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Addition — National Curriculum

EYFS Number

e Have a deep understanding of number to 10, including the composition of each number.

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 (including subtraction facts) and some number bonds to 10,

including double facts.

Numerical Patterns

e Verbally count beyond 20, recognising the pattern of the counting system.

e Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity.

e Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally.
Year 1 e read, write and interpret mathematical statements involving addition (+) and equals (=) signs — THIS MEANS THE SAME AS — relate this to balance number
| sentences and scales

¢ represent and use number bonds and related subtraction facts within 20

¢ add one-digit and two-digit numbers to 20, including zero

¢ solve one-step problems that involve addition, using concrete objects and pictorial representations, and missing number problems suchas9=0+ 7.
Year 2 | ° solve problems with addition:
- e using concrete objects and pictorial representations, including those involving numbers, quantities and measures

¢ applying their increasing knowledge of mental and written methods

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:

e a two-digit number and ones

e a two-digit number and tens

¢ two two-digit numbers

¢ adding three one-digit numbers

e show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot

e recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems
Year 3 | ® add numbers mentally, including:

¢ a three-digit number and ones

¢ a three-digit number and tens

¢ a three-digit number and hundreds

e add numbers with up to three digits, using formal written methods of columnar addition

¢ estimate the answer to a calculation and use inverse operations to check answers

¢ solve problems, including missing number problems, using number facts, place value, and more complex addition.

Year 4

¢ add with up to 4 digits using the formal written methods of columnar addition where appropriate




¢ estimate and use inverse operations to check answers to a calculation
e solve addition two-step problems in contexts, deciding which operations and methods to use and why.

Year 5 ¢ add whole numbers with more than 4 digits, including using formal written methods (columnar addition)
| » add numbers mentally with increasingly large numbers

e use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy
e solve addition multi-step problems in contexts, deciding which operations and methods to use and why.

Year 6 | ° solve addition multi-step problems in contexts, deciding which operations and methods to use and why




Addition

__isthewhole, __isapart, __isa part.

YN - -
& é ' » 3+2=5 2+3=5 2+3=5 3+2=5
_=_plus__and__plus__=__ H - Py 5=3+2 5=2+3 5=2+3 5=3+2
There are __in total. ° ' ' Bard | .
mode
Year R/1 3 2
3+4=7 7=3+4
4+3=7 7=4+3
5+3=8 8=5+3
3+5=8 8=3+5
First... Then... Now... Role play getting ‘on the bus’ or use a toy First Then Now 4+3=7 First Then Now
e.g. First there were 4 children on the bus, bus. clgisicy jgigisich |Ie !’Jﬂ ) 222“ Eﬁsm gﬁgm
then 3 children got on. Now there are 7 !...I !..,I [;]‘lﬂ,l 5 .I . .I 5 ,.I
children on the bus. First Then Now i' ii'
\ +3 4 +3 7
Year R/1 N 2+3=5 eras i
O 0O O, A 4. ; 442
O+0-0 6
—~—

We can look for pairs of addends which sum
to 10.

___plus __isequal to 10, then 10 plus __is
equalto .

Year 2

0@ slee

‘9 \Iﬂ 1'\ |‘2 1‘3 \Id 1'5

3+5+7=3+7+5=10+5=15




First | partition the __: __ plus __is equal to

Then __ plus __isequal to ten ...
and ten plus __isequal to __.

Year 2

o o0 (o9 .i3-
(K J oe oe® 10+2=12
CIK o oe

.—F —_—

[ ] @ @

[ ] [ ) @

7+5=
7+3=10
10+2=12

S 7+3=10
. 10+2=12

I know that __ plus __isequal to__. (single-
digit fact)

So__ plus__isequalto__. (related two-
digit plus single digit fact)

| know that __plus __isequaltotenso __
plus___isequalto__.

T T T 1 T T T T ™1
0123 45678 9101112131415

| | | | I I | | | | I | I | | 17+3=20
23+6=29 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Year 2
28 + 3 3+6=9
OO 0oja 28 * /r3\ +2 /—i—_'l\
oo O /—\
DD 2 ‘l I I | I | 1
O 17 18 19 20 21 2
- A
+3
23+6=29
| know that __ plus __isequal to __.
So __tensplus __tensisequalto__ tens. @ e
I TTrrrrTrrrrTrrTrrrrreTrrTeTT TTTrrrrTrrTrTl
* > 45 55 65 75
__tensand __ones, plus __tensis equal to 45 +30=75 @ @ @ @
__tensand __ones. 94325

Year 2

40+30=70s045+30=75

2 tens + 3 tens =5 tens
20+30=50




First | partitionthe __into __and __, and the

ooo)

Real story

+

: A 45 23
__into__and _. B /r \ )"t \
gn;;I)us_ isequal to __... (addition of the H 40 5 20 3
___plus_isequal to__... (addition of the - T 40+20=60
ones) . " nEEE oo OEEEER D@ >+3=8
and __ plus__isequal to __. (addition of the s o 1 60+8=68
tens and ones) HE 0 g ooono oooono
HEE g HHH B
So __ plus__isequalto . (summary of the HA 34+25= Link to Y3 method if ready
overall calculation) ..
Year 2 45+23=60+8 =68 25 /
+23
8 (5+3)
60 (40 + 20)
68
First | partition the __into__and __, and the | (B {:T . [ +7
__into__and __. g8 - N 26 + 37 26
Bl B + 37
__plus__isequalto ... (addition of the H||o 2 56 6IIU 63 /N /\ 7\
tens) HE \NJS 20 6 30 7 30 7
__plus__isequalto__ ... (addition of the T +4 43
ones) > . 26 +30=>56 20+ 30 =50
and __ plus__isequal to __. (addition of the H 808 HE g 56+7=63 6+7=13 26+30=56
tens and ones) H 88 m|s - R [ = 56+7 =63
H (m]w] == —
So__ plus__isequalto__.(summary of the | sja .61107'9 30+13=63 or
overall calculation) - =E
26+37=50+13=63
Year 2
oooooono ooooo
oo

37+25=62




KS1 Addition Facts — These should be regularly practiced by the children in order to achieve automatic recall.

Adding | Bonds to 10 Adding 10 Bridging/compensating Y1 facts

Adding 2 Adding 0 Doubles Near doubles
+lo |1 2|3 |4|5]|6|7]8]9]1I0
O Jo+o|o+1 |0+2 | 0+3 | 0+4 | 0+5 | 0+6 [ 0+7 [ 0+8 [ 0+9 | 0+ 10
| 1+0 | 1+1 [ 142 | 1+3 [ 1+4 | 1+5 | 1+6 | 1+7 | 1+8 | 1+9 | 1+10
2 |2+0 | 2+1 | 2+2 | 2+3 | 2+4 | 245 | 2+6 | 2+7 | 2+8 | 2+9 | 2+10
3 | 3+0 | 3+1 | 3+2 | 3+3 | 3+4 | 3+5 | 3+6 [3+7 | 3+8 | 3+9 | 3+10
4 4+0 | 4+1 4+2 | 4+3 | 4+4 | 4+5 | 4+6 | 4+7 | 4+8 | 4+9 | 4+ 10
5 5+0 | 5+1 5+2 | 5+3 | 5+4 | 5+5 5+6 5+7 | 5+8 5+9 | 5+10
6 6+0 | 6+1 6+2 | 6+3 | 6+4 | 6+5 6+6 6+7 | 6+8 6+9 | 6+ 10
7 7+0 | 7+1 7+2 | 7+3 |\ 7+4 | 7+5 7+6 7+7 | 7+8 7+9 | 7+10
8 g+0 | 8+1 g§+2 | 8+3 | 8+4 | 8+5 | 8+6 g+7 | 8+8 | 8+9 | 8+ 10
9 9+0 | 9+1 9+2 | 9+3 | 9+4 | 9+5 9+6 9+7 | 9+8 | 2+9 | 2+ 10
IO 10+0 | 10+1 10+2 | 10+3 | 10+4 | 10+5 10+6 0+7 | 10+8 | 10+9 10+ 10




| know that __ plus __is equal

to __. (single-digit addends) CEHEHERE HHHHE =12 - / \
So__tensplus__tensisequal | ||| ] ] I S | 100 120 ~.30% 20
to __tens. (multiple-of-ten SO C0onn Y OoCnn tens 100
addends) e e e e HHHHE +5
__plus__isequal to one si=lsisizi=ls 0D tens | 70+50= 70+50 =70+30+20
hundred and __. e —EEEE 5 | 70+30=100 =100+ 20

100+20=120
Year 3 tens =120

70+50=120
| know that o .pl.us __isequal ; (@) (7) 87 +30 - 17
to __. (single-digit addends) . = / \
So __tensplus __ tensis equal - R 7 ‘80
to __ tens. (multiple-of-ten 0 10 20 3 40 50 60 70 8 9 100 110 120 .HE'
addends) 87+30=110+7 =117 87+30=80+30+7
___plus__is equal to one =110 + 7 87+30 =80+7+30
hundred and __. =117 =110+7
=117
Year 3
First we add: __ plus__is equal 35+ L
to__ .. ] OO0 49-= 69 + & = |7 < _
. . 5[5] oog \ -3
... then we adjust: __ minus __ =] OO 34+ ) 2
isequalto__. EH 50 = , 70 + 70 = |140 _
T 84 550 BIQS;O

Year3 520 +299 =

520 + 300 =820

820-1=2819




We line up the ones; __ones plus __ ones.
We line up the tens: __tens plus __ tens.
The __isin the ones column — it represents
__ones. The __isin the ones column —it
represents __ ones.

__ones plus __onesisequal to__ ones.
The __isin the tens column — it represents
__tens.The __isin the tens column —it
represents __tens.
__tensplus__tensisequal to__ tens.

In column addition we start at the right-hand
side.

Year 3/4

Start with two-digit numbers to
exemplify lining up the columns.

s

pom@

moooo |

Children could

draw place value o

counters.

10 [ 10

>

10 | 10

-
88

Start with two-digit numbers to
exemplify lining up the columns.

43 . 4 3

+25 — 2 5]
8 (3 +5) —_
60 (40 + 20)

68

Extend the same method to look at
three-digit numbers.

If the column sum is equal to ten or more, we
must exchange.

Year 3/4

Start with two-digit numbers to
exemplify the regrouping.
Step 1 Step 2

TIIETD

oo
apppr

oTTT
[s=eRa=aas

5] 5]

m
1 e
oo
CEEETTIT
oo

TTIIITIIT
[semssmssnn}

ogo
nE [
mm

Step 3 Step 4

NS EEEEE|
o i
T | OO
T

Children could draw place value

counters.

10

10
10

10

Start with two-digit numbers to
exemplify the regrouping.

25 25
+ 4 7 + 4 7

2 7 2

1 1

567

+233

800

11




If the column sum is equal to ten or more, we
must exchange.

Year 4

See Year 3/4 examples

See Year 3/4 examples

£ 2 4 .55
+ £ 1 7 .8 2

£ 4 2 .37

11

If the column sum is equal to ten or more, we
must exchange.

Years 5 and 6

See Year 3 examples

See Year 3/4 examples

As in Year 4 but using numbers with
more than 4 digits, adding more than
two numbers and adding decimal
numbers.

43432
+25648
31234

100314
111111

10




Addition — Key mental strategies for Key Stage 2

Bridging through a multiple of 10, 100, etc OO 7+5= +3 +2 oo 7+3=10
o9 7+3=10 N ) ' 10+2=12
Years 3,4, 5 and 6 o ’i‘i 10+2=12 | 7 T T T 1|D T 1|2 %
[ oe
e Tle ® S~
+5
o (] [ ] 74+5=
7+3=10
10+2=12
Compensating — rounding to the nearest e P & 138
multiple 10, 100, etc and adjusting oD og “ .
g0 o0 \ -2
; T f-
Years 3,4,5and 6 0@ i 70 70 140 _~
T 520 +299 =
820-1=2819

11



Subtraction — National Curriculum

EYFS Number
e Have a deep understanding of number to 10, including the composition of each number.
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 (including subtraction facts) and some number bonds to 10,
including double facts.
Numerical Patterns
e Verbally count beyond 20, recognising the pattern of the counting system.
e Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity.
e Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally.
Year 1 e read, write and interpret mathematical statements involving subtraction (-) and equals (=) signs
~ | e represent and use number bonds and related subtraction facts within 20
e subtract one-digit and two-digit numbers to 20, including zero
¢ solve one-step problems that involve subtraction, using concrete objects and pictorial representations, and missing number problems suchas9=0-7.
Year 2 | ® solve problems with subtraction:
- e using concrete objects and pictorial representations, including those involving numbers, quantities and measures
¢ applying their increasing knowledge of mental and written methods
e 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:
e a two-digit number and ones
e a two-digit number and tens
e two two-digit numbers
e subtracting three one-digit numbers
e show that addition of two numbers can be done in any order (commutative) and subtraction of one number from another cannot
e recognise and use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems
Year 3 | ® subtract numbers mentally, including:
~ | athree-digit number and ones
¢ a three-digit number and tens
¢ a three-digit number and hundreds
¢ a three-digit number and thousands
e subtract numbers with up to three digits, using formal written methods of columnar subtraction
¢ estimate the answer to a calculation and use inverse operations to check answers
¢ solve problems, including missing number problems, using number facts, place value, and more complex subtraction.
Year 4 e subtract with up to 4 digits using the formal written methods of columnar subtraction where appropriate

12



¢ 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.

Year 5 e subtract whole numbers with more than 4 digits, including using formal written methods (columnar subtraction)
| e subtract numbers mentally with increasingly large numbers

e use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

e solve subtraction multi-step problems in contexts, deciding which operations and methods to use and why.
Year 6 | ® solve subtraction multi-step problems in contexts, deciding which operations and methods to use and why

13



Subtraction

Stem sentences

Concrete (Can we make it?)

Pictorial (Can we draw it?)

Abstract (Can we write the equation?)

__isthewhole, __isapart, __isa part.
__=_ _minus__and __minus __=__

Year R/1

| have 8 counters. 5 counters are red.
How many are blue?

There are 6 children. 2 have their coat
on. How many do not have their coat on?

LRI

There are 8 flowers. 2 are red and the
rest are yellow. How many are yellow?

(&) :
SRONE

8-2=6

-

First... Then... Now... Role play ‘getting out of a car’. it Then e 4-1=3 First Then Now
e.g. First there were 4 children in the car, Firet Then Now 3=4-1
then 1 child got out. Now there are 3
children in the car. \
-6 4 =1 3
Year R/1 0O -0 0O N 10-g= >
T T LI N T 1 - 4-1=3
D — D:D 0 1 2 3 4 5 6 7 8 9 10 4
We partition the __into __and __. o First there were 12 children on the ride. KZ\/R
First we subtract the __ from __ to get to 10. m 12-4-= Then 4 got off. Now there are 8 children : :
Then we subtract the remaining __ from 10. 12-2=10 | on the ride. 8 ¢ 0 ! 12
We know 10 minus __isequalto __. \_—'_T——_J 10-2=8 First Then Now 12-4-=
12-2=10
Year 2 =
12 - /4\ 10-2=4
2 2
There are more __than __. ‘ﬁaﬂ“a‘ 3 S red cars ‘
There are fewer __ than __. (‘) I‘ 2' 3' . ; é ; é 9' 1'0
The difference between __and __is __. oo ob o . . 3 blue cars
= The difference between 4 and 7 is 3.
cars —_———

The difference between 2 and 5 is 3. The difference between 7 and 4 is 3. 2aars

Year 2 5-3=2

The difference between 5 and 2 is 3.

14



| know that __ minus __isequalto .
(single-digit fact)

So ___minus __isequalto __. (related two-
digit minus single digit fact)

| know that ten minus __isequalto__so __

}!

| | | | | | | | | | 1
90 91 92 93 94 95 96 97 98 99 100

9-3=6

@ 47-3=44

@]
minus __is equal to __. % 99-3=96
® -3
o
Year 2 0-3=17
| know that __minus __isequalto __.
So __tens minus __tensis equal to __tens. _ @ @
E— 45 55 65 75
Year 2 Wv @ @ @ @
70-30=4050 7530 = 45 _30= >=3=2
75-30=45 5tens—3tens =2 tens
50-30=20
First | subtract the tens, then | subtract the E E E 67—-34=33 45-23=22
ones. E Ell Real st y
O ]
45 -23 = OooREE
45-20=25
25-3=22
First | subtract the tens, then | subtract the A 8 ass 63-17=46
ones. DI
EEEEE
Y 2 46 Slﬂ 5|3 a3
ear UUV
1 _{ -4 -3 -10
F]
62—-34=28
Real story




| know that __ minus __isequalto .

See Year 2 (bridging)

ow 120~ 30 = 90
(bridging ten) — B {\m Vi \
So __tens minus __tens is equal to __ tens. 90 100 120 '.
. -.20: 10
(bridging ten tens)
One hundred and __minus __isequalto __. ~30 100
120-30= 120-30=
Year 3 120-20=100 120-20=100
100 —10 =90 100-10=90
| know that __minus __isequalto __.
N 126 =70/ = 56
(bridging ten) > A
So ___tensminus __tensis equalto __ tens. 6 120
(bridging ten tens) 50
i i 126 - 70 =56
One hundred and __ minus __isequal to __. g —————— 5 136 -70 =130 -70+6
A =50+6
Year 3 =56
-70
We partition the __into __and __. 00 ", 544 - 16 Count back to multiples of 10/100
First we subtractthe __ from __togettoa "
multiple of 10. Then we subtract the
remaining __ from the multiple of 10. We 528 530 534 544
know 10 minus __isequalto __so__ minus U \_/
__isequalto__.
Year 3 24 10
We partitionthe __into__and __. TEEFEREEE 2 = Count on to multiples of 10/100
First we add the __ to __ to get to 100. Then i /\/—\.
we add the remaining __ to 100. We know s 97 100 123
100 plus __isequal to __. B S
i 123-97=26

Year 3

16



Children could draw place value

We line up the ones; __ones plus __ ones. . 6 5
We line up the tens: __tens plus __ tens. o counters.
The __isin the ones column — it represents E o ° -2 3
___ones. = 4 2
__ones minus __ones is equal to __ ones. -
The __isin the tens column — it represents | oo °°
_tens. / 00 09 4 6 2
__tensminus __tensis equal to __tens. M M 9“ @ 5 5 1
In column subtraction we start at the right- &
hand side.
Year 3
If there is an insufficient number to subtract o o Children could draw place value T
from in a given column, we must exchange EEEEE E%E Ly EE a counters. 9\58 145
from the column to the left. ° ° ———
@ o 6
Year 4 l —
°° oo 88 :: ll];s 1;5 1s
10s | 1s
as °° oo 9°|14 11al2
- 00 ©0 00
i o0 29 | ==
"--_—2
EE E .:‘. 100s | 10s 1s
” 22
1142
100s | 10s 1s
l 22
i 1142
0811

17



If there is an insufficient number to subtract
from in a given column, we must exchange
from the column to the left.

Year 4

See Year previous examples

See previous examples

542
%, 5 38
- 2,7 8 9
3,7 4 9
1
£ 2 9% 5*g
- £18.9 4
£10.56

If there is an insufficient number to subtract
from in a given column, we must exchange
from the column to the left.

Years 5 and 6

See Year 3/4 examples

See Year 3/4 examples

As in Year 4 but using numbers with
more than 4 digits

Using numbers with decimals.

Using multiple exchanges across 0.

20008 - 2518 = 17490

1 99
9010 8

- 2518
17490

18



Subtraction — Key mental strategies for Key Stage 2

Strategy

Concrete (Can we make it?)

Pictorial (Can we draw it?)

Abstract (Can we write the equation?)

Bridging through a multiple of 10, 100, etc

-4

Years 3,4,5and 6

10 -20
g:a 12—4 = m/\ 120~ 30 = 90
Years3,4,5and 6 0000000000 ;1 T T RN
. 10-2=8
- 100
12 - 4 120-30= 120-30=
/\ 120-20=100 120-20 = 100
2 2 100-10=90 100-10=90
Compensating — rounding to the nearest | 7 ] 151 - m
multiple 10, 100, etc and adjusting ! i = 1 152-30=122
{5 122 +1=123
i i 20 25 0 5 0 45 15

19



Multiplication — National Curriculum

EYFS -
Year 1 e solve one-step problems involving multiplication, by calculating the answer using concrete objects, pictorial representations and arrays with the support of
| the teacher.
Year 2 | ¢ recall and use multiplication facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers
e calculate mathematical statements for multiplication within the multiplication tables and write them using the multiplication (x) and equals (=)
signs
e show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot
¢ solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication and
division facts, including problems in contexts.
Year 3 | *recall and use multiplication facts for the 3, 4 and 8 multiplication tables
- e 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 written methods
e solve problems involving missing number problems involving multiplication including positive number scaling problems and correspondence problems where
n objects are connected to m objects.
Year 4 | © recall and use multiplication facts for multiplication tables up to 12 x 12
- e use place value, known and derived facts to multiply mentally, including: x0 x1 and 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
e solve problems involving multiplying, including the distributive law to multiply two-digit numbers by one-digit including positive number scaling problems
and correspondence problems where n objects are connected to m objects.
Year 5 e identify multiples and factors: all factor pairs of a number, common factors of two numbers, establish whether a number up to 100 is prime and recall prime
| numbersupto 19
e multiply numbers up to four digits by a one- or two-digit number using a formal written method
e multiply whole numbers and those involving decimals by 10, 100 and 1000.
Year 6 | ® identify multi-digit numbers up to 4 digits by a two-digit number using formal, long multiplication

e identify common factors, common multiples and common prime numbers
e use their knowledge of the order of operations to carry out calculations involving the four operations

20



Multiplication

One group of two, two groups of two, three
groups of 2, ...

Ten, twenty, thirty, ...

One five, two fives, three fives, ...

Year R/1

OO0
e
OO0
OO0
OO0

- B H

four six eight te
2 4 6 8 10

..
01234567 89291011121314751617181920

10, 20, 30, ...

There are __ coins.
Each coin has a value of __p.

OOOO

Five 2p coins = 10p

Thisis __p.
Representing each group by one object
Year 1
There are __in each group. 2+2+2+2=8
There are __ groups.
There are __ina group and __ groups. - - - 2x4=8
Year 2 5+45+5=15
5x3=15
Factor times factor is equal to the product.
The product is equal to factor times factor. 2x3=6
Year2 ® © © ® © & © 6=2x3
Unitising equal groups — representing [YYY\
each group by one object 0 5 10 15 20
__times __canrepresent __in a group and 4 4 4 4 4
__groups. 2x5=5x2

It can also represent __ groups of __.

Multiplication is commutative.

Year 2

coeslsle

21



__isequalto__plus__,so__times__is
equal to __times __ plus __ times __.

5 =4+1
5x8 =4x8+1x8

0 1 2 3 4 5
=32+8
__isequalto__minus__,so__times__is | - - - - | =40
equalto __times __ minus __ times __. i 8 16 24 a2 40
Multiplication is distributive. 4 =5-1
4x8 =5x8-1x8
(NCETM Year 4 unit 2.10) =40-8
Year 3 =32
__isequalto__plus__,so__ times__is 13 13 3x13 =3x10+3x3
equal to__times __ plus __times __. 10/ T 3 10/ T 3 =30+9
=39
__isequalto _minus__,so__ times _is 3 ::: 3 30 9
equalto __times __ minus __ times __. 000
Multiplication is distributive.
(NCETM Year 4 unit 2.10)
Year 3
To multiply a whole number by 10, place a 1,000s | 100s 105 15 1,000s | 100s | 10s 1s 6x10=60
zero after the final digit of that number. )
y %10
. 6
Year 4 @ C L
tentimes  tentimes tentimes
. ) the size the size the size
i Tooos | 100s | 105 | s 12x 10 =120
- the size _the_size thesize_ - 1 2 *x 10
® 0OOPPOPOOOO® L
K_ Ak e
._' .......... ||:'rl'llll-lll". |I';II|II:|II". |!"I1I|Irl'c"'.
L 512 the SiFe the size

22



All multiples of 100 have both a tens and 1,000s | 100s | 10s 1s 2 x 100 =200
ones digit of 0. | 8 | yx100 There are 100 times as many people as
When a number is multiplied by 100, the 6 | o a before.
product is a multiple of 100. "‘“‘-Imri"_$:—"”'
Ihl:lsizr.'l
Year 4
Zosiha sl 1,000s  100s | 10s | 1s
10 1
000009 B N 4 %100 15 x 100 = 1500
| | I
100 thmes 100 times
...... thee size thie size
If one factor is made ten times the size, the . ,. . . @‘) (i0) (1) @ 7 @ - @ 4x3=12s04x30=120
roduct will be ten times the size. -
’ 0000’ ©O®® <iol  [x0
Year 4 99000 ®oE® 2 x (30 = (9
If there are ten or more ones, we must nglloo ooooo 84 X 6 = 504 84 x6 =80x6+4x6
; miiu{l= ooooo
regroup the ones into tens and ones. sl=llE ooonoo / \ =480 +24
If there are ten or more tens, we must HH 5l S E g S o 80 4 =504
regroup the tens into hundreds and tens. HE
. . . . . . . M 80x 6 = 480
Multiplication is distributive. BHE|5"
O ollm <+ 4x6 =24
HH|la
Year 4 HE|[® o | 480+24 =504
ufln O
O
oDE|loo =
=S|
oQlla
0gle
=B <«
ufull{sl= =
AE O
FH|E g
=Hlg O
ui=ll{5]
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We work from the least significant digit, on

age|(o] 10s ] 1s
the right, to the most significant digit, on the = . m m‘ 3|4
left. u O
: 000 0000 |- :
Multiplication is distributive. H
P 8 2 X 4 ones =8 ones
A o 34x2=60+8=68
Year 4 o E 6|0 2x 3tens=6tens
u - 68
C <+
0 H= omn
s oo 2 1
H A oo
uf= = X 4
= [m]
sl 8 4
If there are ten or more ones, we must g [ [o] ooo 0s]1s
regroup the ones into tens and ones. - E ooQd m ““ 2 4
If there are ten or more tens, we must uinflls v S g x |3
regroup the tens into hundreds and tens. E oo w ”“ TT 3xX4ones=12ones=1ten+2ones
6|0 Ix2tens=6t
Multiplication is distributive. ufs||[= M m 712 e
ulsllis <« 72
HH||E 24x3=60+12=72 -
Year 4 H || : -«
O O « 1 8 3 8
1813 X 5 X 4
] o
HH||O 9 0 1T 5 2
u 4 3

[
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]
)

100s{10s| 1s

If there are ten or more ones, we must
regroup the ones into tens and ones.

If there are ten or more tens, we must
regroup the tens into hundreds and tens.

If there are ten or more hundreds, we must

o
regroup the hundreds into thousands and EE

w

3x 1 ones=3ones

x
w

[}
o

3x 2tens=6tens
3% 3 hundreds = 9 hundreds

o
o

hundred.

wlele| | |
(o)}
w

%]
—

Multiplication is distributive.

a

©® |«__ >
e 90 @ —

Year 4
1,000s/ 100s | 10s | 1s
[ U ee000@ 00® |
X3 =
521 x3=1000+500+60+3=1563 x 3
3
6 0
1.5 0 0
1 5 6 3
3.6 7
X 4
1T 4 6 8
E
If there is a multiplicative increase in one 6
factor and a multiplicative decrease in the 000 e L, e .
other, the product remains the same. 2 TN N N N N @ X @ = 18
. . . él ; 1!8 ;7 3[5 4I5 5[4 5I3 72 81 QICI % 3 . 3
If | multiply one factor by __, | must divide WMM ’
the other factor by __ for the product to % @ - 12 10 nines @ _ 18
remain the same. X N

Year 5 and 6




If one factor is made one tenth of the size, +4 +4 +4 4 5
the product will be one tenth of the size. %
. (I)\I\A\IIEI;\\\1I2III1I6II\2IO ] o 5

If one factor is made one hundredth of the
size, the product will be one hundredth of +04  +04 104 2
the size.

... ...... FrT T T T T T T I T T T I T T T T T 17T 4 .5
| move the digits of the number | am 4x3=12 00 o4 08 12 16 0 X
multiplying __ places to the left until | get a 04x3=1.2 1 s o
whole number; then | multiply; then | move 0.04x3 =012 ’
the digits of the product __ places to the ' '
right.
Year 5
Numbers that have more than two factors ] & [ Factors of 6 are 1 12 Factor bugs Factorsof 6 are 1, 2, 3 and 6.
are composite numbers. FE & 1, 2,3 and 6.
Year 5 l 2 6

IR

Numbers that have only two factors are
prime numbers.

Year 5

17 is a prime number because its only
factorsare 1 and 17.
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To multiply two two-digit numbers, first
multiply by the ones, then multiply by the
tens, then add them together.

To multiply a three-digit number by a two-
digit number, first multiply by the ones, then
multiply by the tens, then add them
together.

Year 6

2B rows

42%x8

42 in each row

20 rows

8 rows

100s

27 %3
27 % 20

~N N s

~ A

Wl s o N
O OV |0 N
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Multiplication — Key mental strategies for Key Stage 2

Adjacent multiples of __ have a difference of 4 a 4x6=4x5+4
_ @ @’ @ @ @ C%@ & &
'EENXNK A AN
Year 3 onwards A O T @ T
Products in the 10 times table are double the S fives 5x4=10x2
products in the 5 times table. .. “ l/—\\/f—\/—\/’—\,
Products in the 5 times table are half of the “P* "* U’* 0 : 10 15 %0
products in the 10 times table. . . . \_‘___—/\‘—___—,/‘
(NCETM Year 2 unit 2.5) atens
Year 3 onwards
Products in the 4 times table are double the 0 606 © O & twos 2x6=4x3
products in the 2 times table. “ “ “ “ “ “ £2 43 %3 43 43 2
Products in the 2 times table are half of the W\
products in the 4 times table. . . . ! ! 1 A 1A
6
2 [ 2| 2] 2 2 | 2 \\___/‘UJ

Year 3 onwards 4 4 4 +a +4 +a

3 fours
Products in the 8 times table are double the 4 4 4 4 4 4 6 fours 4x6=8x3
products in the 4 times table. +4 44 +4 44 44 44
Products in the 4 times table are half of the VOV OV VOV D
products in the 8 times table. 0 4 5 2 ]'w

: ° ’ \____,/‘I\_____/

Year 3 onwards +8 +8 +8

3 eights

4 | 4 4 | a 4 | 4
8 8 ]
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Products in the 6 times table are double the
products in the 3 times table.
Products in the 3 times table are half of the
products in the 6 times table.

Year 3 onwards

4 threes

D

3x4=6x2

2 sixes
When both factors are odd, the product is [ odd x odd = odd
odd. ale
When one factor is odd and the other factor [ odd x even = even
[ he product is even Ve 7 o= 7 7o =7
Is even, the p ’ ouk) o ol il ockd ol even x odd = even
(NCETM Year 3 unit 2.9) m even x even = even
Year 3 onwards .
2 x 7 = 14 7 x 2 = 14
ey ol e wdd ) e
'3 x 7 = 2 7 x 3 = 21
e [+ 0 ) wadd wdd [ ) ol
- 4 = 7 = 28 7 x® 4 = 28.
e-wﬂ_ odd e odd ) rw-n.
Products in the 9 times table are triple the a33 233 232 12 threes 3x12=9x4
products in the 3 times table. @ ; % @ @ @ @ \
iyl iyl vl AR
man o naan aan 0 3 6 9 1‘2 1‘5 18 2|1 24 2‘? 30 33 36
) Y Y &_/k\-_/\_/\_/‘
m 4 nines
)
[ N ) [ B ]
3[3]af3]af3]af3]a
9 9 9
9x4 1x4
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Products in the 10 times table can be used to
find products in the 9 times table.

(NCETM Year 3 unit 2.8)
Year 4 onwards

pr
L N N N N N N N N N
L N N N N N N N N N
o000 O0OCGPOGOOOO
LA X X N X N N N N

9x4=10x4-1x4

10x4
Products in the 10 times table can be used to A -2 12x3 =10x3+2x3
find products in the 11 times table and 12 5858 .1'”'. 5o .; 0 =30+6
times table. eocceece0ee® 0 =36
soccacOROOR®®

Year 4 onwards

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

e recall and use multiplication and division facts for the 2, 3, 5 and 10 multiplication tables, including recognising odd and even numbers

e calculate mathematical statements for division within the multiplication tables and write them using the signs + and =

¢ show that multiplication of two numbers is commutative but division is not

¢ solve problems involving division using materials, arrays, repeated addition, mental methods and division facts, including problems in contexts.

¢ recall and use multiplication and division facts for the 3, 4 and 8 x tables

e write and calculate mathematical statements for division using the multiplication tables they know, including 2-digit divided by 1-digit using mental and
progressing to formal written methods

¢ solve problems, involving missing number problems, involving division, including positive number scaling problems and correspondence problems where n
objects are connected to m objects

*Non statutory division 2 digit by 1 digit

e recall multiplication and division facts up to 12 x 12
e use place value, known and derived facts to divide mentally, including dividing by 1
¢ solve problems involving dividing a three-digit number by one-digit and number using a formal layout

e identify multiples and factors, including finding all factor pairs of a number, common factors of two numbers, know and use the vocabulary of prime
numbers and establish whether a number up to 100 is prime

e multiply and divide numbers mentally drawing on known facts

e divide numbers up to 4 digits by a one-digit number using a written method and interpret remainders appropriately for the context

e divide whole numbers and those involving decimals by 10, 100 and 1000.

e divide numbers up to 4 digits by a two-digit 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.
e divide numbers up to 4 digits by a two-digit number using the formal written method of short division as appropriate.
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Division

Stem sentences

Concrete (Can we make it?)

Pictorial (Can we draw it?)

Abstract (Can we write the equation?)

One group of two, two groups of two, three
groups of 2, ...

Ten, twenty, thirty, ...

One five, two fives, three fives, ...

Year R/1

6 biscuits shared between 2 children gives
3 biscuits each.

The costs __ p.
Each coin has a value of __p.
So | need __ coins.

Year 1

Five 2p coins = 10p

__isdivided into groups of __.
There are __ groups.

We can skip count using the divisor to find
the quotient.

Year 2

5+5+5=15
15+5=3

___divided between __is equal to __ each.

We can skip count using the divisor to find
the quotient.

Year 2

One 5is 1 each. That’s 5.
Two 5s is 2 each. That’s 10.
10+5=2
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Ten times __isequal to __so __ divided

c0o00000000Q

10x3=30

into groups of tenis __. 3x10=30
If the divisor is __, we can use the __times [. 000 O0GOOO .] m m 30-10=3
table to find the quotient. 9000000000 b ¥ M=

30 represents the total number of
Year 2

counters.

10 represents the number in each group.

3 represents the number of groups.
__isdivided into groups of __. Thereare __ (a) (4 4) 14=4x3+2
groups and a remainder of __. G@ G)G @@ G 14+4=3r2

(NCETM Year 4 unit 2.12)
Year 3

lojojlojollo/o/Ko;

[ VA VA -

L
01 2 3 4 5 6 7 8 91011121314

__isa multiple of __so when it is divided
into groups of __, there is no remainder.

(XXX X)

(XX XX
CEXNNX)

(X X X))

(XXX

— T T — ™
01 2 3 45 6 7 8 90N (l_), 13 14 15 16
multiple of 4

17 +5=2r7isincorrect because 7 is
greater than 5.

The remainder is always less than the Aours 17+5=3r2
divisor. v +4 o +4 +4

N N N
(NCETM Year 4 unit 2.12) Grazssaresnuinend
Year 3 or 4? -
To divide a multiple of ten by 10, remove @@@ 1,000s | 100s | 10s | 1s 90+10=9
the zero from the ones place. A tems < 104 ones V10 ° | o

40:10=4 g 1
Year 4 Do PN
® (10) (10) (10) (o) Chesze these e s
150+ 10=15

©P000000
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To divide a multiple of 100 by 100, remove 1,000s | 100s | 10s 15 900+100=9
two zeros (from the tens and ones places). 100 times 100 9 0 0
as many %100 \ 9 a o
Year 4 [
the size the size
;x100=200 200:-IOO=L
1500 =100 =15
L L1 1o 101 )
©P000000
If the dividend is made ten times the size, 8+4=2 P P TN = ) ~
. . . . (2) 2 ) (-2 (-2 12 =+ 3 =
the quotient will be ten times the size. W . . ./ - N/
CTETETR w 10 = 10
Year 4 [ N
"' 0 @
W . . 0 1 2 3 4 5 6 7 8 120 =+ 3 = 40
80+4=20 ( 20) \:@. ::zz@ @
="
'ﬁ @:‘ 0 10 20 30 40 50 60 70 80
5=
If dividing the tens gives a remainder of one ', "] 8tens + 4 = 2tens
or more tens, we must exchange the a / 4 ones + 4 = 10ne
remaining tens for ones. ﬂ ” / 2 84 = 4 = 21
A
Year 4 £ ,, / -y il
W £ 44 i 200000000 e
i ....... 21 ones + = 7 ones
84+4=21 £ ©POP0000000 81 + 3 Y
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If dividing the tens gives a remainder of one
or more tens, we must exchange the
remaining tens for ones.

Year 4

Da o paba
VWS
VWS
NNNN

1
4
72+3=24

2
3) ]

@
!

2 4
3j
73+3=24r1

i

10s 1s
2 1

4i84

4) 8 4

2 4r1

3j7‘3

8tens+4=2tens
4o0nes+4=1one




If dividing the hundreds gives a remainder of
one or more hundreds, we must exchange
the remaining hundreds for tens.

Year 4

CEREEEEEEE®

612 +4=153
1

EREEEEEEEE|

4):

1

g

5

21 2

4) 8 4 8

14 1

5j7205

1 5 3

4j621 12
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If there is a multiplicative change to the

___places to the right.

dividend factor and a corresponding change -1 -1 -1 -1 -1 - - 4
to the divisor, the quotient remains the mmmmm
same. r T T T T 1 x 10 l lX 10
@ - @ - 3 0 1 2 3 4 5
If | multiply the dividend by __, | must T T T T T + = 4
multiply the divisor by __ for the quotient to X3 x3 y " 20 30 IN ;
remain the same. @ N @ - 3 \/vv‘\/\/
: -10 -10 -10 -10 -10
5tens
Year 5 and 6 R O Q Q
If the dividend is made one tenth of the size, N - N _ _
the quotient will be one tenth of the size. | 2 NYWW 08 + 5 = (017
If the dividend is made one hundredth of ToLr b e e ; mol - 100
the size, the quotient will be one hundredth -«
of the size. - 8% =+ 5 = 17
I move the digits of the dividend __ places | . 2 5 1
to the left until | get a whole number; then | W 0 5
divide; then | move the digits of the quotient Z yg g 3 o ’ ' 51 2 25 g5 7 5) 5 25

Year 5 onwards
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Any two-, three- or four-digit dividend can . . .
be divided by a two-digit divisor using skip- Partitioning Short division Long division
counting in multiples of the divisor, or by
short division or long division.
@ o 1 4 01 4
Y
ear 6 3h‘ a3 12, 304 3 4
31 (1ten=x31=31tens)
1 2 4
1 2 4 (4onesx31=124 ones)
0
310 =+ 31 = 10
124 + 31 = 4
434 = 31 = 14
Where there is a remainder, the result can . _
be expressed as a whole-number quotient 354+15=7
with a whole-number remainder, a whole- g
number quotient with a proper-fraction 2 3 r9 2 3 15 2 3.6
remainder, or as a decimal-fraction
quotient. '|5j3 5 4 15j3 5 4 '|5i3 5 4.0
Year 6 e u 2e
5 4 5 4 5 4
4 5 45 4 5
9 9 9 0
9 0
0

S0,354+15=23r9

So, 354215 :23%

So,354+15=236
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