addition and subtraction to check calculations and
solve missing number problems.
Resources
Number lines and empty number lines
Dienes
Numicon
Part whole models
Place value counters

Number stories, 15 people on a bus 3 get off, how many are left on? Vocabulary
Putting a number in your head and counting back with fingers to help. Counting back
Take away
Subtract
Vocabulary ubtrac
Counting back Tens and ones
Find the difference
Take away
subtract
Concrete Pictorial Abstract
Taking objects away Use jottings to represent numbers. Children will learn to Children will record their calculation using a pictorial method along
Use part whole model, cubes and bead strings to subtract cross out drawn objects to show what has been taken with a calculation using numbers and
. two numbers together by moving objects away from the away. symbols.
group. R
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Children will use dienes cubes to
subtract larger numbers where
exchanging is not required.
Children will lay out the first
number using the dienes cubes
and then move the second

b

Number line

Children will begin to draw their own number lines. Start at
the larger number on the number line and count back in
ones or in one jump to find the answer.

4 4 4
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Children will record their calculation using a pictorial method along
with a calculation using numbers and symbols.

25-12=13

Children will begin to subtract multiples of tens.

S [ number away to show the
t | subtraction. - 25-10
a 25-10=15
g | They will also use a bead string to add larger numbers by
e | counting in tens and ones.
Numbers will get progressively larger throughout the
2 o H00000006 il keystage. Children will be able to
subtract tens and ones using an
2 empty number line. 0 |
¥ N 0
= 28 30 3y Children will show their
representations from the concrete
method using pictures. 43—21=122
Children will begin to use place value counters and dienes Empty number line -Use an empty number line to count Partitioning method
cubes to show how to exchange between units of number. back in tens and then ones. Children will begin to use the partitioning method. Tens and ones
They will be able to change 1 ten and exchange it for 10 : D444 40 0 10 10 will be subtracted to form partial sums and then these partial sums
ones. ) p will be added together to find the total.
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g r', When confident: e 37 Move on to when understanding of exchanging is secure.
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SUBTRACTION - Lower KS2 (Years 3 & 4)

Year 3
-Subtract a range of numbers mentally, including:
e athree-digit number and ones
three-digit number and tens
e athree-digit number and hundreds

-Subtract numbers with up to three digits, using formal written methods of columnar

subtraction

-Estimate the answer to a calculation and use inverse operations to check answers
-Solve problems, including missing number problems, using number facts, place value, and

more complex addition.

-Subtract fractions with the same denominator within one whole (for example, 5/7 - 1/7 =

‘1)

Resources

Place value counters
Dienes

Empty number lines

Vocabulary
Exchange 1 hundred for 10 tens to subtract

where appropriate

methods to use and why.

places

Resources

Place value counters
Dienes

Empty number lines

Vocabulary

Year 4

-Subtract fractions with the same denominator
-Solve simple measure and money problems involving fractions and decimals to two decimal

Exchange 1 hundred for 10 tens to subtract

-Subtract numbers with up to 4 digits using the formal written methods of columnar subtraction

-Estimate and use inverse operations to check answers to a calculation
-Solve addition and subtraction two-step problems in contexts, deciding which operations and

Children will also S SSSRERRRE]

be able to draw f=SsSs==ccag
. R =====cccamp

representations of

Concrete Pictorial Abstract
Children consolidate and use Consolidate  Develop the use of empty number line with
place value counters and x their learning calculations that bridge 100: 90 8 . i
dienes cubes to show how to > from KS1 by 4 I 20 il’i"T — 1'_|, = LD
exchange between units of e using an o - 30 5
i - ’/’_.R\\ d \\\-\ -
s [ number. They will be able to empty NS W\ £ WY i 40+
t | change 1 ten and exchange it for 10 ones. number line 189 100 106 216 60 3 == 1_':' + &
o to calculate . . ) 20+ 3
g They will be able to begin to lay this out like the column larger Count on fo find small differences: - —
e | method and removing counters or cubes away to represent | numbers. 2 _,__ _:39 1
taking away. 7aNY T 2 DTN
m T - 5 1_9 ' o ' T o Children to further secure their knowledge using the partitioning
1 i l = ~—r |:|:|:|:|:|:|:|:|:|:|| L ki method but will lay their work out using the column method
47—32 ORREWO V00000 OO | EEE approach. Tens and ones will be subtracted to form partial sums
N NN NANN [Faannannns]

and then these partial sums will be added together to find the

total.




dienes cubes and place value counters by crossing out the
number being taken away.
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Children begin to set out HTO — HTO using dienes cubes and
place value counters (that cross the tens boundary) in
columns and record as column subtraction with
decomposition (breaking numbers into parts). Children are
taught how to exchange units of numbers rather than
“borrowing” from the next column. Children will be taught
to exchange 1 hundred for 10 tens to make 13 tens, then 13
tens-7 tens- 6 tens. As shown below.

13
LI

Subtract the units

- ||H —*5

Exchange 1 square
of 100 for 10
sticks of 10.

Subtract the tens

L36-73=162

6 1 e [0 ] |O | O
106 [000 [eees 00 |00
EHE EE =
0 [00 |00

Q 0 |
|

Children may draw dienes cubes or place value counters
and cross off showing their understanding of taking away.
They will need to represent any exchanging that takes
place.

_ Tens \Qﬂeb
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o %0 . QA
[ 200 30,2
-100 10 4 b
e (o 2%/ 100 10 8.

Partitioning method - with exchanging
Children will use the partitioning method to show exchanging.

50 13

Once confident, children can start to use the column method. By
this stage children should have a secure understanding of
exchanging and the values of each digit.
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i
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Children continue to develop their confidence in using Children draw representations from concrete activities Column Method 5 13 1

dienes cubes and place value counters to show using dienes cubes and place value counters. Children continue to use column

decomposition (breaking numbers into parts) using the method to subtract larger numbers. B s 6 /

column method. 2 8
S ® \.\ :. ® o0 - 2 6 8 L
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SUBTRACTION - Upper KS2 (Years 5 & 6)
Year 5 Year 6

-Subtract whole numbers with more than 4 digits, including using formal written methods | -Subtract whole numbers with more than 4 digits, including using formal written methods
(columnar subtraction) (columnar subtraction)
-Subtract numbers mentally with increasingly large numbers (eg. 10 462 - 2300 = 8 162). -Perform mental calculations, including with mixed operations and large numbers
-Use rounding to check answers to calculations and determine, in the context of a -Solve addition and subtraction multi-step problems in contexts, deciding which operations and
problem, levels of accuracy methods to use and why
-Solve addition and subtraction multi-step problems in contexts, including to 3 decimal -Add and subtract fractions with different denominators and mixed numbers, using the concept

places, deciding which operations and methods to use and why.
-Add and subtract fractions with the same denominator and denominators that are
multiples of the same number

of equivalent fractions

Resources
Empty number lines
Decimal place value counters

Resources
Empty number lines
Decimal place value counters

Concrete Pictorial Abstract
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Please note: Concrete apparatus and pictorial
representations should still be used to support
children who may be struggling with abstract
concepts. Concrete apparatus should be readily
available for lower achieving children and these with
SEND.

Children can draw using place value counters showing how exchanging
takes place between the units of numbers.

15,735 - 2,682 = 13,153
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Now subtract the 10s. Exchange | hundred for I0 tens.
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Subtract the 100s. 1,000s anc 10,000s.
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Children also show subtraction on an empty number line using larger
numbers.

—\n\fI
nf o wlH
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& 20 500

2,145 2,149 2,079 2.679

Column Method

Children will continue to develop their understanding of
column method subtraction. Calculations will become
larger.
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5 13 |

B T 6 49 7
- 2 6 8 5 L

2 7 8 L 3

Subtract fractions with the same denominator and
multiples of the same number.

2/3' 1/6 =4/6' 1/6= 3/6




Introduce decimal place value counters and model Children will draw their representations showing where they have Children will continue to develop their understanding of

exchange for subtracting between units of numbers. exchanged. column method subtraction. Calculations will become
larger, include decimal places and require 0 to be added
as a placeholder. 6 digit - 6 digit
5 - 2. =? |
574 -2-25=7" ] 1 1
1 5 13 1
[ ) . Tth Hth O - Tth Hth 1s ® 10s 100s 1000s BN 6 9 3 F
90000 A COOOC 009® 5w T b 00 oodad |loooo
‘lo® o o I doo _ A . = 2 B B H Tk
— [O000P 0 (& 00000 1 v
Exchange | tenth for 10 hundredths. S e 000080 lsecddo ﬂ 264 3 P78 e 2l G
[0 . Tth Hth o Tthhth| o | BIE-7 .5y
(@lolalelo] 88@@@ :“.. 5.7 '4 .
. P98®| - 2 - 2 s ! 4 QN7 Numbers with 3 decmal place
eee® . 1 827 3
Now subtract the 5 hundredths, 7 \ 3 =F q 8
| [¢) . Tth Hth O - Tth Hth = Z,ilk G & FE
00000 [POOOC 00088 5 7 ' ———— 5=
. |©B 009e®| - 2 -2 5 ;
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Numbers vath a different number of
Now subtract the 2 tenths, then the 2 ones. Dectmed .
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000SP COOOY 0000e 5.7 4 642 - 27 5%
. |22 0000y - 2 - 2 5
Ve 3 -4 9 5 15
6 N0
=2 -5
L |66

Subtract fractions with different denominators and mixed
numbers, using the concept of equivalent fractions

1/3'1/5=5/15'3/15=2/15




MULTIPLICATION - KS1 (Years 1&2)

Year 1

-Solve one-step problems involving multiplication by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.
-Make connections between arrays, number patterns, and counting in twos, fives and tens

Resources

Bar model
Number shapes
Counters

Year 2
-Recall and use multiplication facts for the 2, 5 and 10 multiplication tables, including
recognising odd and even numbers
-Calculate mathematical statements for multiplication within the multiplication tables and
write them using the multiplication (x) and equals (=) signs
-Show that multiplication of two numbers can be done in any order (commutative)
-Solve problems involving multiplication using materials, arrays, repeated addition, mental
methods and multiplication and including problems in contexts.

Bead strings Resources
Number lines Bar model

Number shapes
Vocabulary Counters
Double Bead strings
Repeated addition Number lines
Multiples
Arrays Vocabulary

Double

Repeated addition

Multiples

Arrays

Concrete Pictorial Abstract
Repeated addition - Groups of Children draw representations Double 4 is 8 Children show multiplication as repeated addition. Children may
multiple objects > to show counting in multiples provide pictorial representations to support.
s | Children will count grou.ps of “ l and groups. O B e [ mm
t | the same number of objects ‘ ] O 3x9
a | and add them together. The o o @ o 3+3+3=9
g 'chlldren' learn about grouping ' ' ‘ . . . .
e | in practical contexts and through pictorial representations. 3+3+3+3+3
b L ] o ® -15
L L
1 L ., LI
L ] L L ]




Arrays
Children will be able to represent

a multiplication calculation using x5

Children draw representations to
show arrays.

0\O

Use an array to write
multiplication sentences and
reinforce repeated addition

Children use arrays to show how to solve
multiplication calculations. Children are able
to show that multiplication can be done in

S | an array and write the any order (commutative). 88888
t | multiplication symbol within a 3x5=15 00000
: . 5x3=15 5x3=15
a | number sentence. Children will O000O Xx3= . 5+5+5=15
g | also understand that Introduce x sign and record as
. . . Q00O 3+3+3+3+3=15

e | multiplication can be carried out in any order number sentence

(commutative). Q000 7x10=70 g “ g B 12
| - o :

Number line Children will be able to use an empty number line to show Children show multiplication as repeated addition.

Children will understand the operation of multiplication as multiplication as repeated addition. The use of beadsting 5+5+5=15
S repeated addition on a blank number line and will use concrete resources may be used to support conceptual
t practical resources to support this. Count the groups as understanding. . B . Introduce x sign and record as

T - - e T00 .
3 children are skip counting, children may use their fingers as ® _;_&C":"@ dio clecio ol@ diodeglo Si number sentence
g they are skip counting. Y BE e B 7x10=70
e 4x5=20
AAS ALy AL
' J Y -

3 5 10 16 20 25 30




MULTIPLICATION - Lower KS2 (Years 3 & 4)

Year 3
-Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
-Write and calculate mathematical statements for multiplication using the multiplication
tables that they know, including for two-digit numbers times one-digit numbers, using mental
and progressing to formal written methods of short multiplication.
-Solve problems, including missing number problems, involving multiplication, including
positive integer scaling problems and correspondence problems in which n objects are
connected to m objects.

Resources

Place value counters
Base 10

Expanded method

Year 4
-Recall multiplication and division facts for multiplication tables up to 12 x 12
-Use place value, known and derived facts to multiply mentally, including: multiplying by 0
and 1 and multiplying together three numbers
-Recognise and use factor pairs and commutativity in mental calculations
-Multiply two-digit and three-digit numbers by a one-digit number using formal written layout
-Solve problems involving multiplying including using the distributive law to multiply two digit
numbers by one digit, integer scaling problems and harder correspondence problems such as n
objects are connected to m objects.

Resources

Place value counters
Base 10

Grid method
Expanded method
Short written method

Concrete

Pictorial

Abstract

Number line - Consolidation

Children will understand the operation of multiplication as
repeated addition on a blank number line and will use
practical resources to support this. Count the groups as
children are skip counting, children may use their fingers as
they are skip counting.

- -

oM O ~+ OUn

Children will be able to use an empty number line to show
multiplication as repeated addition. The use of beadsting
concrete resources may be used to support conceptual
understanding.

& - 2 2 2
e e N . U
Cl@ @ cl@gio @ dlo caglo !
L4 [ g o 11 Y le If 2o

z

® @lo
2

1 5 10 16 20 25 30
0000000007100 000000000 - [ -
0 5 10 15

Children show multiplication as repeated addition.
5+5+5=15

Introduce x sign and record as
number sentence

7x10=70

4x5=20




oM V ~+ O»n

Partitioning Children can draw representations of the partitioning Partition a number and then multiply each part before
process to support their conceptual understanding. recombining it back together.

Double 24 =24 + 24 =48

Il 112 || NPPPP

1 - 16
\ + / \
g /! fo
| e B

\ IK2 Ix2

20 + 12 =32

g
= 4.4
a9
gg
-
gg

H
o
+
(IR
N
Il

9y
N

Children will learn to multiply ones and tens separately
before recombing the numbers back together. They can use
Dienes cube of place value counters to achieve this.

M 0m o + O»n

Grid Method Pictorial representations can be made using their concrete Children should be able to draw the grid method for each
Show the links with arrays to first I manipulatives as visuals. They e -~| multiplication. The grid method will be used to show how this

introduce the grid method. «% | can draw the counters using relates to a formal written method.
‘ "~ | | colours to show different

Move onto Dienes cubes to move ” | I Z#| | amounts or just use the circles

towards a more compact method. = | in the different columns to
‘ I I show their thinking as shown.

Grid method may then lead to the expanded method.
Short written method by ye 4 if confident.

Move on to place value counters to 5 = = 36
show how we are finding groups of @ 000 . T U ]
a number. We are multiplying by 5 @ @... | T Grid methed u
so we need 5 rows of that number. g so0eseee | ooo X |30 6 24(6x4)
L | (] I S
® ec600/000 | 1 4 120 24 120(30x4)
® i b 13;4:2[10x4)+(3x4) | 144
=40+ |

=52




MULTIPLICATION - Upper KS2 (Years 5 & 6)

Year 5
-ldentify multiples and factors, including finding all factor pairs of a number, and common
factors of two numbers
-Multiply numbers up to 4 digits by a one- or two-digit number using a formal written method,
including long multiplication for two-digit numbers
-Multiply numbers mentally drawing upon known facts, including multiplying whole numbers
and those involving decimals by 10, 100 and 1000
-Recognise and use square numbers and cube numbers, write the notation for both [(}) and
(3)] and solve problems involving multiplication using knowledge of factors and multiples,
squares and cubes
-Solve problems involving scaling by simple fractions.
-Multiply proper fractions and mixed numbers by whole numbers, supported by materials and
diagrams

Resources

Dienes

Base 10

Place value counters

Grid method

Short written method when multiplying by 1

Year 6
Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal
written method of long multiplication
-Multiply one-digit numbers with up to two decimal places by whole numbers
-Perform mental calculations, including with mixed operations and large numbers
-Multiply simple pairs of proper fractions
-ldentify common factors, common multiples and prime numbers

Resources
Formal written method

Concrete Pictorial Abstract




Concrete materials may be needed to support children’s

Use place value equipment to compare

The grid method may be used to show how this relates to a formal

conceptual understanding. Dienes cubes and place value methods. written method.
counters will | Grid method will lead onto expanded method and then onto the
support. Use place value equipment to multiply by Method compact short multiplication.
10, 100 and 1,000 by unitising. S5 .
y g (... 90 &¢ ....') 3225 Grid method Leading to expanded method
s | When L p Geees - - 00080 3225 X | 30 f 36
. . Xil= n = k] L} a "
t | multiplying by — 4° = = Geede - 20000 5$22'S —— x 4
a | 10,100,1000 i M U [—— @eee0-- 00000+ 3 22 5 4 120 24 24(6x4) 36
g | initial 4x100 = 4 hundreds | & g s T | 120(30 x4) x 4
e | concrete =400 S R %g : 144 —
resources will g“: [ae :ﬁ: ' : 144
Method 2 E
be used to 0000 0866 Use known facts and
1 | support :::: :::: unitising to multiply.
understanding. 0000 0000 0000 9O 5x4=20
0000 886 0000 0660 5x40=200
0000 600@ Q000 @0eee
5x 400 = 2,000
4%x3=12 6x4=24 &x3,000 4%200 4x20 4x5 5 x 4,000 - 20,000
4 x 300 = 1,200 6 x 400 = 2,400 12000 + 800 + 80 + 20=12.900 5,000 x 4 = 20,000
When multiplying decimals 5= This pictorial grid method will support children’s Long multiplication
by 10,100,1000 initial = | understanding of multiplying by 10, 100, 1000. Children may wish to use 2 separate calculations to support their
S | concrete resources will be understanding. Reinforce language of place value when multiplying
t [ used to support ‘ Th{H [T | O|e|Tth by multiples of 10. Extend to 3 or 4-digit numbers
a | understanding to show |5 2 e f5 multiplied by a 2-digit number. 23
8 | how exchanging can take ‘ 25x10=25 28 =¥,
e | place. S¥ 8 X13
) . - .
2 O 14570 =14 25%x1,000=2500| 2] 57 0| 0 | 230 (10x23)
299
Please note: Concrete apparatus and pictorial Please note: Concrete apparatus and pictorial Use column multiplication, ensuring understanding of place value
S | representations should still be used to support children representations should still be used to support children at each stage.
t | who may be struggling with abstract concepts. Concrete who may be struggling with abstract concepts. Concrete 127 4
a | apparatus should be readily available for lower achieving apparatus should be readily available for lower achieving I L 3 = 32
8 | children and these with SEND. children and these with SEND. ' 2 5 4 8 1274x2
e x 6 38,2,2 0 1274x30
g § B 4 0 7 6 B 1274x32
3 |
2 1,274 x 32 = 40,768




DIVISION - KS1 (Years 1&2)

Year 1
-Solve one-step problems involving division, by calculating the answer using concrete objects,
pictorial representations and arrays with the support of the teacher.

Resources
Practical activities, songs, and games, cubes

Vocabulary
Sharing, grouping, equal, divide, division, half

Sharing and Grouping
Divide quantities into
equal groups. Use cubes,
counters, objects or

Share 10 into 2 equal groups
to aid counting.

Use pictures to share objects. Use circles rather than dots

place value counters to
aid understanding.

Share 10 into 2 equal groups

How many 2s in 10?

e

How many 2s in 102

88888

number line.

Develop division as repeated subtraction on a

Year 2
-Recall and use division facts for the 2, 5 and 10 multiplication tables, including recognising
odd and even numbers
-Calculate mathematical statements for division within the multiplication tables and write
them using the division (+) and equals (=) signs
-Show that division of one number by another cannot be done in any order
-Solve problems involving division, using materials, arrays, repeated subtraction, mental
methods, and multiplication and division facts, including problems in contexts.

Resources
Practical activities, songs, and games, cubes

Vocabulary
Sharing, grouping, equal, divide, division

Children will be able to represent a division calculation using a
pictorial method and write the division within a number sentence.

10+2=5

Share 10 inte 2 equal groups

4 4 4

12 shared between 3 is 4




Arrays

Link division to
multiplication by creating
an array and thinking about
the number sentences that
can be created.

Eg:
15+3=5 5x3=15
15+5=3 3x5=15

Draw arrays to show how pictures are divided.

Q0
Q0
QO
Q0O

Children will be able to represent a division calculation using an
array and write the division within a number sentence

12:3=4

et

Repeated addition and subtraction

Children will understand the operation and repeated
addition or subtraction using bead strings and number
lines. This

Children will understand the 3

operation of division as /\ /ﬁ\\f\\ /}3\

grouping using repeated
. . 01234586789 101112
addition or subtraction on a

Children will be able to represent a
division calculation using a
numberline and write the division
within a number sentence.

+3

ANNAN

0123456789 101112

15:3=5
will support prepared number line. ; ; - . : : : _
the pictorial =" ~\——000000000000000” 000000000 o00 000 000 000
element. L__ — _ f
OO0 ~D00=—~00000 12%3=4 12+3=4
DIVISION - Lower KS2 (Years 3 & 4)
Year 3 Year 4

-Recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables
-Write and calculate mathematical statements for division using the multiplication tables
that they know, including for two-digit numbers divided by one-digit numbers, using
mental and progressing to formal written methods

-Solve problems, including missing number problems, involving multiplication and division
-Calculate simple remainders after division

Resources
Base ten, place value counters, blank number lines

Vocabulary
Groups of, exchange

-Recall multiplication and division facts for multiplication tables up to 12 x 12

-Recognise and use factor pairs in mental calculations

-Divide two-digit and three-digit numbers by a one-digit number using formal written layout
-Divide a one- or two-digit number by 10 and 100, identifying the value of the digits in the answer
as ones, tenths and hundredths

Resources
Base ten, place value counters, blank number lines

Vocabulary
Groups of, exchange




Division with no remainders through sharing.
Use concrete materials to share into groups.

60 +3 - 20

CONCRETE / PICTORIAL

MmWV

sharing

Fouping

O tens + 3 = 2 tens = 20

o
©
®

%0
®

©
8¢
©

Consolidate learning from KS1 using diagrams of sharing
and repeated subtraction and addition on a number line to
make jumps

Example without remainder
40-5
Ask “How many 5s in 407"

+5+45+5+5+5+5+ = 8 fives

0 5 10 15 20 25 30 35 40

Concrete methods could be represented pictorially within
books to show understanding.

How many groups of 6 in 24?
24+6=4

Abstract methods may be supported with pictorial methods within
the children’s books.

Division with remainder through
sharing

14+3=

Divide objects between groups
and see how much is left over.

MM
BE BE B8

Division no remainders - introduction to bus stop method

Use place

value T 0O
equipmenton  —— 566 00000
a place SO®
value grid

alongside | o
short division. slals OROHO®
The model @G

uses grouping.

Students can continue to use drawn diagrams with circles
to help them divide numbers into equal groups.
Remainders will be seen by not fitting into a whole group.

Draw dots and group them to divide an amount
and clearly show a remainder.

OOOGL

Example without remainder
40+5
Ask "How many 5s in 407"

+5+45+45+5454+5+ = 8 fives

0 5 10 15 20 25 30 35 40
Example with remainder
38+6

+6+8+6+6K+H+2 =6 sixeswith aremainder of 2

0 6 12 18 24 30 36 38

Children will begin to move onto division with remainders. A
number sentence will support any abstract written calculation by
using pictorial method to support.

29 + 8 = 3 REMAINDER 5
T T T

dividend divisor guothent remainder

Short division

Children will begin to use the formal written method of division
without remainders. This will only come after a clear concept is
understood using manipulatives.

2 1

4|84

Dividing by 2,3,4, and 5




Division with remainders - Bus stop

T o 1 First, lOy out the
72 ecceves | MUem
GO

a F T )’ ) How many groups of 4 go

4 g 5 .. into 9 tens?
| 2 groups of 4 tens with | ten
left over.
2 T 0 Exchange the | ten left

s[972 ..... over for 10 ones.
O OGS ® We now have 12 ones.

How many groups of 4 go

2 T 0s ai
?
g mto IZ ones’
g 3 groups of 4 ones.

Pictorial representations can be used to support any Bus Stop Method for division
concrete manipulatives.
TTTTTITI
H T o How meny o ) . L . )
& OO A groupsof6 [ 61 3 2 Begin with divisions that divide equally with
i P —— w-\ SRR no remainder.
r 3 0 2
How many
groupsofé | 6|1 '3 '2 2 1 8

are in 13 tens?
e’

3

( How many ) 022 4 8 7 2

groupsofé | 6|1 '3 '2
¢« |are in 12 ones?
N L

Move onto divisions with a remainder.

Continue to use blank number lines as

8 6 r 2
3

appropriate, using multiples of the divisor. 54 3 2
65+5=13
50 (10x5)
A5 (3x5) _
S
0 15 65

DIVISION - Upper KS2 (Years 5 & 6)

Year 5

Divide numbers up to 4 digits by a one-digit number using the formal written method of short

division and interpret remainders appropriately for the context

-Divide whole numbers and those involving decimals by 10, 100 and 1000
-Know and use the vocabulary of prime numbers, prime factors and composite (non-prime)

numbers

-Establish whether a number up to 100 is prime and recall prime numbers up to 19

Resources
Base 10
Blank number lines

Year 6

-Divide numbers up to 4 digits by a two-digit whole number using the formal written method of long
division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate
for the context

-ldentify common factors, common multiples and prime numbers

-Divide proper fractions by whole numbers (for example, 5+ 2 = /)

-Associate a fraction with division and calculate decimal fraction equivalents (for example, 0.375) for a
simple fraction (for example, */s)




Dividing whole numbers by 10, 100 and 1,000
Use place value equipment to support unitising for division.
4,000 + 1,000

4,000 4
7%
1,000 x D v . - 2 - 3 be

| L 4 4 . 4 L 4

4,000 is 4 thousands.

4 x 1,000= 4,000

So, 4,000 + 1,000 = 4

Concrete and pictorial representations may still be required to support the

formal method of division (Bus Stop) - Go back to LKS2 to consolidate
learning.

Understand how and why the digits change on a place value

grid when dividing by 10, 100 or 1,000.

Th H T L]

Bl G [ (o] ] [d

3,200+ 100=7?

3,200 is 3 thousands and 2 hundreds.

200 +100=2
3,000+ 100=230
3,200+ 100=32

So, the digits will move two places to the

right.

Continue to use blank number lines as
appropriate, using multiples of the divisor.

65+5=13

50 (10x5)

-15 (3x5)

<

V7 YA

Bus Stop Method for division

Begin with divisions that divide equally with
no remainder.

2 1 8

3

418 7 2

Move onto divisions with a remainder.

8 6 r 2
3
54 3 2

] 15 65
Dividing decimals by 10, 100 and 1,000. N Represer'\t divi'sion-to show O I« |Tth] Hth | Thth
Use place value counters to represent dividing by 10, 100, 1000. Represent | the relationship with 0l-138 5
division using exchange on a place value grid. multiplication. Understand ~_
- 0 |«P0 |38 5
the effect of dividing by 10,

0-2 is 2 tenths.
2 tenths is equivalent to 20 hundredths.

100 and 1,000 on the digits
on a place value grid.

0:85+ 10 = 0-085

O [« [Tth| Hth | Thth
g8le[ 5]
0 |e 8 T35

8:5+ 100 = 0-085




20 hundredths divided by 10 is 2 hundredths.
O |« | Tth | Hth | Thth O [+ | Tth
®
—_— .ii_'
Exchange each 01 for ten 040(s Divide 20 counters by 10

Long Division - Abstract Method
Calculations will start with tens and ones and move onto more advanced division calculations.

Find how many groups of 19 tens are in 58 tens. 3 groups equal 57 tens. Write 3 above and 57 under 58. Subtract 57 from 58 to leave 1 ten and show this by writing under the tens column. Still

have 9 ones, so bring down next to ten to make 19. How many groups of 19 ones can be made? 1. Show this by writing above line. Subtract 19 ones to leave 0.

31
195 8 9
—|s]7] |

1 9
_ 1 589 + 19

|19 [38 | 57|76 |95 [114{133]152|171/190|

o | W

4,320 + 32
(32 [64 | 96 [128[160]192)

32]4

3

— O | U

1

1
3
2
al
9
1
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