Bryn Offa CE Primary School

Calculation Policy



Introduction

At Bryn Offa, we aim for all of our pupils to be fully numerate and have a real sense of number. We recognise the importance of both mental methods that are high on understanding and formal
written methods that are low on understanding but may be more efficient (depending on the context and numbers involved).

e |tis essential that there is a consistency in terminology used.
e The methods for each operation are taught in an agreed way.
e The methods are taught in a progressive way, that take account of the small steps of learning.

We follow a progression for each operation (addition, subtraction, multiplication and division). It is vital that pupils are taught according to the level that they are currently working at, being moved
onto the next level as soon as they are ready, or working at a lower level until they are confident enough to move on. Where year groups are assigned to a method, will indicate where this will be
typically introduced. Progression through teaching of calculation strategies does not mean that previous skills are replaced, merely added to. All children should be challenged through sophisticated
and diverse problems and reasoning to deepen their understanding before being introduced to new content.

Learning of calculation methods should always begin with concrete experiences (using manipulatives) followed by pictorial/visual representations (models and images) before finally becoming
abstract (use of symbols).

Pupils should be encouraged to ask themselves:
-Canldoitin my head?
- Do I need to make jottings?

- Do | need to use a formal column method?
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e Conceptually subitise to 5.

¢ Knows that a group of things change in quantity when something is added.
¢ Finds the total number of items in two groups by counting all of them.

e Finds one more from a group of up to 5 objects / then 10 objects.

e Use vocabulary involved in adding when doing practical activities.

Reception — ADDITION

Counting
2+1-=

+ @
Count out each set then find the total

Practical

1 more

5+1=

10+1=

Use a range of practical equipment to
calculate 1 more including but not limited to
cubes, teddies, buttons and counters

Numicon

3+2=

Use Numicon to solve addition of single
digit numbers.

How many ways can you make ...?

vy | BES

Part/Part/\WWhole

A
N

10

Use Part/Part/Whole model. Use cubes to add

two numbers together as a group

Recall of number bonds to 10 with visual aids

Reasoning Mathematically and Solving Problems
Pupils need to use and apply their understanding of, and
fluency in, addition to:

e solve one-step problems that involve addition, using
concrete objects and pictorial representations

e solve one-step problems that involve addition in
familiar contexts, e.g. money

Key Vocabulary:

Numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, most, count on, number track, Part/Part/Whole, Tens frame, score, one more, two more, ten more..., how many altogether?, how many more to
make... ?, how many more is... than...?, tens, ones, estimate, addition

Mental Strategies:

Develop a mental image of the number system

Understand the value of a number
Counting forwards and backwards
Recall of number bonds to 10

5ee)

Use of models and images - concrete objects/pictorial representations - number tracks and number lines




o Represent and use number bond facts within 20.

¢ Add one-digit and two-digit numbers to 20, including zero.
¢ Read, write and interpret mathematical statements involving addition (+) and equals (=) signs.
e Solve one-step problems that involve addition using concrete objects and pictorial representations, and missing number problems suchas 7 = (] - 9.

Year 1 — ADDITION

Counting

Pa—
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Using key

resources of (but not limited to) counters, ten
frames and bead strings.

2+5=

toove0

Count on from first number (Cover first number or
display as numeral)

Practical

ey

; -
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Children practically develop their knowledge of
number bonds to 10 before writing the
corresponding calculations.

p——

2+5
Leading to

5+

5 + 2 (without counters)

Recognise the biggest number in the calculation
and count on from it (using objects for smaller
number if necessary)

Numicon
12+6=

B

Use Numicon to solve addition of two-digit and single-
digit numbers.

Number track
5+42=

Lif2(3[els(e[7]8]9]0]

Count on using the number track by saying start
on 5, count on 1,2, what number are you on?
Starting at the biggest number and counting on.
Number line

Usingpictorial representations or

numberlines eg 13+5

41 41 41 41 41

LI ERER
718

13 141516 1

Recognise the biggest number in the calculation
and count on from it mentally or using number line

Part/Part/Whole

3
//,,puﬂ
5
whole 2
Bar Model
10
6 4
Number Bonds within 10 and 20
442=6 5+2=7
2+4=6 154+2=17
6=4+2 =312

Partition Using Tens Frames
Partition small numbers: 6 + 5 becomes 6 +4 + 1

.....

Partition and combine tens and ones: 12 + 7
becomes 10 +2 + 7

338883
8888°

Regrouping to make 10

Number line and partitioning

6 + 8 becomes 8 +2 + 4

T 9 1010 12 I3 14 1S 16 17 18 19 10

foNLEN [N

Partitioning the smaller number and use the tens
number to bridge calculation
5+ 17 becomes 17 + 3 + 2

Missing Number Problems
Children are encouraged to make links to known

facts
How many more do you

need to make ...?
ﬁﬁ

")
If ... is the whole and ... is a

)|[@]
part, the other part must

be...
= rs\_]
2 ? )\7 A\
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( | ]
NS N_S

... plus ... is equal to ..

2+[ ]=6
6=2+] |

Key Vocabulary:

Commutative, numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, inverse double, near double, equals, is the same as (including equals sign), most, count on, number track, number line, Part/Part/Whole,
Tens frame, score, number bonds, one more, two more, ten more..., how many more to make... ?, how many more is... than...?, how much more is...?, tens, ones, estimate, addition, fact family, If I know ... then I know ...?, missing number

Mental Strategies:

Know addition can be carried out in any order (commutative)

Add 1 and 2 digit numbers to 20 including 0
Number bonds to 20

Doubles of numbers up to and including double 10

Adding 10 to a single digit number
Identify 1 more than a given number




e Recall and use addition facts to 20 fluently and derive and use related facts up to 100.
e Add numbers using concrete objects, pictorial representations, and mentally, including: a two-digit number and ones; a two-digit number and tens.

¢ Two two-digit numbers.

e Adding three one-digit numbers.
e Show that addition of two numbers can be done in any order (commutative).

e Recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing nhumber problems.

Year 2 — ADDITION

e Solve problems with addition: using concrete objects and pictorial representations, including those involving numbers, quantities and measures and applying their increasing knowledge of mental and written methods; solve simple problems in a practical context
involving addition of money of the same unit.

Counting on and
partitioning

Tens Frames to count on and partition

L X )

Number lines to count on and partition
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20 21 22 23 24 25 26 27 28 29 30

5+2=7
25+2=27

33 24 35 26 7 2B 29 30 31 32 33

8+5=13

The second number line shows that
children are taught to partition the smaller
number through the multiple of 10

28 +5=

28+2+3=33

Part-Whole models

These are used to represent partitioning in
an abstract format.
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Blank number lines
TO + TO within 100
Children are expected to draw their own

number lines to solve addition problems.

37 +44 =81

N

44 74 8081

Children count in groups of ten and one
from largest number

Special cases +9
9+ 33

A=

42 43

Using Doubles
29 + 30 is the same as

30+30-1

NB: Children are expected to draw their
own number lines to solve addition
problems.

Add three 1-digit numbers
Children are prompted to understand that
addition is commutative (can be done in
any order) and to make links to known
facts

..and ... are a bond to 10
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Double =
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6+9+3=
6+3=9
Double 9 = 18

What do you notice?
Which addition is the
easiest to calculate?

8+9+1=
8+1+9=
9+1+8=

Add multiples of 10

Make links to known facts within 10

... 0Nes + ... ones = ... ones
SO ...tens + ...tens = ... tens

mem  @a

-l

Children use base 10 to support their
learning

) —

\30/

3+2=5
30+20=50

30

so..and..=

30+20=50
34420=54

To add ..
... times.

. I need to add 10 )
Children use

100 squares
to support
their learning

2| 53 [sa| 55|56 (57585960

Add 10s to any number

.. tens + ... tens = ... tens
..tensand...ones = ...

| knowthat ...and ... = ...

TO + TO within 100

Partition to add using base 10. It is
important to model adding the ones first
as this will help children as they move
onto exchanging and column addition.
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..ones + ... ones = ... ones
..tens + ... tens = ... tens

.|
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SEET | wesss
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There are ... ones so | need to make an
exchange. ...ones = ... tens + ... ones

-
ae

Column Addition

After practically using the base 10 and
place value counters, children can draw
the counters in a place value chart to
solve addition.
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Children can then move onto formal
written column addition. This should be
shown alongside their concrete method
along with part-whole models and bar
models.

Cbe apld vy

21+42=

21
82

When initially introducing written
strategies, simpler calculations (which
would normally be solved mentally) may
be used to demonstrate the method
before progressing onto more challenging
calculations.

Missing Number Problems

Children are introduced to the inverse and
can use this to check answers as well as
solve missing number problems.

seeee Bl

10-[ |=6

.isawholeand ...isa
part then ... is the other
part.

0 56

) | @
eoee ?
? 5

10+8=12+[ |
00000
eeeee
o000

eee | ’”7

Key Vocabulary:

Commutative, numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, near double, equals, is the same as (including equals sign), most, count on, humber track, number line, Part/Part/Whole, Tens frame,

score, number bonds, one more...,

two more...,

ten more...,

one hundred more...,

how many more to make...

?, how many more is... than...?, how much more is...?, tens boundary, regrouping, columns, tens, ones, estimate addition, inverse, regroup

Mental Strategies:

Know that addition is the inverse of subtraction

Add numbers mentally, including:
A 2-digit number and ones

A multiple of 10 to a 2-digit number

Two 2-digit numbers
Three 1-digit numbers

Use knowledge of inverse to check calculations and solve missing number problems
Use knowledge of number bonds to 10 to calculate numbers bonds to 100
Count on in tens from any given number (e.g 19 — 29 — 39 — 49 etc)




Year 3 — ADDITION

Add and subtract 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 and 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.

Add fractions with the same denominator within 1 whole.

e Calculate the time taken by particular events or tasks.

Add 1s, 10s or 100s to a 3-digit number Special cases Add 2 numbers — Column method (no Add fractions with the same Calculate the duration of events
The ones/tens/hundreds column will increase by ... 66 + 79 exchange) denominator within 1 whole Find durations of time between a given start and
; I 80 +66 — 1 = 145 ...ones + ... ones = ... Make links with known facts end point. Children will need to calculate
s | H T o complements to 60
undr n Ones ! : san ones . . . . '
| Hundreds |  Tens e 50 00 | | Using doubles " tens+ .. tens=... When adding fractions with the same denominator, |
ee (i00] 100 00| | 6+78 tens only add the numerator.
o0 ©© | | Double 70 + double 6 + 2 “ ... hundreds + ... .. fifths + ... fifths = .... fifths
‘ o) [+ ) Double 70 + double 8 — 2 ~ hundreds = ... hundreds
_ L \ | : - 1,1
444 +5= 777 -L2 = Complements to 100 /\./\ [Hundreds | Tens | Ones | - | [ | l g T g
444 + 50 = _ ... plus ... is equal to 100. N N 00 |[O000|0000
_ 777 +20= ) (1) DOOC
444 + 500 = AN ° 1,2
777 + 200 = , e [T T 1 2+ star finish
HTO 000000 00 S stort nis
Prompt children to notic'e which digit changes to ensure 3Tals
SEESHCTSL U Sl S 38 N ) ] 1 3 Children should use mini-geared clocks to aid calculations.
] R \ ? | - l [ | | 5 W £ From ... to ... o'clock is ... minutes.
— T 432 | From ... o’clock to ... is ... minutes.
100 Add 2 numbers — Column method The total time taken is ... minutes.
38 ? I———— | ! =
| exchange g g ! ! pe—=t '. : +35mins  + 18 mins
| add ... to get to the next 10, then ... to get to This can also include a 3-digit number plus a 2-digit number. L 4 2 - 2
100 There are ... ones, so | do/do not need to make an ’
38 +62=100 exchange. :
2 460 62 + 38 =100 There are ... tens, so | do/do not need to make an —, I 1 1
( Y ~. 100=38+ 62 exchange. ( \ 2:25 3:.00 318
] ] 100=62+38 ...ones = ... tens and ... ones. .
38 40 100 ...tens = ... hundreds and ... tens. /‘,{_ N
Reinforce fact families and inverses for checking answers. Ay i .
e 2) (1) Y:2S || 4:55
. T et 33 '-\\5‘/: 5_/' |
Discuss cases where column addition is not the most ey -
efficient method == start finish
(2] 1]
356 +8 — N
356 + 4 + 4 = 364 B = SEIEYEY
356 + 70 s /1
350 + 70 + 6 = 420 =
356 + 600 [ Hundreds | _Tens NGRS
300 + 600 + 56 = 956 000 [LOOL 0000 HTO
s 19000 | 4R
Revise strategy on a number line for those needing visual o Q00 0000 111614|
support (®) BB
O‘ - %
It is vital that we give children the opportunity to
independently lay out their column addition ensuring O is
used as a place holder where necessary.

Key Vocabulary:

Commutative, numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, inverse double, near double, equals, is the same as (including equals sign), most, count on, number track, number line, Part/Part/Whole,
Tens frame, score, number bonds, one more..., two more..., ten more..., one hundred more..., how many more to make... ?, how many more is... than...?, how much more is...?, tens boundary, hundreds boundary, regrouping, columns, tens, ones, estimate, regroup, thousands,
increase, fractions, numerator, denominator, inverse, efficient, complements

Mental Strategies:
Add numbers mentally, including:
a three-digit number and a single digit number
a 3-digit number and multiples of 10
a 3-digit number and multiples of 100
Estimate the answer to a calculation and use inverse operations to check answers
Know number pairs that total 1000 (multiples of 100)
Calculate 10 or 100 more than any given number




e Add fractions with the same denominator.

Year 4 — ADDITION

e Add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate.
o 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.
e Solve simple measure and money problems including those involving fractions and decimals up to 2 decimal places.

Add 1s, 10s and 100s to a 4-digit number

Using mental strategy where appropriate

Add up to two 4-digit numbers

Emphasis on mental strategies including number bonds and
related facts. Prompt children to notice which digit changes.

Thousands i Hundreds Tens [»A Ones J
©0 |00 00
e ©0 80

3425+ 3= 3,425 + 300 =
3,425+ 30= 3,425 + 3,000 =

The ones/tens/hundreds/thousands column will
increase by ...

What patterns do you notice?
2,350+ 3 =

2,350 + 30 =

2,350 + 300 =

2,350 + 3,000 =

6,040 + 200 =

6,040 + 500 =
6,040 + 900 =

2211+ | =2251
2211 + |:| = 2,215
2211 + |:] =2,511

1460 + 499
1460 + 500 — 1 = 1959

1460 + 999
1460 + 1000 — 1 = 1559

2560 + 3570

2500 + 60 + 3500 + 70 =
2500 + 3500 + 60 + 70 =
6000 + 130 = 6130

Formal written method with up to 3 exchanges.
Encourage children to estimate and use inverse
operations to check answers to calculations.

ElraES

2[00 0000

00000/
Q0O

© (00 00
(1ee] o) 00
10 00
' 100

d ¥

There are ... ones/tens/hundreds so |
do/do not need to make an exchange.
| can exchange 10 ... for 1 ...

ThHTO
4 6|7 3
+#/1|/5]|1|8

6119

It is vital that we give children the opportunity to complete
additions involving a 4-digit number and a 3-digit number as
well as independently laying out their column addition,
ensuring 0 is used as a place holder where necessary.

Add decimal numbers as well as in the

Add fractions and mixed numbers with

context of money
15+15
Double 1 and double 0.5

Emphasis on partitioning and use of number lines initially
rather than formal written calculations.

16+1.7
1.7+0.3+1.3=33

... pence + ... pence = ... pence
... pounds + ... pounds = ... pounds

R

45p + 25p = 70p
£2 + £3=£5
£5 + 70p = £5.70

£3.25 can be partitioned into £3 + 20p + 5p

+£3 +20p +5p
l//w
£2.45 £5.45 £5.65 £5.70

L Ones + Tenths iHundredms]

| B 2 M v . v9.9
000) Y1)
| & B0 AN 4+ 4
| & n.) ¥ |
Q00 —_—
. .

the same denominator beyond 1 whole

When adding fractions with the same denominator, |
only add the numerator.
... fifths + ... fifths = ... fifths

f%\
6
[T 1T ]

wlw
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-
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Key Vocabulary:

Commutative, numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, inverse, equals, is the same as (including equals sign), equivalent, most, count on, number track, number line, Part/Part/Whole, Tens

frame, number bonds, one more..., two more..., ten more..., one hundred more..., how many more to make... ?, how many more is... than...?, how much more is...?, tens boundary, hundreds boundary, regrouping, exchanging, columns, tens, ones, estimate, regroup, thousands, ten
thousands, fractions, numerator, denominator, tenths, hundredths, decimal, decimal point, efficient, complements

Mental Strategies:
Add numbers mentally, including:

Know number pairs that total 1000 (multiples of 10)

a four digit number and multiples of one thousand
Use knowledge of doubles to derive related facts (e.g 15 + 16 = 31 because 15 + 15 =30 and 30 + 1 = 31)

Estimate the answer to a calculation and use inverse operations to check answers




e Add numbers mentally with increasingly large numbers.
e Add whole numbers with more than 4 digits, including using formal written methods (column addition).
e Add decimals with up to 3 decimal places.

e Add fractions, which have denominators that are a multiple of one another.
e Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy.
¢ Solve addition multi-step problems in contexts, deciding which operations and methods to use and why.

Year 5 — ADDITION

Using mental strategies
Add 1s, 10s, 100s, etc. to any number.

Use number bonds and related facts from previous years.

o

TTh | Th I H | 1
o090 000 000 000
o ::. 290990

45678 + 3500 =
45678 + 3000 = 48678
42678 + 500 = 49178

48,650 + 300 =
48,650 + 30,000 =
48,650 + 30 =

To add ..., | can add ... then subtract ...

It is important to discuss other

situations where this applies e.g.

add 95.

-1
|

!
6,458

Complements to 1

| 1
6,557 6,558

Pairs of numbers with up to 3 decimal places which total 1
Encourage children to make links with bonds to 10 and complements to 100 and 1,000

0.3+ =1 035+ =1
t 7 | 0N ‘
Tttt 100 l 1
/‘\ 44+6=10
1/\ - ) =
) / 1\\ \__/ 44 4+ 56 =100
) \_/ ) 444 + 556 = 1,000
2 3 (1)
L > N ~ ¥ 6 =
',foh (/\\\ I/\\ ﬁ:) o) 04+06 =1
N 44 +056 = 1
N NN &/ N 0.44 4056

0.444 + 0.556 = 1

Column addition

Encourage children to estimate and use inverse operations to check answers to calculations.

TTh | Th H T o}

00
00

00

O 000

0

0

000 00
000 00

| can exchange 10 ... for 1 ...

These questions build on missing number problems from
previous years and ensure children have a secure

Q (=
4 [ 1
+ 2 8 4 understanding of exchanging.
8 9/9|2]6

When adding decimals, children should progress in the following sequence:

1. Same number of decimal places with no exchange;

2. Same number of decimal places with an exchange;
3. Different number of decimal places with no exchange;
4. Different number of decimal places with an exchange.
O ¢ Tth | Hth | Thth
M) «2 8 1
0 [00[0o0(® 2EIC

00
QO

| do/do not need to make an
exchange because ...
| can exchange 10 ... for 1

It is vital that we give children
the opportunity to independently
lay out their column addition
ensuring 0 is used as a place
holder where necessary and
decimal points are placed
accurately.

Add fractions with denominators that are a multiple of one another

Encourage children to convert fractions to the same denominator before adding.
Progress from adding fractions within 1 whole to adding fractions beyond 1 whole.
Children should also practice converting their answer from an improper fraction to a mixed number.

rI =

~

)

_________ ]
_________ 1 1 4
| 24+2=2
B S | 2 8 8
8
H ] l §
i b | 4+8
é\- |
8/
3,5_6,5_11_,3
E+§ §+g—?—1§

Key Vocabulary:

Commutative, numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, inverse double, near double, equals, is the same as (including equals sign), equivalent, most, count on, humber track, number line,
Part/Part/Whole, Tens frame, number bonds, one more..., two more..., ten more..., one hundred more..., how many more to make... ?, how many more is... than...?, how much more is...?, tens boundary, hundreds boundary, regrouping, exchanging, columns, tens, ones, estimate,
regroup, thousands, fractions, numerator, denominator, decimal places, decimal point, tenths, hundredths, thousandths, increase, efficient, complements

Mental Strategies:

Add numbers mentally with increasingly large numbers (e.g 10,162 + 2,300 = 12,462)
Mentally add tenths (e.g 0.2 + 0.6 = 0.8) and 1-digit whole numbers and tenths (8 + 0.3 = 8.3)

Use number bonds to 100 knowledge to calculate complements to one using hundredths (e.g 0.83 + 0.17 = 1)
Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy




Year 6 — ADDITION

e Perform mental calculations, including with mixed operations and large numbers.
¢ Use their knowledge of the order of operations to carry out calculations involving the four operations.
¢ Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy.

o Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why.

e Calculate intervals across zero.

e Add fractions with different denominators and mixed numbers, using the concept of equivalent fractions.

Column Addition
Add integers up to 10 million

Encourage children to estimate and use
inverse operations to check answers to

3/4/6(2/2]|1 calculations.
+(1|8|4|3(2]|1
5/3(0/5(|4|2
1|1
Questions like this one provide
5 opportunities for children to discuss the

most efficient method for them, which
may not involve column addition.

2,354 \-?50\ 1,500

These questions build on missing

8 1 ] 8 5 number problems from previous years
Lo and ensure children have a secure
d ’IM understanding of exchanging.
9(9|5 8

Add decimals with up to 3 decimal places
Progress to numbers with digits in different place value columns.
Encourage children to check that they have lined up the columns correctly.

o Tth Hth I Thth
00
o SOe
o9 |
00 @(Z)m 3:1/0(8
(=Y ~][-) +{241]|5|4
(=] 5:2/6/|2
5 2 6 2 :
©

| do/do not need to make an exchange because ...

o |03 | k2

= P
HElh || O

Order of Operations
A, Calculations in brackets should be
L0\ done first. Multiplication and division
3 should be performed before addition
and subtraction. *When no brackets are

i

/ powers

‘ shown and the operations have the
/ same priority, work left to right.
/ x and + \ priority, g
\
/ * -
y and

h

... has greater priority than ..., so the first part of the calculation |
needtodois ...

000 0000 000 0000 ::: :

000 0000 0000 o0

(3+4)x2=14 3+ax2=11 90@®
I3Ix44+2=14

Negative Numbers

Children add to negative numbers and carry out calculations which cross 0

... plus ... is equal to ...

NN NS

I R N A |

—3+4+5=2

| | | | | I
-5 —4 =3 =2 -1 0

5

—-11+16=5

'aYaYavYa)

' S
[ |

T

I
5

[ | |
—3

|
|
—4 —3 -2 -10 1

|
|

+5

| [ [
2 3 4

|
1
5
The difference between—-5and —1is 4

The difference between -5 and 5is 10

Add fractions

Convert fractions to the same denominator before adding (where
one denominator is a multiple of the other)

The denominator has been

multiplied by ..., so the

numerator needs to be

multiplied by ...

/T [
R [ [T1T]

Convert fractions to the same denominator before adding (any

fraction)

The lowest common
multiple of ... and ... is ...

N
| |
)\.___/{\
(1) (1)
\?/ \i /f
1 1_4 3 _ 7
ERRE Sk v vk v

Add mixed numbers with different denominators
...is made up of ... wholes
and ...

Key Vocabulary:

Commutative, numeral, digit, partition, subitise, number, quantity, add, more, plus, sum, and, make, altogether, total, equal to, equals, double, near double, equals, is the same as (including equals sign), equivalent, most, count on, humber track, number line, Part/Part/Whole,
Tens frame, number bonds, one more..., two more..., ten more..., one hundred more..., how many more to make... ?, how many more is... than...?, how much more is...?, tens boundary, hundreds boundary, regrouping, exchanging, columns, tens, ones, estimate, regroup,
thousands, fractions, numerator, denominator, decimal places, decimal point, tenths, hundredths, thousandths, expanded, compact, vertical, millions, increase, tenths, hundredths, thousandths, efficient, complements

Mental Strategies:

Add numbers mentally with increasingly large numbers (e.g 10,162 + 2,300 = 12,462)

Add decimal numbers mentally (up to 2 decimal places)

Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy.




Reception - SUBTRACTION
¢ Know that a group of things changes in quantity when something is taken away.
e Subitise (recognise quantities without counting) up to 5.

e Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (and some subtraction facts) and some number bonds to 10, including double facts.
e Finds 1 less from a group of 5 objects then 10 objects.

e In practical activities, beginning to use the vocabulary of subtracting.

e Subtract 2 single-digit numbers.

Conceptually subitise to 5 Notice the composition of numbers within 10 1less Take away
Notice the parts that make up the whole. Link to stories, songs and rhymes. Continue to link to stories, songs and rhymes. A quantity is reduced.

How many...? llessthan...is ... | have ...
What do you see? How many...? | take ... away
How do you see it? How many altogether? I Now | have ...
il o000 B e Yos Yoo Yo ||. F

J 4 I,r f s %
How many ways can you make...? '\__-).'ﬁ_-).':)_lg_‘:-) %
0|Q
u

Partition
Using objects, explore different ways to partition a number into 2 or more w
Parts. Number lines can be used alongside number tracks and practical apparatus
There are ... altogether. to solve subtraction calculations and word problems. Children count back
| can see ... here and ... there. showing hops back on the number line.

% <7 T 111711

3 1 F i 4 & [}

. make .

l\-) O" Q ﬁ @ I_I_
. . L J®)
Key Vocabulary:

subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less...,how many fewer is... than...?, difference between, is the same as, partition, subitise, number, difference

Mental Strategies:
Develop a mental image of the number system
Children count backwards using familiar number rhymes (e.g ‘10 Green Bottles’, ‘5 Fat Sausages’)
Count backwards from different starting points
Use of models and images:
concrete objects/pictorial representations
number tracks and number lines: ‘take away’ (counting back)




e Given a number, identify one less.

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

¢ Read, write and interpret mathematical statements involving subtraction (-) and equals (=) signs.
e Solve one-step problems that involve subtraction using concrete objects and pictorial representations, and missing number problems suchas 7 = * - 9.

Year 1 - SUBTRACTION

Find a part

Link to number bonds and known facts. E.g. 2+ 4 =6 so if 6
is the whole and 4 is a part, the other part must be 2.

There are ... in total.

...are ...

How many are not ...?

O AO.

.. is the whole.
.. is a part.
.. is a part

.. Subtract ... is equal to ...
..isequalto... - ...

N B~ O O
In 1
oo AN
[

A NN DS

Take away
A quantity is decreased.
First... Then... Now...

| start at ...

| jump back ...

lland on ...

1/2]3|a|s5|6)|7 10|
AN

I R R R R ¢ I
[ | | | | [ I | 1 | |
0 1 2 3 4 5 6 7 8 9 10

... minus ... is equal to ...
...isequalto... - ...

N O O
1

oo BN
|

A NN DS

Bonds within 10

Focus on subtraction facts. Encourage children to notice

patterns.

...ismade of ... and ...
..and ... make ...
... can be partitioned into ... and ...

000
5O

Fi

... minus ... isequal to ...

Related facts within 20

Make links to known facts.
| know that ... minus ... = ...

SO ... minus ... = ...
O Q0O

o] |0o[oR
oR| [0oloR
oN| lololoR
...lessthan ... is ...

so ... lessthan ... is ...

N | O I

—— — T T T 1

0 1 2 3 4 5 6 7 8 9 10
aYava

T I TR N R SN A AR N R

| [ | | | [ | [ I [ I
10 11 12 13 14 15 16 17 18 19 20

What patterns do you notice?

8-3=5
18-3=15

5=8-3
15=18-3

Missing numbers

Make links to known facts.
How many do you need to subtract to make ...?

it

& ) 9 w

012 3 4 5 (6

If ... is the whole and ... is a part, the other part must
be...

... minus ... is equal to ...
6 — =2
2=6-—

) F

|
|
/ 8 9 10

Key Vocabulary:

subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less...,how many fewer is... than...?, difference between, is the same as, numeral, partition, subitise, number, change, estimate, difference,

leave, half, halve, how many are left/left over?, how many are gone?, how much less is...?,

, equals, sign, is the same as, count on, count back, difference between, how many more is...than..?, how much more is..?, fact family

Mental Strategies:
Subtract 1 and 2 digit numbers to 20 including 0

To know that subtraction is not commutative and that the larger number must always come first

Use knowledge of number bonds to 10 and 20toreason (9 + 1 =10s010-9=1and 10-1=9)




o Recall and use subtraction facts to 20 fluently and derive and use related facts up to 100.
e Subtract numbers using concrete objects, pictorial representations, and mentally, including: a two-digit number and ones; a two-digit number and tens; two two-digit numbers.
¢ Show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot.

o Recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing humber problems.

o Solve problems with subtraction: using concrete objects and pictorial representations, including those involving numbers, quantities and measures; applying their increasing knowledge of mental and written methods.

Year 2 - SUBTRACTION

Subtract ones from any humber
Make links to known facts.
| know that ... minus ... = ...

SO ... minus ... = ...
) oollo] ololloolo
) OO OO O
o [oolo| [oo|oo|loN
OR| OoloRl [00l00lloR
oKl oollo| [0ol|loollo|
...lessthan ... is ...
so ... lessthan ... is ...

,".'\‘.lr/"'.\._ _"\__I
1 1 r 1 % L
| I | | | | | | I | |
0 1 2 3 4 5 6 7 8 9 10

N TN

¥ T L1

| ! | |
20 21 22 23 24 25 26 27 28 29 30

NB: Children are expected to draw their own number lines to solve addition
problems.
What do you notice?

Can you continue the pattern?

8-3=5
18-3=15
28-3=2

Subtract across a 10
Partition the number being subtracted to bridge through a ten.
... can be partitioned into ... and ...

Slelelole][ NS

plelolie)
13 —f/—E\tl YT
-_. 3 4 5 & 7 B ©§ 10 11 12 1%
- T
I/?. \I E/Z ]
A
Make links with related facts.
OO0 00|0/0[0 Olo|O[000|RRS] | ‘
0000000000000
£ = )
3 4 s 7 &8 9 10 11 12 13
1 [ (.THY"}_fxl

I 1 1 I I 1 I L 1
25 26 27 28 29

3 2
k _// zla 24

Special case =9 or — 19

30 31 32 33

28-9 28-9=28-10+1=19
28-19=28-20+1=9
[+ T\
18 19 28

Subtract multiples of 10

Make links to known facts within ten.
...ones — ... ones = ... ones
so...tens— ... tens = ... tens

a| ey

Subtract two 2-digit numbers (not across a ten)

. 5-2=3
| 50 - 20 =30
| What is the same?
& What is different?
L f/|-\"| [ N R B
I I R I IR N N B B
0 1 2 3 4 5 6 7 8 9 10
/»-".."\\
bbb
0 10 20 30 40 S0 60 70 80 90 100
N Yl
A
OO %
[
~N2) - 20\)
\_/ \_/

Subtract 10s from any number

Make links to known facts.

To subtract ...
... times.

...tens — ... tens = ... tens
...tensand ... ones = ...
== ="
B i}
B N—
E N
[ .
B |, -
spel BN |
1 2 3 4 5 B 7 B 9
11 |12 |13 (14 (15| 16 | 17 | 18 | 19
21 | 22|22 |24 | 25| 26| 27 | 28 | 29
31 (32|33 |34|35|36|37 38|39
41 | 42 3|44 |45 | 46 | 47 | 48 | 49
I | T T
'31."12 53 k"‘_a/l S5 | 56 | 57 5B |59

20

30

40

S0

60

| need to subtract 10

| know that ... minus ... = ...

SO ... minus ... = ...
50 -20=30
54 -20=34

...0Nes — ... ones = ... ones

...tens - ... tens = ... tens

It is important to model subtracting the ones first as this will help children as
they move onto exchanging and column subtraction.

T [ o ]
i

3 ones — 1 one = 2 ones
4 tens — 2 tens = 2 tens

N
]
™ 2 tens and 2 ones = 22

Alongside exploring this practically with Base 10 and place value counters,
children should see part-whole models and bar models before moving on to
formal column subtraction.

43
43
(21 a | ?
T I
6 5
- 4 2
2 3

Subtract two 2-digit numbers (across aten)

Begin to exchange 1 ten for 10 ones.

I need to make an exchange because | do not have enough ones to
subtract ... ones.

T 0 T

I Il

3 ones - 5 ones

(I need to exchange 1 ten for 10 ones)

13 ones — 5 ones = 8 ones

3tens - 2tens =1 ten

1ten and 8 ones = 18

Alongside exploring this practically with Base 10 and place value counters,
children should see part-whole models and bar models before moving on to
formal column subtraction.

T

I

ass
sssem
TITIr -
ass
sssem
speFZ |o
mEE

43
3| ?

.
: %'0
5 7

43

—

2 3

Missing numbers

Solve missing humber problems and use the inverse to check.
How many do you need to subtract to make ...?

10-[ =6
6+ |=10

If ... isawhole and ... is a part, then ... is the other part.

7-3=[]
[ 1+3 =7

... can be partitioned into ... and ...

Bar models can be used
as well as part-whole
models here.

18 — =12+2
00000 00000
00000 00000
00000 00
00




Key Vocabulary:
subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less..., how many fewer is... than...?, difference between, is the same as, numeral, partition, subitise, number, change, estimate, difference,
leave, half, halve, how many are left/left over?, how many are gone?, how much less is...?, =, equals, sign, is the same as, count on, count back, difference between, how many more is...than..?, how much more is..?, column subtraction, exchange, multiples of tens, fact family,
inverse, efficient

Mental Strategies:
To know that subtraction is the inverse of addition
Use knowledge of inverse to check calculations and solve missing number problems
Subtract numbers mentally, including:
subtracting units from a 2-digit number
subtracting a multiple of 10 from a 2-digit number
subtracting a 2-digit number from another 2-digit number
Recall and use subtraction facts to 20 fluently
Use knowledge of number bonds to 100 (multiples of 10) to reason (40 + 60 = 100 so 100 — 60 = 40 and 100 — 40 = 60)




Year 3 - SUBTRACTION

e Subtract numbers mentally, including: a three-digit number and ones; a three-digit number and tens; a three-digit number and hundreds.

e Subtract numbers with up to three digits, using formal written methods of columnar subtraction.
o Estimate the answer to a calculation and use inverse operations to check answers.

e Solve problems, including missing number problems, using number facts, place value, and more complex subtraction.

e Subtract fractions with the same denominator within 1 whole.

Subtract 1s, 10s and 100s from a 3-digit number Subtract two numbers (no exchange) Complements to 100 Subtract fractions with the same denominator
Emphasis on mental strategies including number bonds and related facts. Mental strategies and formal written method. Children should continue to Focus on subtraction facts. within 1 whole
Prompt children to notice which digit changes. develop their missing number skills by exploring inverses. Encourage children to notice patterns. Make links with known facts.
The ones/tens/hundreds column will decrease by ... ...0Nes — ... ones = ... ones 100 minus ... is equal to ... When subtracting fractions with the same denominator, | only
...tens—...tens = ... tens ’
g subtract the numerator.
Hundreds Tens I Ones 444 -2 = ... hundreds - ... hundreds = ... hundreds @ fifths — __ fifths = ___ fifths
e 444 - 20 = Alongside exploring this practically with Base 10 and place value counters,
o _ children should see part-whole models and bar models before moving on to | I I | I>-<| s_1
444 - 200 = . 5 g
formal column subtraction.
l EEER
£ H EEF @ 4 1
- S 100 | P> |-
H H HEEE 38 ‘ 2 I
H T P 777 - 4= 143 3_1
o \ | subtract ... tens, then | subtract ... ones. | I |><| | | 5 5

777 - 40 =

O C 777 - 400 = ‘ — — 8 ~ 30

Oo o 88 | Hundreds I Tens [ Ones | 769

00 0000 OO@ P07 |BBDD| — |

o O A | . ni1l0 62 70 100

. 4 7 100 - 38 =62
What patterns do you notice? 100 - 62 = 38
93532 62 =100 - 38
a5 30‘_ _ Subtract two numbers across a 10 or 100 38 =100 - 62
235 — 300__ 118 — =111 Formal written method involving up to 2 exchanges including 3-digit subtract | Children may choose to count on from the smallest number instead.
- 2-digit numbers. Children should continue to develop their missing number Reinforce fact families and inverse discussions from Year 2.
181 - =111 skills by exploring inverses. Special Cases
624 - 20 =
654 - 50 = I need to subtract ... ones. | do/do not need to make an exchange. It is important to discuss cases when using column subtraction, may not be
_ 811 — =111 I need to subtract ... tens. | do/do not need to make an exchange. the most efficient method. In these cases, it may be more efficient for

694 - 90 = | can exchange 1 ... for 10 ... children to use mental methods or to draw their own number lines.

Alongside exploring this practically with Base 10 and place value counters,
children should see part-whole models and bar models before moving on to
formal column subtraction.
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93-39=
93-40+1=54
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Key Vocabulary:

subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less..., one hundred less..., how many fewer is... than...?, difference between, is the same as, numeral, partition, subitise, number, change,
estimate, difference, leave, half, halve, how many are left/left over?, how many are gone?, how much less is...?, =, equals, sign, is the same as, count on, count back, difference between, how many more is...than..?, how much more is..?, leave, column, fact family, inverse,
regroup, multiples of tens and hundreds, exchange, decrease, fractions, numerator, denominator, efficient

Mental Strategies:
Subtract numbers mentally, including:
Subtracting a single digit number from a 3-digit number
Subtracting a multiple of 10 from a 3-digit number
Subtracting a multiple of 10 from a 3-digit number
Estimate the answer to a calculation and use inverse operations to check answer
Using place value to partition and count on / add ones, tens and hundreds
Use number lines to support visualisations




o Subtract fractions with the same denominator.

Year 4 - SUBTRACTION
e Subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate.

o Estimate and use inverse operations to check answers to a calculation.

e Solve subtraction two-step problems in contexts, deciding which operations and methods to use and why.
¢ Solve simple measure and money problems involving fractions and decimals to 2 decimal places.

Subtract 1s, 10s, 100s and 1,000s from a 4-digit

number

Emphasis on mental strategies including number bonds and related facts.
Prompt children to notice which digit changes.

The ones/tens/hundreds/thousands

column will decrease by ...

Thousands | Hundreds Tens | Ones I 3425-2=
©0 |00 |00 |00 | iniin
3,425 - 200 =
© 00 00 | s5-200-
What patterns do you notice?
4,356 - 3 =
4,356 - 30 =
4,356 — 300 = 4,433 — =4,430
4,356 — 3,000 = — |
4,433 — =4,033
6,940 - 200 = _ _
6,940 — 300 = 4,433 = 4,403
6,940 - 400 =

Subtract up to two 4-digit numbers

Formal written method with up to 3 exchanges. Encourage children to
estimate and use inverse operations to check answers to calculations.

| need to subtract... ones/tens/hundreds. | do/do not need to make
an exchange.

| can exchange 1... for 10...

Th H

(=]--1- J2 (@)

T
000000
NOO 000
22009
Q. _|oee
1909

N

ThH TO
3 2“9 '6
- 2 1 4 8
1 05 8

Subtract decimal numbers in the context of money

Subtract fractions and mixed numbers with the

Emphasis here is on partitioning and use of number lines rather than formal
written calculations.

| can partition £... into £... and 100p

£..-£..=£...

100p-..p=...p

£5 - £3.26 £5

£4 - £3 = £1

100p - 26p = 74p

£5-£3.26=£1.74 £4 100p

o /

£3.26 can be partitioned into £3 + 20p + 6p
Children may choose to add on from the smallest amount or subtract from
the largest amount.

—6p — 20p =g
I | I I
£1.74 £1.80 £2 £5

same denominator

Include subtracting fractions from wholes.

When subtracting fractions with the same denominator,
| only subtract the numerator.

... tenths — ... tenths = ... tenths

EEEEE 16 5
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Key Vocabulary:

subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less..., one hundred less..., how many fewer is... than...?, difference between, is the same as, numeral, partition, subitise, number, change,
estimate, difference, leave, half, halve, how many are left/left over?, how many are gone?, how much less is...?, =, equals, sign, is the same as, count on, count back, difference between. how many more is...than..?, how much more is..?, leave, column, fact family, inverse,
regroup, multiples of tens, hundreds and thousands, exchange, decrease, fractions, numerator, denominator, efficient, tenths and hundredths boundary, decimal, decimal point

Mental Strategies:
Subtract numbers mentally, including:
Subtracting multiples of one thousand from a 4-digit number

Use of number pairs that total 1000 (multiples of 10) to calculate subtraction (e.g 1000 — 300 = 700)
Estimate the answer to a calculation and use inverse operations to check answers
Using place value to partition and count on / add ones, tens and hundreds

Use number lines to support visualisations




Subtract numbers mentally with increasingly large numbers.
Subtract whole numbers with more than 4 digits, including using formal written methods (columnar subtraction).

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, deciding which operations and methods to use and why.
Subtract decimals, including a mix of whole numbers and decimals, decimals with different numbers of decimal places, and complements of 1.
Subtract fractions with the same denominator, and denominators that are multiples of the same number.

Year 5 - SUBTRACTION

Subtract decimals with up

to 2 decimal places

Progress from the same number of decimal places to
a different number of decimal places and from no exchange
to exchange. Discuss situations where mental strategies are

more efficient than column subtraction.
6.76 —0.06 = 6.7
7.47-0.4=7.07

Complements to 1

Encourage children to make links with bonds to 10 and
complements to 100 and 1,000 when finding a missing part
or subtracting from 1.

03+[ |=1

+—— . | . i L |

Subtract fractions with denominators

that are a multiple of one another
Convert fractions to the same denominator before
subtracting. Progress from subtracting fractions within 1
whole to subtracting from a mixed number.

The denominator has been multiplied by ..., so the
numerator needs to be multiplied by...

for the fractions to be equivalent.

Subtract using mental strategies Subtract whole humbers with more than
Subtract 1s, 10s, 100s etc from any number. 4 d igits
Usiuib?r bonds and related facts. : Encourage children to estimate and use inverse operations
{ — ] Th I H [ Y o | to check answers to calculations.
Py | | can exchange 1 ... for 10 ...
000 000 000 90O
@ @08 ®eS @8 mh| | v | T O
L ee S® 000088
48,650 - 300 = 20 ,,% 7z
48,650 - 30,000 = 3 \ /
48,650 - 30 = //
To subtract ..., | can subtract ... then add ... ;/
6,558 2181216010
i | 4 — 100
—99
7T ? 4
— | 311 513 4
6,458 6,459 6,558 _ 3127 a4
45678 — 3500 = 42178 ,
45678 — 3000 = 42678
42678 — 500 =42178
5 Bl 4 1 B
2 0/ B|5 8
These questions build on missing number problems from
previous years and ensure children have a secure
understanding of exchanging.

Ones } Tenths
‘
$ D (/—

Hundredths

24.4

3.12 ?
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......
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10 | 100
3 | 7 |3 | ?
1 [ 1
03 | ? 0.35 ?
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(04 ) | ,L) 0.44 ) (0.444)
N NG 4 N N
10-4=6 1-04=0.6
100 - 44 = 56 1-0.44 = 0.56

1,000 — 444 = 556

1-0.444 = 0.556
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Key Vocabulary:

subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less..., one hundred less..., how many fewer is... than...?, difference between, is the same as, numeral, partition, subitise, number, change,
estimate, difference, leave, half, halve, how many are left/left over?, how many are gone?, how much less is...?, =, equals, sign, is the same as, equivalent, count on, count back, difference between, how many more is...than..?, how much more is..?, leave, column, fact family,
inverse, regroup, multiples of tens and hundreds, exchange, decrease, fractions, numerator, denominator, mixed number, efficient, tenths, hundredths and thousandths boundary

Mental Strategies:

Subtract increasingly large numbers mentally (e.g 12, 654 — 1,341 = 11, 213)

Mentally subtract tenths (e.g 0.7 - 0.5 = 0.2) and 1-digit whole numbers and tenths (8 - 0.3 = 7.7)

Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy
Using place value to partition and count on, including decimals

Using estimating and rounding strategies




e Perform mental calculations, including with mixed operations and large numbers.

e Subtract larger numbers, using the formal written methods of columnar subtraction.
¢ Use their knowledge of the order of operations to carry out calculations involving the four operations.

e Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy.

e Calculate intervals across zero.

Year 6 - SUBTRACTION

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

Subtract integers up to 10 million
Encourage children to estimate and use inverse operations
to check answers to calculations. Discuss situations where
mental strategies are more efficient than column subtraction.

M Pg 22 1

—-11/8/4|3 |2
1/6/1 9,0 0
4,604
2,354 | 750 ?
8 4 8 5
-3 6 4
S5 5 5|5

Subtract decimals with up to 3 decimal

Order of operations

places

Progress from the same number of decimal and whole
number places to a different number of decimal and whole
number places. Discuss situations where mental strategies
are more efficient than column subtraction.

| do/do not need to make an exchange because ...
6 27 '3
-1143 4
513|9

B on [ ien | T |
|
|
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|
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Children are expected to always include O as a place holder.

Children learn the order of priority for operations in a
calculation. Calculations in brackets should be done first.
Multiplication and division should be performed before
addition and subtraction.

... has greater priority than ..., so the first part of the
calculation I needtodoiis ...

)\
/' powers
Y. x and + B

+and -

Yy
2004

2008
(111

FYEY ]
FYYY ]

(8—2)x3=18

Y Y]
Y'Y 7Y

8—2%2=4

Y YY)
VYY)

8—2%Xx3=2

Negative numbers

Children subtract from positive and negative numbers and
calculate intervals across 0.

... minus ... isequal to ...

-1-4=-5

|
|
-5 -4 -3 -2-10 1 2 3 4 5

1-4=-3

|

[
-5 -4 -3 -2-10 1 2 3 4 5
The difference between — 5 and -1 is 4

|
|

-1 0 1 2 3 4 5
0

-5 —4 -3 -2
The difference between 5 and -5 is 1
—5 —5
| [ |
| | I
-5 0 5

Children are expected to draw their own number lines as an
aid.

Subtract fractions
Convert fractions to the same denominator before
subtracting. Progress from fractions where one denominator
is a multiple of the other, to any fractions
and then subtracting from a mixed number.
The denominator has been multiplied by ..., so the
numerator needs to be multiplied by...
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Key Vocabulary:

subtract, subtraction, take (away), leave, minus, less than, how many are left/left over?, how many have gone?, one less, two less... ten less..., one hundred less..., how many fewer is... than...?, difference between, is the same as, numeral, partition, subitise, number, change,
estimate, difference, leave, half, halve, how many are left/left over?, how many are gone?, how much less is...? =, equals, sign, is the same as, equivalent, count on, count back, difference between, how many more is...than..?, how much more is..?, leave, column, fact family,
inverse, , regroup, multiples of tens and hundreds, exchange, decrease, fractions, numerator, denominator, mixed number, lowest common multiple, efficient, written method, tenths, hundredths and thousandths boundary

Mental Strategies:

Subtract increasingly large numbers mentally (e.g 12, 654 — 1,341 = 11, 213)
Subtract decimal numbers mentally (up to 2 decimal places)

Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy.




Reception - MULTIPLICATION

e Solve problems, including doubling to 10.
e Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally.

Double to 10 Make equal groups

Prompt children to notice that double means twice as many and to notice that there are two equal groups. Provide opportunities to make equal groups when tidying up or during snack time. Encourage children to check that each group has the same amount.
Double ... is ... There are ... groups of ...

... is double ... There are ... altogether.

r 1 1 r J \
“ o\ - 2 & A —
) (e ol
@O ®
How many groups of 2 are there? 2 +2 + 2 + 2 + 2, so 5 groups of 2

Use ‘real’ life contexts and use of practical equipment to count in repeated groups of the same size

& 88
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Key Vocabulary:
Group, lots of, double

Mental Strategies:

Develop a mental image of the number system

Understand the value of a number

Counting in 2s, 5s and 10s

Number patterns on a number line and on a hundred square — 2’s, 5's and 10's.




e Count in multiples of twos, fives and tens.

Year 1 - MULTIPLICATION

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

Count in 2s, 5s and 10s

Begin by counting objects that naturally come in 2s, 5s and 10s, for example
pairs of socks or fingers.

There are ... equal groups of ...

There are ... altogether

fLauuu

\\IR

\_"‘I’I g \__‘" ,I

N N N s NS

Y O I i

Continue to colour in ...s
What do you notice?

112|3|4|s5|6|7|8]|9]10
13[14]15]16]17[18]19] 20
2122|2324 25| 26|27 | 28| 29| 30
36|37|38/| 3940

a6|47|48|49]s0

31[32|33|34(35
41/42|43|44|4s

Complete the number track/number line by counting in ...s.

5110|1520

0 10 20 3ID 4IEI
Children will be given one-step word problems to solve, involving counting in
multiples of 2, 5 and 10 and doubles. Children will use concrete objects and
pictorial representations to support their ideas.

Alfie, Joseph and Ben all have a pair of socks. How many socks are
there altogether?

JL I b
R 6

Make doubles
Children understand that doubles are two equal groups. Children may begin
to explore doubles beyond 20 using base 10.
Double ... is ...
L=

00000
Q0000

Add equal groups (repeated addition)

Children should be able to write a repeated addition to represent equal
groups and to draw pictures or use objects to represent a repeated addition.
There are ... groups of ...

There are ... altogether
%
-

Begin to introduce the multiplication sign (x).

10+10+10=30
3x10=30

5+5+5+5=20
4x5=20

What is the same? What is different?

2+2+2=

5+5+5=

10+10+10=

Use objects or a drawing to represent the equal groups and find how
many in total.

There are two apples on one plate.
How many apples on 3 plates?

Make arrays

Children use their knowledge of adding equal groups to arrange objects in
columns and rows.

There are ... rows of ... There are ... altogether.

There are ... columns of ... There are ... altogether.

Key Vocabulary:

Groups of, lots of, times, array, altogether, multiply, count, multiplication, sets of, double, odd, even, count in twos, fives, count in tens (forwards from/backwards from), how many times?, once, twice, five times, ten times , multiple of, times, multiply by, row, column, double,

repeated addition

Mental Strategies:

Make Equal Groups e.g. Can you make the cubes into towers of 2? Put the teddy bears into groups of 3

Children count repeated groups of the same size in practical contexts to understand multiplication as repeated addition
Children count in 2s, 5s and 10s, using a variety of concrete resources and contexts

Doubling - Use concrete and pictorial representations to calculate doubles up to and including 10

Count forwards and backwards in multiples of 2s, 5s and 10s




Year 2 - MULTIPLICATION

e Countin steps of 2, 3, 5, 11 from 0, and in tens from any number, forward or backward.

¢ Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers.

e Show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot.

e Calculate mathematical statements for multiplication within the multiplication tables and write them using the multiplication (x) and equals (=) signs.
e Solve problems involving multiplication using materials, arrays, repeated addition, mental methods, and multiplication and division facts, including problems in contexts.

Link repeated addition and multiplication
Encourage children to make the link between repeated
addition and multiplication.

There are ... equal groups with ... in each group.
There are ... altogether.

@@ (O 6 3+3=6

"KE}! “@d 3 | 3 2x3=6

| ) 20 5+5+5+5=20
s [ s [s5]s]| 4x5=20

Use arrays

Encourage children to see that multiplication is commutative.
There are ... rows with ... in each row.
There are ... columns with ... in each column.

é O (j O O 3 lots of 5 = 15
Q3B D sosas-ss
O O O O @ 3+3+3+3+3=15

lcansee ... x ...and ... x...

3x5=15
5x3=15
3x5=5x3

Double
Encourage children to make links with related facts.
Double ... is ...

Double 4 =4+ 4
!—*!! Double 4 is 8
Double ... is ... so double ... is ...
seew__ , BEEE GBEEE

Double 4 is 8
> Double 40 is 80

The 2 times-table

Encourage daily counting in multiples both forwards and
back. Notice that all multiples of 2 are even numbers.
... lots of 2 =

& @
uu
BEBs

1x2=2 2=1x2
2x2=4 4=2x2
3x2=6 6=3x2

I ] | ] | | | | | | ] | JI

... times 2 is equal to ...

i({2)3|4|5|6|7|8]|9%]|10

11 |12 |13 |14 | 15|16 |17 (18| 19 | 20

21 |22 |23 |24 |25)|26| 27| 28| 29| 30

Problems and missing numbers
Make links to known facts.
... is equal to ... groups of ...

18 socks, how many pairs? %[:)
(YYYYYY YV
0 2 4 6

I
8 10 12 14 16 18 20

How many spots do they have altogether?

CNCNITN

I I | [ [ I [ I [ I I
0 2 4 6 8 10 12 14 16 18 20 22 24

The 10 times-table
Encourage daily counting in multiples both forwards and back. Notice the pattern in the numbers.
... lots of 10 =

.. x10=

90,9 80,

L Lj} S /4 ‘\\‘u’/ S ’f = ~ = ]~ i =y
A By A =

W W o e R EEE S EEEEEE
{ ] o\ ; J|\ J|\

L L? L4 L\\“{‘?’ e "’;" i B R ey Aol [
' Y W (L @

Ay A\ nn Afa f e IS L
QW U A0, (4R )4
W Y v L

]

10|10|10i10|10 10

... times 10 is equal to ...

1|2 (3 4|5 |6 |7 89|10 1x10=10 10=1x 10
1112 (13|24 |15 |16 |27 |18 |19 |20 2x10=20 20=2x 10
212223 24| 25|26 27| 28] 20 | 30 3x10=30 30=3x10

31|32 |33 34 |35(36)37 |38 35|40 I 1 | | ] ] 1 | | | I ] 1
; - : : . : : : . 0 10 20 30 40 S0 60 70 80 90 100 110 120

The 5 times-table

Encourage daily counting in multiples both forwards and back. Notice the pattern in the numbers.
... lots of =
.. x5=

WVARA VAN .11 ] ]
e

... times is equal to ...

.1-2-3.4T5-?-3.9? 1X5:5 5:1)(5
2x5=10 10=2x5

3x5=15 15=3x5

11 (12 |13 |14 |15 |16 (17 |18 |19 | 20

21 |22 |1 23|24 |25 | 26|27 |28 |29 | 30

Bl 0 el | RN N T T TS NN N N TR NN N T
Tl . =1 T 1 T T
[31]32]35 |34 gy 36 | 37 | 38 | 39 g 0 5 10 15 20 25 30 35 40 45 50 55 60

.58 e 15
... times ... isequal to ...

X2=18

18 =2 X

| have 3 ladybirds with 5 spots each.




Key Vocabulary:

Groups of, lots of, times, array, altogether, multiply, count, multiplication, sets of, double, odd, even, count in twos, fives, count in tens (forwards from/backwards from), how many times?, once, twice, five times, ten times , multiple of, times, multiply by, row, column, double,
repeated addition, commutative, tens, ones, value, product

Mental Strategies:

Count forwards and backwards in multiples of 2, 5, 10 and 3's
Use arrays to support multiplication

Repeated Addition

Know the 2, 5 and 10 times tables (in and out of order)
Recognise odd and even numbers




e Countin multiples of 4, 6, 7, 8, 9, 12, 50 from 0, and in hundreds from any number, forward or backward.

¢ Recall and use multiplication 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.
e 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.

o Estimate the answer to a calculation and use inverse operations to check answers.

Year 3 - MULTIPLICATION

The 3 times-table

Encourage daily counting in multiples both forwards and back.

.. grgu_ps of = 000

B | | | B3
o000
L’ THEBBE

.. times is equal to ...

1/2 (3|4 |5|6|7|8|9|10
4x3=12

12=4x3

11 |12 | 13 | 14 | 15 | 16 1?‘18 19 | 20

21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30

N [ I I I R I AN N (N S —
0 3 6 9 12 15 18 21 24 27 30 33 36

The 4 times-table
Encourage daily counting in multiples both forwards and back. Encourage
children to notice links between the 2 and 4 times-tables.

...grzu=psof= eooe®
4...times= ::::
X .. =
BN | 4 |

.. times is equal to ...

123456?|8910
3x4=12

12=3x4

11 [ 12 | 13 | 14 15‘15 17 | 18 | 19 | 20

21 | 22 | 23 [ 24 | 25 | 26 2?|28 29 | 30

| | | | | | | | | | | | |
[ I | [ [ 1 [ [ I I | [ I

0 4 8 12 16 20 24 28 32 36 40 44 48
Cards come in packs of 4. How many packs do | need to buy to get
32 cards?

The 8 times-table

Encourage daily counting in multiples both forwards and back. Encourage
children to notice links between the 2, 4 and 8 times-tables.

. lots of 8 =
e ENEREN
.. times 8 = 0000O0QOPOOO
8&. ( I X XY XXX
X X )

. times is equal to . LA

1 2 3 4 < 6 718|910

3x8=24

1112|113 (14 (15(16 |17 |18 |19 | 20 24=3x%x8

21 | 22 |23 | 24 | 25| 26 | 27 | 28 | 29 | 30

\
0 8 16 24 32 40 48 56 64 72 80 88 96
24 = OxO
Which pairs of numbers could be written in the boxes?

Multiplying by 10

Use knowledge of multiplying by 10 to scale times-table facts.

X ... ones is equal to ... ones

so ... X ... tens is equal to ... tens.

EEBEW@ EREB EEE W
O R A

0000 O O
s ‘-.,\_, &F &

Q000 OO0OO0O
o O W\
AR AR A5 ] ("\‘

o L ) & \ W/

3x4=12
3x40=120

2x3=6

20 x 3 =60.

Use this fact to work out
21 x3=

22x3=

23x3=

24x3=

Multiply a 2-digit number by a 1-digit number - no

Scaling

exchange

Children apply their understanding of partitioning to represent and solve
calculations using the expanded method.

.. tens multiplied by ... is equal to ... tens.

...ones multiplied by ... is equal to ... ones.

Tens Ones
30 x2 =60
CIIITTIIT 2x2=4
- 32x2=64
(sussssssun) B
(sEsssussnn)
I ] =}
Tens Ones 21x4=
@ Q0O (4] 80 +4 =284
Q0O o
& F
(8]®) &)
X 20 1
4 a0 4

Multiply a 2-digit number by a 1-digit number - with

exchange

Children apply their understanding of partitioning to represent and solve
calculations using the expanded method.

.. tens multiplied by ... is equal to ... tens.

.. ones multiplied by ... is equal to ... ones.

Tens Ones
T A
crrrrrrrry | BOO® | 416
™ 24 x 4= 96
ey || RGee
ssssnsnnst
o | Yeee
arr ™
ammm | e
45 X 3 Tens Ones 24 x 4 =
Q000 |00000| s0-:16-96
A0 I Q000 100000
0000 |00000

X 20 4

4 a0 16

Children focus on multiplication as scaling ( .... times the size) as opposed

to repeated addition.
There are .... times as many ... as

00 2]
AA AA AA [2]2]2

times as many triangles as circles.

There are 3

s ... times the size of ...

s ... times the length/height of ...
s 4 cm
e 16 cm

Miss Smith is twice the height of Jo.

Correspondence problems (How many ways?)
Encourage children to work systematically to find all the
different possible combinations.

For every ..., there are ... possible ...
There are ... x ... possibilities altogether.
hats scarves

Z alman
A A AL S

s
purple /A é

o

For every hat,
there are two possible scarves.

3x2=6

There are 6 possibilities altogether.




Key Vocabulary:

Groups of, lots of, times, array, altogether, multiply, count, multiplication, sets of, double, odd, even, count in twos, fives, count in tens (forwards from/backwards from), how many times?, once, twice, five times, ten times, multiple of, times, multiply by, row, column, double,
repeated addition, commutative, tens, ones, value, product, grid method, partition, scaling, correspondence

Mental Strategies:

Count forwards and backwards in multiples of 4, 8, 50 & 100

Know the 3, 4 and 8 times tables (in and out of order)

Connect the 2, 4 and 8 times tables through doubling

Double numbers to 50 by partitioning into tens and ones, doubling and recombining e.g. to double 26, first partition into 20 and 6,
Use known facts

Use knowledge of place value to calculate multiplication (e.g. 2 x 2 = 4, 2 x 20 = 40, 2 x 200 = 400)




e Count in multiples of 25 and 1 000.

¢ Recall multiplication facts for multiplication tables up to 12 x 12.
e Use place value, known and derived facts to multiply mentally, including multiplying by 0 and 1; multiplying together three numbers.
e Recognise and use factor pairs and commutativity in mental calculations.

e Multiply two-digit and three-digit numbers by a one-digit number using formal written layout.

o Estimate and use inverse operations to check answers to a calculation.
e 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.

Year 4 - MULTIPLICATION

Times-table facts to 12 x 12

Encourage daily counting in multiples both forwards and
back. Encourage children to notice links between related
times-tables.

.. groups of ... =
.. times ... is equal to ...
ses 0

.11.12.13.1-'1.15.1-':.1.-'.1&.1‘.!..!".'
.Z'II22.23.24.25.245.2?.2&!.2'?.3:
.'H.1?‘.33.111.15.11':.1?.13.1‘].:1(:
dl.d.'-‘Idil-ﬂdld’..dﬁ.d?.dﬂ.dq.ﬁlﬁ
.51.52.53 54.55.5-5.5'-'.53.5‘J.5¢-

66 | 67 | 68 | 69 ( 7O

Bl (B2 | B3 | B4 | B5 | B6 | B7 | B | B9 | 90

-1
-]
&

91 (92 |93 | 94 5 | 97 | 98 | 99 | 100

Multiply by 1 and O

Any number multiplied by 1 is equal to ...
Any number multiplied by 0 is equal to .

DSOS 8%

2x1=2
3x1=3
4x1=4
1x0=0
2x0=0
3x0=0
4%x0=0

Multiply 3 numbers

Children use their understanding of commutativity to multiply
more efficiently.

To work out ... x ., | can first calculate ... x

and then multiply the answer by ...

4x2x3=8x3=24
2x3x4=6x4=24
3x4x2=12%x2=24

Factor Pairs
Children explore equivalent calculations using different
factors pairs.

12=...%...,80...%12=...%x .. % .
00000OGOCGS
00000OGOCS
00000OGOCS
00000OCGOGS
000O0OGOOS
00000OGOCS
8x6=8x3x2
8x6=24x2

0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
6x8=6x4x2
6x8=24x2

Multiply by 10 and 100

Some children may overgeneralise that multiplying by 10 or
100 always results in adding zeros. This will cause issues
later when multiplying decimals.

When | multiply by 10, the digits move ...

column to the left.

.. is 10 times the size of ...

H T

[ o |
o0
ce
®

[o]

H]i

35x10=

place value

350

When | multiply by 100, the digits move ...
place value columns to the left.
.. is 100 times the size of ...

[o]

Th ]T T

o

14 x 100 = 1,400

Related facts

Use knowledge of multiplying by 10 and 100 to scale times-

table facts.

x ... onesis equal to ...
SO .. .tens is equal to .
hundreds is equal to.

and .

Slslalslele)
000000
000000

©
S
©

3x7=21
3x70=210

3 x 700 = 2,100
7x3=21

7 x30=210

7 x 300 = 2,100

ones
. tens

. hundreds.

O:
O
e

600000

0006000
0060060

Mental Strategies

Partition 2 or 3-digit numbers to multiply using informal
methods.

.. tens multiplied by ... is equal to ... tens.

...ones multiplied by ... is equal to ... ones.
Tens | NORE 3x26=60+18=78

(TTITIIIT | Meaeae 26

T

(ITTITIITT | muaae

T

T 20 6
CITITIIITT | MmBRae
CTTTTTITTD | [%3 =0
60 18
\'G. J *

0 80 160 | ]
26 x 8 =80 + 80 + 48 = 208
Multiply a 2 or 3-digit number by a 1-

digit number
The short multiplication method is introduced for the first
time, initially in an expanded form.

To multiply a 2-digit number by ... , | multiply the
ones by ... and the tens by ...
To multiply a 3-digit number by ... , | multiply the

ones by ..
f;Avoooo 3[4
|000|0000 = *__I5
_ou 0000
000 0000
000000

, the tens by ... and the hundreds by ...

£~
»
n

Use short multiplication to solve problems

Harriet has 7 friends who each have 24 apples.
Joseph has 3 friends who each have 27 apples. How
many apples do Harriet and Joseph'’s friends have
altogether?

AT 7x3

L 9.7 168

i Al +'l.\‘
3 —3 v _=u

o

29 apples olfogdther

Scaling
Children focus on multiplication as scaling ( ...
size).

s ... times the size of ...

7 7 7 7 7 7

times the

A computer mouse costs £7
A keyboard costs 6 times as much.

lsflo]efe]ofe]s]
A red

ribbon is 6 cm.
A yellow ribbon is 7 times as long.

Correspondence problems

Encourage children to use tables to show all the different
possible combinations.

For every ..., there are ... possibilities.

There are ... x ... possibilities altogether.

A pizza company offers a choice of 5 toppings and 3
bases.

Deep pan Italian Thin

Cheese cop cl CTh
Mushroom M DP M M Th
Vegetable VvV DP Vi VTh
Chicken CcDP Cl CTh
Tuna TDP Tl TTh

5x3=15




Key Vocabulary:
Groups of, lots of, times, array, altogether, multiply, count, multiplication, sets of, double, odd, even, count in twos, fives, count in tens (forwards from/backwards from), how many times?, once, twice, five times, ten times , multiple of, times, multiply by, row, column, double,
repeated addition, commutative, tens, ones, value, multiples, product, factors, grid method, short multiplication, partition, scaling, correspondence, efficient

Mental Strategies:

Use concrete resources to illustrate commutativity and factor pairs

Count in steps of 6, 7, 9, 25 and 1000

Use number facts

Use place value knowledge

Know all times tables up to and including 12 x 12 (by the end of Year 4)

Recognise and use factor pairs (e.g factor pairs for numbers up to and including 10)
Know that TO x 5 is TO x 10 then divide by 2 (e.g 18 x 5 = (18 x 10) + 2 = 90)
Know that TO x 9 is TO x 10 then subtract TO (e.g 18 x9 = (18 x 10) — 18 = 162)




e Count forwards or backwards in steps of powers of 10 for any given number up to 1 000 000.

e  Multiply numbers mentally drawing upon known facts.

e Multiply whole numbers and those involving decimals by 10, 100 and 1000.
e  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.
o Identify multiples and factors, including finding all factor pairs of a humber, and common factors of two numbers.
¢ Know and use the vocabulary of prime numbers, prime factors and composite (nonprime) numbers.

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

e Recognise and use square numbers and cube numbers, and the notation for squared and cubed.

Year 5 - MULTIPLICATION

e Solve problems involving multiplication including using their knowledge of factors and multiples, squares and cubes.
¢ Solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals sign.
¢ Solve problems involving multiplication, including scaling by simple fractions and problems involving simple rates.

e Multiply proper fractions and mixed numbers by whole numbers, supported by materials and diagrams.

Multiples and factors
Encourage children to notice patterns and make links with

known facts.

... is a multiple of ...
1|(2|3|a4|5|6|7|8|8]|1w

because
LX LU=

11 |12 |13 | 14 |15 |16 |17 |18 | 19 | 20
IEL 22 023 | 24 |25 |26 |27 | 28| 29| 30

... is a factor of ... because

00000000 1x3

1, 2, 4 and 8 are factors of 8
The common factors of ... and ... are ...
Factors of 20 Factors of 12

2X4

Square and cube numbers
... squared means ... x ...

[CR<K-N=]

@oe ®P06 6

(X< [aRRS [cRERSN

® @8 206 20060

1ot 272 3X3 4 X4

12=14022=11 32=9 42 =16
...cubed means ... x ... x

1x1x1 2X2x%?2 3IxX3x3

WB=1l 22=8 33 =27

Multiply by 10, 100 and 1,000

Some children may overgeneralise that multiplying by a
power of 10 always results in adding zeros. This will cause
issues later when multiplying decimals.

To multiply by 10/100/1,000, | move all the digits ...
places to the left.

... is 10/100/1,000 times the size of ...

234 x 10 = 2,340
234 x 100 = 23,400
234 x 1,000 = 234,000

M | wth [T | Th | W T 0
00 00|00
@ |00

2.34x10=234
2.34 x 100 = 234
2.34 x 1,000 = 2,340

Th | H T O ¢ Tth | Hth
0,00 |00
®@ 00

Mental strategies

Children continue to use efficient mental strategies such as
partitioning and knowledge of factor pairs and related facts
to multiply.

The most efficient strategy to calculate ... x ... is ...
To calculate ... x 12, lcando ... x ... x ...

121 x 12

| could calculate 100 x 12 plus 20 x 12 plus 1 x 12
| could calculate 121 x 10 plus 121 x 2

| could calculate 121 x 6 x 2

| could calculate 121 x 4 x 3

£3.99 x 6
£4 x 6 =£24
£24.00 — £0.06 = £23.94

28 x 19

28 x20-28

28 x 10 x 2 = 560
560 — 28 = 532

Multiply numbers up to 4 digits by a 1-

Multiply fractions by a whole number

digit number

This builds on the short multiplication method introduced in
YA4.

To multiply a 4-digit number by ... , | multiply the ones
by ..., the tens by ..., the hundreds by ... and the
thousands by ...

[(w [ w T v e

© |© |00000 JENERE
® |© |000/00

© |© |00000

Multiply numbers up to 4 digits by a 2-
digit number

Numbers are first partitioned using an area model then long
multiplication is introduced for the first time.

| can partition ... into ... and ...

x[ooooleeee] [x] 4 [ 4
.OOOO‘ s ARy 30 1 :
)| 0000 (00
0| 0000|000 2 |
000000000
10/0000 0000
32 x 44.= 1,200 + 80 + 120 + 8
32 x 44 = 1,408

First, | multiply by the ... Then | multiply by the ...

300 + 90 + 20

+6 = 416

Make links with repeated addition.

To multiply a fraction by an integer, | multiply the
numerator by the integer, and the denominator

remains the

same.

Hun
+Huwin

2)(3:6

.1
5 5715

Multiply mixed numbers by a whole

number
| can partition D

O into[ Jand &
g el 5

I N ]

CIT 0

T I1CT T )

N N ]

Find the whole

2
2§X3 , ;
2X3=6 §X3:§:2

2
23X3—6+2—8

Children multiply to find the whole from a given part.

Ifé

is ..., then the whole is ... X ...

-
Lefefefe]e]

[ ]
4
70f_:24
———
[—

5x6=30

1 —
gof 30=6

Ifgis ) thenl is ... and the wholeis ... X ...

=24+4=6

X6=42

of 42 =24

R N




Key Vocabulary:
Groups of , lots of, times, array, altogether, multiply, count, multiplication, sets of, double, odd, even, count in twos, fives, count in tens (forwards from/backwards from), how many times?, once, twice, five times, ten times , multiple of, times, multiply by, row, column, double,
repeated addition, commutative, tens, ones, value, multiples, product, factors, grid method, short multiplication, square number, cube number, prime number, composite number, partition, correspondence, scaling, efficient, decimal place, tenths and hundredths, integer

Mental Strategies:

Recognise and calculate factor pairs for any number

Use times table knowledge to derive multiples of any number

Establish whether a number is a prime number (up to 100) or a composite number (not prime) and recall prime numbers up to 19
To know what a square number is and recall all square numbers (up to and including 144)

To know what a cube number is and recall the first 5 cube humbers

Near multiples




Year 6 - MULTIPLICATION

e Perform mental calculations, including with mixed operations and large numbers.
e  Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication.
e  Multiply numbers by 10, 100 and 1,000.

e Multiply one-digit numbers with up to two decimal places by whole numbers.

o Identify common factors, common multiples and prime numbers use common factors to simplify fractions.
¢ Use common multiples to express fractions in the same denomination.
e Calculate, estimate and compare volume of cubes and cuboids using standard units, including centimetre cubed (cm 3 ) and cubic metres (m 2), and extending to other units such as mm 3 and km 3.
o Use their knowledge of the order of operations to carry out calculations involving the four operations.

e Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy.
e Solve problems involving addition, subtraction, multiplication and division.
e Solve problems involving similar shapes where the scale factor is known or can be found.
e Multiply simple pairs of proper fractions, writing the answer in its simplest form.

e Solve problems involving the relative sizes of two quantities where missing values can be found by using integer multiplication and division facts.
e Solve problems involving the calculation of percentages.

Multiply numbers up to 4 digits

Multiply by 10, 100 and 1,000

by a 2-digit number
To multiply by a
2-digit number,

) ) 1/12/0(7
first multiply by X 36
the ones, then + 7242 (1,207x6)
multiply by the 36 .2 10 (1,207 x30)
py y 4 34 52
1

tens and then find
the total.

Multiply decimals by integers

This is the first time children multiply decimals by
numbers other than 10, 100 or 1,000

Encourage them to make links with known facts
and whole number multiplication.

| know that ...x ... = ..., so | also know that
X =
(\»‘i())@“j 00
000000
6XxXx2=12 6xXx02=1.2
| need to exchange 10 ... for 1 ...
0 Tth | Hth
000 ;100 Y 3442
000| {OC oY [ L1 i3]
| 000 1 Q ©© RUEALIER
“T o
H T o [0 Tth [ Hth
00 | © @009 o0} © @90
o0 | © [oo9| 00} ® 009
0 | © o090 001 ©® 990
o0 | ® (doo|/ 00 © (00
®" ®"
213 X 4 =852 213 x4=852

Some children may overgeneralise that
multiplying by a power of 10 always results in
adding zeros.

To multiply by 10/100/1,000, | move all the
digits ... places to the left.

... is 10/100/1,000 times the size of ...

M HTh TTh Th H

T

234 x 10 = 2,340
234 x 100 = 23,400
234 x 1,000 = 234,000

T 0 % Tth | Hth

Th H

0.234 x10=2.34
0.234 x 100 = 23.4
0.234 x 1,000 = 234

Thth |

Order of Operations

Calculations in brackets should be done first.
Multiplication and division should be performed
before addition and subtraction.

... has greater priority than ..., so the first
part of the calculation | need todo is ...

() \
/ powers \
/ xond+ \

+and -

2004
Y]

FYLY ]
2003

FYEY
P9

(8—2)x3=18

Y YY)
CYyYy]

8—2X3=2

Yy
(X1 7

8—-2"=4

Multiply fractions by fractions

Calculate percentages

Encourage children to give answers in their
simplest form.

When multiplying a pair
of fractions, | need to

multiply the numerator

and multiply the
denominator.

Find the whole

Children multiply to find the whole from a given
part. This is introduced in Year 5 but children
should become secure at this stage.

Iféis ..., then the whole is ... X ...

I I
= Jofsa=18

1 —
§Of =18

18 x3 =54

Ifflis' .thenéis,, and the wholeis ... x ...

%cf =48 1
3=48+4=12

p p— \ 9x 12 =108

(11T 4, 0.

X §0f108—-‘18

. 7

Children first learn how to find 1%, 10%, 20%,
25% and 50% before using multiples of these
amounts to find any percentage.

There are ... lots of ... % in 100%

To find ... %, | need to divide by ...

100%

50%
25%
0%of...=..+2
2%of..=..+4

50%

25% 25% 25%

... % ismade up of ... %, and ... %

100%
10% | 10%

10%

10%

10%

10%

10% | 10% 10% | 10%

To find 30%, | can find 10% and then
multiply it by 3

To find 23%, | can use 10% x 2 and 1% x 3
To find 99%, | can find 1%, then subtract
from 100%

Calculations involving ratio
Encourage children to see the multiplicative
relationship between ratios. They will need to
multiply or divide each value by the same number
to keep the ratio equivalent. Double number lines
and ratio tables help children to

see both horizontal and vertical multiplicative
relationships.

For every ..., there are ...

For every 1 adult on a school trip, there are 6 children

children | | | I I | |

/,_';\\*

adults

Adults ‘ Children
1 6
2 12
3 18

Adults
Children

0 6 12 18
The ratio of adults to childrenis 1: 6

Key Vocabulary:

Groups of, lots of, times, array, altogether, multiply, count, multiplication, sets of, double, odd, even, count in twos, fives, count in tens (forwards from/backwards from), how many times?, once, twice, five times, ten times, multiple of, times, multiply by, row, column, double,
repeated addition, commutative, tens, ones, value, multiples, product, factors, grid method, short multiplication, square nhumber, cube number, prime number, composite number, partition, correspondence, scaling, efficient, decimal place, tenths and hundredths, integer,

percentage, ratios, multiplicative, equivalent

Mental Strategies:

Use scaling to solve decimal number problems as whole number problems using the rule: ‘the number of decimal digits in the question is the same as the number of decimal digits in the answer’
Identify common factors, common multiples and prime numbers
Use common factors to simplify fractions mentally

Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy




Reception - DIVISION

e Have a deep understanding of nhumber to 10, including the composition of each nhumber.
e Subitise (recognise quantities without counting) up to 5.

e Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 and some number bonds to 10, including double facts.
o Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally.

e Solve problems, including halving and sharing.

Sharing

Provide practical activities such as sharing items during snack time. Encourage children to check whether items have been shared fairly (equally) by
counting.

There are ... altogether.

They are shared equally between ... groups.

.l..I -‘ql .‘1 "L.': :1| : .all '~'| ‘1
- — N \ \

ST N L N e e
f \‘. f \'.
(e00)(00e) B B B
N, VA 4

- S — —-— — -_—
| have ten sweets. | want to share them with my friend. How many will we each have?
I have got a whole pizza to share between two people. Can you cut the pizza in half?

&
A 6‘
€ iJ

J

-

o

Grouping
Provide opportunities to make equal groups when tidying up or during snack time. Encourage children to check that each group has the same amount.

=

~——

l_:’/'

\\

- .

There are ... groups of ...
There are ... altogether.

Key Vocabulary:

Halve, half, share, share equally, one each, two each..., group, in pairs, threes, equal groups of, divide, divided by, divided into, left over, whole

Mental Strategies:

Develop a mental image of the number system.

Understand the value of a number

Use of models and images - concrete objects/pictorial representations




Year 1 - DIVISION

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

¢ Recognise, find and name a half as one of two equal parts of a quantity.

¢ Recognise, find and name a quarter as one of four equal parts of an object, shape or quantity.

Make equal groups — sharing

Encourage children to check that the objects have been shared fairly and each group is the same.
There must be sufficient opportunities to manipulate practical resources, in order to support the
learning of the difference between the concepts (grouping and sharing).

... have been shared equally between...

There are ... on/in each ...

&

L) L

@
A

A
000

“Share these 8 apples equally between 2 children. How many apples will each child have?”

“That’s one for you and one for me; another one for you and another one for me..” etc.
Child 1 Child 2

@D @D
DD DD

Each child has 4 apples [use of the word ‘fair’ supports understanding of equal]
“Share 20 crayons between 2 pots equally. How many crayons in each pot?”

Take ... cubes.

Share them between ...

12 shared between ... is ...

Make equal groups — grouping

Encourage children to physically move objects into equal groups. They can also circle equal groups
when using pictures. There must be sufficient opportunities to manipulate practical resources, in order
to support the learning of the difference between the concepts (grouping and sharing).

There are ... altogether. How many groups of ... can you make?

T

“Put 20 crayons into groups of 10. How many pots do we need?”
Take ... cubes.
Make equal groups.

There are ... groups of ...

Circle groups of 2.
There are ... groups of 2.

clel
clel

Find a half

Start with practical opportunities to share a quantity into 2 groups. Progress to circling half of the
objects in a picture and then to finding the whole from a given half.

el (e

e e )

To find half, | need to share into 2 equal groups.

/1/1//77/

€90

Find a quarter
Start with practical opportunities to share a quantity into 4 groups. Progress to using pictures or bar
models to find a quarter and then to finding the whole from a given quarter.
AT Ty
Ty 2 Ty =
KA Ty = gz,_} By ¥
A \

There are ... in each group.
Half of ... is ...

If ... is half, what is the whole?
4 is half of ...

To find a quarter, | need to share into 4 equal groups.

@ee® There are ... in each group.
& & & A quarter of ... is ...
o0
oe%e®

: If ... is one quarter, what is the whole?

3 is one quarter of ...

Key Vocabulary:

Halve, half, share, share equally, one each, two each..., group, in pairs, threes, equal groups of, divide, divided by, divided into, left over, estimate, fraction, whole, quarter, is the same as, is equal to, array

Mental Strategies:

Count forwards and backwards in multiples of 2s, 5s and 10s.

Children will start with practical sharing, using a variety of resources.

They will share objects into equal groups, in a variety of situations.

They will begin to use the vocabulary associated with division in practical contexts.




Year 2 - DIVISION

e Countin steps of 2, 3, 5 and 11 from 0, and in tens from any number, forward or backward.

e Recall and use division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers.
e Show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot.

e Calculate mathematical statements for division within the multiplication tables and write them using the division (<) and equals (=) signs.
e Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication and division facts, including problems in contexts.
¢ Recognise, find, name and write fractions 1 third, 1 quarter, 2 quarters and 3 quarters of a quantity.

Sharing and Grouping

Continue to reinforce concepts of sharing and grouping in a practical
context, in a variety of ways.

“30 crayons shared equally between 5 pots”:

30 divided by 5 =6

30 +5 =6 [sharing]

“30 crayons shared equally between 10 pots”:

30 divided by 10 =3

30 + 10 = 3 [sharing]

“We have 30 crayons and put 10 crayons in each pot. How many
pots do we need?”

30 divided by 10 =3

30 + 10 = 3 [grouping]

“We have 30 crayons and put 3 crayons in each pot. How many
pots do we need?”

30 divided by 3 = 10

30 + 3 =10 [grouping]

Halving

Find half of even numbers up to 40. Explore what happens when halving an
odd number.

Look at doubles of even numbers and seeing half of odd numbers as one

1
left over or 3

Begin to know the halves of multiples of 10, up to 100 (e.g. half of 70 is 35).

Make links to fractions % % and § Teach explicitly the links between

fractions and division (e.g. half is the same as dividing by 2; a third is the
same as dividing by 3 and a quarter as dividing by 4).

Divide by 2

Encourage children to compare the grouping and sharing structures of

division and to make links with times-table facts, repeated subtraction and
halving.
@@@@ Thereare
LFE2=

equal groups of 2

Half of ... is
LF2= ..

eccclecee a | 4

.. shared equally between 2 is ...

Divide by 10

Encourage children to compare the grouping and sharing structures of

division and to make links with repeated subtraction and times-table facts.
= 10 =

There are ... equal groups of 10
w‘" (YYYY), ,,, 6x10=60
10 20 30 40 50 60 70 80 90 100 60+10=6

sls}e\s[a}s\s[elﬂs

.+10=...
6 x 10 =60
60+10=6

Divide by 5
Encourage children to compare the grouping and sharing structures of
division and to make links with repeated subtraction and times-table facts.

> PP FPH exs=30
G-I *7c°

I \ | T
[

[
0 é 1‘0 15 20 25 30 35 40 45 SO
T

There are .
+5=..

.. equal groups of

6x5=30
30+-5=6

Children must be secure at counting in multiplication tables both forwards
and backwards. Find the inverse of multiplication and division sentences by
creating four linking number sentences.

3x5=15

5x3=15

15+5=3

15+3=5

.+5= ...

30

Missing numbers
Bar models are useful to show the link between multiplication and division.
.. divided by 2/5/10 is equal to ...

?
(o [w] L1+2=10

[ ]+5=10

10]10[110]10[10

\ ?
[10]10[10[10[10[10[]10]110]10]10

[]+10=10

. shared equally between 10 is ...

. shared equally between is ...

Unit Fractions
In Year 2 the focus is on finding % i and § Bar models are useful to show

the link between division and finding a fraction.

The objects have been shared fairly into ... groups.
Lof..is.. 000 o00
l 000 o000
( 1] [ 1] o0
o0 o0 o0
000 000 000 000
There are ... equal parts.
There is ... part circled.
& is circled
0 :

o
J v\
‘3 e

Non-unit fractions

In Year 2 the focus is on finding fractions % and 3.

f d f

Prompt children to notice that % is equivalent to %

The objects have been shared fairly into ... groups.

Dof is

0o 000 (000|000 000
000|000 (000 000
000|000 000 000

There are ... equal parts.

There are ... parts circled.

%is circled.

Key Vocabulary:

Halve, half, share, share equally, shared between, one each, two each..., group, in pairs, threes, equal groups of, divide, divided by, divided into, left over, estimate, fraction, whole, quarter, is the same as, is equal to, groups of, repeated subtraction, inverse, number line, array,

efficient

Mental Strategies:

To know that division is the inverse of multiplication
Recall division facts for the 2, 5 and 10 times tables
Recall halves for even numbers up to and including 20




Year 3 - DIVISION

e Countin multiples of 4, 6, 7, 8, 9, 12, 50 from 0, and in hundreds from any number, forward or backward.

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

e Solve problems, including missing number problems, involving multiplication and division, including positive integer scaling problems and correspondence problems in which n objects are connected to m objects.
o Recognise, find and write fractions of a discrete set of objects: unit fractions and non-unit fractions with small denominators.

Divide by 3
Encourage children to compare the grouping and sharing structures of division and to make links with
times-table facts.

@ @ There are ...

.. ...+ 3=

| | | |
.. 0 1 2 ; J: sl. é
@ @ F$> 2x3-°

groups of in ...

.. has been shared equally into equal groups.

( 1 J

00 [ 6 | | 6 | ...+3=
o0 [*ef®ef®e| [2]2]2]
Divide by 4

Encourage children to compare the grouping and sharing structures of division and to make links with
times-table facts.

@ @ (7

There are ... groups of in ...
Qo Lot 4=
QO
o0 [ . o
Qo 1

8
%_g ;i:zi .. has been shared equally into equal groups.

00 [ e - T4S
Q@@ [ocfecfeeiee| [2[2]2[2]

Divide by 8

Encourage children to compare the grouping and sharing structures of division and to make links with
times-table facts.

2x8=16 '| f There are ...
16 +-8=2 0 ...+ 8=
20000000

groups of in ...

.‘:H.H.H: "l""' .. has been shared equally into equal groups.
|  2x8=16 i
selee -u\--hu].o[aﬂcd 16+8=2

Related facts
Link to known times-table facts.
eEeE @ eEEEaE

eEemE
...*...isequalto ...,
E E E so...tens + ... isequal to ... tens.

0000
0000
0000

12+3=4
120 +3 =40

Divide a 2-digit number by a 1-digit number - no exchange

Partition into tens and ones to divide and then recombine.
.. tens divided by ...

is equal to ... tens.

A__T?AE__ Ones .. ones divided by ... is equal to ... ones.
(nusassnsnn
.l 60 +2 =30
4+2=2
64 +2=32
Tens Ones
00 O
00 )
8]®) 1)
Q0O )

Divide a 2-digit number by a 1-digit number - with remainders
Encourage children to partition numbers flexibly to help them to divide more efficiently.

Tens Ones .. tens divided by ... is equal to ...
CITTTITITY tens.
(=] =] o} &}
ssssassses) .. ones divided by ... is equal to ...
(susssnsnns) ones.
1
CITTTTTTTTY
crrrrrereey [=] =] =] =] There are ... group.)s.of
R Rt —— There are ... remaining.
T
31+ 4 713
il -4 -d - -4 -4
sy S NN Y
0o (3 7 1 15 19 23 27 3
94 +-4=23r2
Tens I Ones
00
o0 | 190

Unit fractions of a set of objects
Bar models are useful to show the link between division and fractions, for example, dividing by 3 and

finding a third.

LN N £XX>»
Xl
(o®

The whole is divided into ... equal parts.

] Each part is - L of the whole.

00 (
00

N N ) €YY

%of 12 apples is 3 apples.

1 .

20f12is3 g9 00e|0ee|eee

%Of 36 is 12 One ...of ... is ...

I/_\I o o I,_“I o o I/_\ oo
) .
N/ h 7 p

Non-unit fractions of a set of objects
Bar models are a useful representation and show the links with division and multiplication.

The whole is divided into ... equal parts.
Each part is 3 of the whole.

1 . .

—of...is ..., 50g of ... is

] ]

eoeeo
e oo
eeee
oo

e

of 12 apples is 9 apples.

of 12is 9

slw Blw

%of 36is 24

000 | ©00

000
(@)




Key Vocabulary:

Halve, half, share, share equally, one each, two each... group in pairs, threes, equal groups of, divide, divided by, divided into, left over, estimate, fraction, whole, quarter, is the same as, is equal to, groups of, repeated subtraction, inverse, number line, array, quotient, divisor,
dividend, remainder, divisor, short division, efficient

Mental Strategies:
Know the division facts from the 3, 4 and 8 times tables
Use knowledge of place value to calculate division (e.g. 14 + 2 =7, 140 + 2 = 70, 1400 + 2 = 700)




e Recall division facts for multiplication tables up to 12 x 12.

e Use place value, known and derived facts to divide mentally, including: dividing by 1.
¢ Find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of the digits in the answer as ones, tenths and hundredths.
e Use place value, known and derived facts to multiply and divide mentally, including: multiplying and dividing by 10 and 100 and 1.

e Pupils practise to become fluent in the formal written method of short division with exact answers when dividing by a one-digit number.

e Pupils practise mental methods and extend this to three-digit numbers to derive facts, for example 200 x 3 = 600 so 600 = 3 = 200.

¢ Pupils solve two-step problems in contexts, choosing the appropriate operation, working with increasingly harder numbers. This should include correspondence questions such as three cakes shared equally between 10 children.

Year 4 - DIVISION

Division facts to 12 x 12

Encourage children to compare the grouping and sharing structures of
division and to make links with times-table facts.

000000
000000
There are ...
groups of ... in
2)(6—12 | B o7 e =
12+-6=2 0 6 12

S | [ [ ][

oo oeee .. has been
shared equally
into ... equal

12 2X6=12 groups.

oo‘o.loo|oo‘o.|oo 12+-6=2 _  + . .=

Divide a number by 1 and itself

Children may try to divide a number by zero and it should be highlighted that
this is not possible.

When | divide a number by 1, the number remains the same.

,:} :] :) , :) ;} | 5 shared between 1is 5

There are 5 groups of 1in 5
oo

¥ When | divide a number by itself, the answer is 1
I i 5shared between 5is 1
' ' There is 1 group of 5 in 5.
Related facts
Link to known times-table facts.

+...isequalto ...
..tens = ... isequal to ... tens

an d hundreds— |sequalto . hundreds.
@@@ ( OQQ 21-7=3
000 OO0 210:7=30
000 [ (100 L 100 L 10 2,100 + 7 = 300
000 000 ©00O

000 OC QOO 2:3=7
000 € 1" (100 Y 100 Y 100] 210+3=70
000 (100 Y 100 Y 100} 2,100 +3 =700

Divide a 2 or 3-digit number by a 1-digit number

Progress from divisions with no exchange,
then divisions with remainders.
tens and ...

| can partition ... into ...

Tens

to divisions with exchange and

ones.

80+4=20
4+4=1
84+4=21

I cannot share the hundreds/tens equally, so | need to

exchange 1 ... for 10 ...
Hundreds _ Tens Ones |
© OO 00000
o O00C 00000
© D000 [0i0000
o—— Lo
@ 300 + 3 =100
120 +3 =40
15+3=5
435 +3 =145

Leading to a short division method with

place value counters

2 3r2
| 1
4% 4 - Leading to a
formal
L) ! written
10 ! method:
L Short division
1 if ready.
1
2 3r2
4[974

Divide by 10 and 100

Encourage children to notice that dividing by 100 is the same as dividing by
10 twice.
When | divide by 10, the digits move 1 place value column to the
right.

.. is one-tenth the size of ...

0O & Tth Hth
@0
2+10=0.2
O ¢ Tth | Hth |
+@©@
T O & Tth | Hth
® 00
12+10=1.2
T | 0O # Tth Hth
@ +00
When | divide by 100, the digits move 2 place value columns to the
right.

.. is one-hundredth the size of ...

0O # Tth Hth

0 4 Tth | Hth
e

2 +100 = 0.02

T | 0O & Tth Hth

T | 0O # Tth Hth

+® 00

12 +100=0.12

Fraction of an amount
Bar models support children to understand that to find a fraction of an
amount, we divide by the denominator and multiply by the numerator.

To find ; of ..., and multiply by ...

| need to divide by ...

o|o

I N X I I | &
o0 0000 0000 | O | O
1 1
— of20= — of 84 =
5
Ec.fzo: — of 84 =
5
If;is...,thenthewholeis...x
' . \
. 1 _
6| 6 6| 6] 6 5 Df_—6
?
i L i
4
> of =24
\—T—/
24

Key Vocabulary:

Halve, half, share, share equally, one each, two each... group in pairs, threes, equal groups of, divide, divided by, divided into, left over, estimate, fraction, whole, quarter, is the same as, is equal to, groups of, repeated subtraction, inverse, number line, array, quotient, divisor,
dividend, remainder, divisor, short division, decimal, decimal point, tenth, hundredth, efficient

Mental Strategies:

Recall and use division facts for multiplication tables up to 12x12 (by the end of year 4)




YEAR 5 - DIVISION

e Divide numbers mentally drawing upon known facts.

¢ 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.

e Divide whole numbers and those involving decimals by 10, 100 and 1,000.

o Solve problems involving multiplication and division, including using their knowledge of factors and multiples, squares and cubes.

e Solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals sign.

Mental strategies Divide numbers up to 4 digits by a 1-digit number Divide by 10, 100 and 1,000 Fraction of an amount
Children use their known times table facts. Children become confident with the formal short division method (bus stop). | Encourage children to notice that dividing by 100 is the same as dividing by Bar models support children to understand that to find a fraction of an
| can partition ... into ... and ... to help me to divide more easily. There are ... groups of ... hundreds/tens/ones/ in ... 10 twice, and that dividing by 1,000 is the same as dividing by 10 three amount, we divide by the denominator and multiply by the numerator.
| can exchange 1 ... for 10 ... times. To find ; of ..., | need to divide by ... and multiply by ...
To divide by 10/100/1,000, | move all the digits ... places to the ‘
geit , 0000000000 ‘ool ly
... is one-tenth/one-hundredth/one-thousandth the size of ... T NI NI N]I]
lm | w [T 0 % Tth | Hh |
' 1
® oo . 1 = _
00 + 4 Ml ol IR S B = of20= of 84 =
\_ ARSI 5
I can show groups of ... on a number line. ® 00 120 +10=12 3 3 .
- of20 = of 84 =
100 x 4 9% 4 5 X § X 5 ) 5
Th H | T ]I* Tth | Hth >
® .00 120 =100=1.2 If;ls...,thenthewholels...X...
I | | Th H | T Tth Hth | 1
0 400 436 Lm [ 0% Th | W | | p |
@ ee® 120-+1,000=0.12 -y 1 =6
To divide by ..., | can divide by ... and then divide the result by ... - - | 6 o 0 O - 5 or__ =
436 +4=436+2+2
436 +2 =218 =
218 +2 =109 1
[ h]
4
s of__ =24
7
\ J
]
24

Key Vocabulary:
Halve, half, share, share equally, one each, two each..., group, in pairs, threes, equal groups of, divide, divided by, divided into, left over, estimate, fraction, whole, quarter, is the same as, is equal to, groups of, repeated subtraction, inverse, number line, array, quotient, divisor,

dividend, remainder, divisor, short division, decimal, decimal point, tenth, hundredth, thousandth, integer, estimating, approximating, efficient

Mental Strategies:
Multiply and divide numbers mentally drawing upon known facts
Associate fractions with division




YEAR 6 - DIVISION

o 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.
o Divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate, interpreting remainders according to the context.
¢ Perform mental calculations, including with mixed operations and large numbers.

o Divide numbers by 10, 100 and 1,000 giving answers up to three decimal places.

o Use written division methods in cases where the answer has up to two decimal places.
e Associate a fraction with division and calculate decimal fraction equivalents.

o Divide proper fractions by whole numbers.

e Solve problems involving the calculation of percentages.
o Use their knowledge of the order of operations to carry out calculations involving the 4 operations.
e Solve problems involving addition, subtraction, multiplication and division.

¢ Use estimation to check answers to calculations and determine, in the context of a problem, an appropriate degree of accuracy.

Mental Strategies

Include partitioning and number line

strategies outlined in Y5 as well as

division using factors. These methods

should be discussed as potentially more

efficient.

To divide by ..., | can first divide by
.. and then divide the answer by ...
240 + 60 =240 + 10+ 6

>—

o[>~ -]
480 +24=480+4-+6

480 —p| +4

>— ]40 +6 )—b

9,120 +-15=9,120+-5=3

9,120
|

| [ \ | [ |

Short division

Encourage children to interpret
remainders in context, for example
knowing that “ remainder 1” could mean
complete boxes with 1 left over so 5 boxes
will be needed.

There are ... groups of ...
hundreds/tens/ones/ in ...

I can exchange 1 ... for 10 ...

Long division

The long division method is introduced for
the first time. Introduce method 1 before
children become fluent in method 2.
Method 1

Method 2
4133

72 1

Order of operations
Calculations in brackets should be done
first, then
powers. Multiplication and division should
be performed before addition and
subtraction.

.. has greater priority than ..., so the
first part of the calculation | need to
dois ...

(6+4)+2=5

6+4+-2=28

Divide by 10, 100 and 1,000

Divide decimals by integers

Divide a fraction by an

Encourage children to notice that dividing
by 100 is the same as dividing by 10
twice, and that dividing by 1,000 is the
same as dividing by 10 three times.

To divide by ... , | move the digits ...
places to the right.
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312+10=31.2

312 +100 =3.12
312 + 1,000 = 0.312

906 + 10 = 90.6
906 + 100 = 9.06
906 + 1,000 = 0.906

This is the first time children divide
decimals by numbers other than 10, 100
or 1,000.
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integer

This is the first time children divide
fractions by an integer.

.. ones divided by 2 is ...
sevenths divided by 2 is .

ones so ...
.. sevenths.
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Fraction of an amount

Children divide and multiply to find
fractions of an amount. Bar models can
still be used to support understanding
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To find ; | divide by
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Calculate percentages

Children first learn how to find 1%, 10%,
20%, 25% and 50% before using multiples
of these amounts to find any percentage.

There are ... lots of ... % in 100%
Tofind ... %, | need to divide by ...
I 100%
50% 50%
25% | 5% | 2s% | 25%
0%of..=..+2
2%of...=..+4

.. % ismadeupof ... %, and ... %

\ 100%
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To find 30%, | can find 10% and then
multiply it by 3

To find 23%, | can use 10% x 2 and
1% x 3

To find 99%, | can find 1%, then
subtract from 100%

Calculations involving ratio

Encourage children to see the
multiplicative relationship between ratios.
They will need to multiply or divide each
value by the same number to keep the
ratio equivalent. Double number lines and
ratio tables help children to see both
horizontal and vertical multiplicative
relationships.
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Key Vocabulary:

Halve, half, share, share equally, one each, two each..., group, in pairs, threes, equal groups of, divide, divided by, divided into, left over, estimate, fraction, whole, quarter, is the same as, is equal to, groups of, repeated subtraction, inverse, number line, array, quotient, divisor,
dividend, remainder, divisor, short division, long division, decimal, decimal point, tenth, hundredth, thousandth, integer, estimating, approximating, percentage, ratio, multiplicative

Mental Strategies:

Use estimation to check answers to calculations and determine, in the context of a problem, levels of accuracy
Calculate a fraction of an amount




