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Progression of skills - Addition

Year group

@©White Rose Education 2024

* Subitise to 3
* Count how many
* Make numbersto 5

* Add 1 more (through songs and rhymes)

* Conceptual

* 1more

* Notice the composition of numbers within 10
* Combine 2 groups

* Add more

* Add together

* Add more

* Bonds within 10

* Related facts within 20

* Missing numbers




Progression of skills - Addition

Year group Skill

* Add 1s to any number (related facts)

* Add three 1-digit numbers

* Add across a 10

* Add multiples of 10

* Add 10s to any number

* Add two 2-digit numbers (not across a ten)
* Add two 2-digit numbers (across a ten)

* Missing numbers

* Add 1s, 10s and 100s to a 3-digit number

* Add two numbers (no exchange)

* Add two numbers across a 10 or 100

* Complements to 100

* Add fractions with the same denominator within 1 whole

* Calculate the duration of events
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Progression of skills - Addition

Year group Skill

Year 4 * Add 1s, 10s and 100s to a 4-digit number
* Add up to two 4-digit numbers
* Add decimal numbers in the context of money

* Add fractions and mixed numbers with the same denominator beyond 1 whole

Year 5 * Add using mental strategies

* Add whole numbers with more than 4 digits
* Add decimals with up to 2 decimal places

* Complementsto 1

* Add fractions with denominators that are a multiple of one another

Year 6 * Add integers up to 10 million
* Add decimals with up to 3 decimal places
* Order of operations

* Negative numbers

* Add fractions
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Addition

Progression of skills

Key representations

Subitise to 3

Instantly see how many.

How many do you see?

Coem

p0d ¢

o % c..

- L]

**

Count how many

Begin to count objects using
1-1 correspondence.

How many are there?

1 2 3 A 5

0 00 0 R R

Count out ... from a larger group.
E.g. Collect 3 beanbags for a game

Through stories, songs and
rhymes.

Make numbers to 5 Show me... é @ % Begin to link numerals to quantities.

Start by showing 1, 2and 3 g @
using fingers. 0® % Q GBS o eteee? @
Add 1 more How many do | have now?
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Addition

Notice the parts that make
up the whole.

Progression of skills | Key representations
Conceptually subitise to 5 What do you see?
How do you see it?

OO0 ®® p 52

numbers within 10

Link to stories, songs and
rhymes.

1 more 1 more than ... 50000
Continue to link to stories, O .
songs and rhymes. 'l
ud
Notice the composition of | How many...? How many ways can you make...?

How many...?
How many altogether?

W l B
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Addition

Combine 2 groups

2 groups are combined to
find the total.

There are ....

There are ....
There are .... altogether. ; ||

EE™,

.. and .... make ....

QO[O0

CEER

g

i B

0000
Add more First... Then.... Now.... | have ....
| add .... more. <}
A quantity is increased. Now | have.... . .

&
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Addition

Progression of skills Key representations

Add together There are ... ... is a part. ... plus ... Is equal to ...

(aggregation) There are ... ... is a part. ..isequalto ... + ..
There are ... altogether. ... is the whole.

A quantity is increased.

0000

-«

[1]2[3@s[6[7]8]910)

2 quantities are combined . Q 4+2=6
to find the total. ..@ . m 2+4=6
9
6=4+2
) 4 2 6=2+4
4
Add more First... Then... Now... | startat ... ... plus ... isequal to
(augmentation) . ljumpon.. ..isequalto ..+ ..
w Iland on ...

4+2=6
2+4=6

6=4+2
6=2+4
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Addition

Bonds within 10 .. is made of ... and ... ... can be partitioned into ... | ... plus ... isequal to ...
.. and ... make ... and ... 6+0=6
Include bonds for each 7 S+1=6
number within 10 ';)) ) @ 4+2=6
' , 3+3=6
Encourage children to 24+4=6
notice patterns. . A ' 1+5=6
' 0+6=6
Related facts within 20 | knowthat ...and ... = ... .. morethan ... is ... What patterns do you
$0..and.. =... SO ... more than ... is ... notice?
Make links to known facts. 5+2=7
) ) OO W T T SN B _
), )OO 012 3 4567890 15+2=17
) D OO a v -
DO DO|INe S N, N, 7=5+2
). YO ). 10 11 12 13 14 1S 16 17 18 9 O 17 - 15 + 2

Missing numbers How many more do you If ...isthewholeand ...isa | ... plus...isequal to ...
need to make ...? part, the other part must
Make links to known facts. be...
Q. . 2+[]=6
b ? - 6 6=2+
2 | ?
) ) - “ - . - - + - - - -
0 123 4 s® 7 & 9 1
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Addition

Progression of skills Key representations
Add ones to any number | know that ...and ... = ... ... more than ... is ... What do you notice?
(related facts) s0..and..=.. 5O ... more than ... is ... Can you continue the
= ‘\.1 ’ &'i pattern?
Make links to known facts. i i g i 3 i . i i fo 5+2=7
A A 15+2=17
B T I B 2542 =27..
20 21 22 23 24 25 26 27 28 29 N
Add three 1-digit numbers | .. and...are a bondto 10 Double ... + .. = ... What do you notice?
10+..=.. Which addition is the
Prompt children to o0 -- . ? easiest to calculate?
understand that addition « | s 1 s
can be donein any order A
and to make links to known 8 : 1 : 9 _
e 9+1+8=
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Addition

Add across a 10

Partition the number being
added to make a full ten.

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

ladd..togetto.. thenladd .. 8+5=13

28+5=33
0000 )") DOOOIDO000 )[000
slsle)lele) slslelele Bieie) X )

8 + } + + + 4 . . : . . 1 28 + '>}
] 4 5 . 7 » s B 2N 1un 219
2 3 s
I n
Add multiples of 10 ... ONes + ... ones = ... ones What is the same? 2‘0
SO ... tens + ... tens = ... tens What is different?
Make links to known facts .
within ten. e S (% e
0 1 2 3 4 S 6 7 8
3 + 2 = 5 .3 ?
* 30+20=50| , , | (’:\’ ! L | . Iv ' ]
0 10 20 30 40 SO 60 70 80 %0 100 » 1w
Add 10s to any number ..tens + ... tens = ... tens Toadd... | needtoadd 10 | | knowthat..and..=...
.. tens and ... ones = ... ... times. SO..and..=..
Make links to known facts. sisiaiainlaizisisln
:ntnjn:n::si.\:n:n:njw 30+20=So
+ |"‘u.“®“.‘.".u.”..’ 34+20=54
.. 'u‘u_u‘«'u'u‘o'u’n.w
.. IHH”.M‘H u‘n‘u_»co
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Addition

(across a ten)

Begin to exchange 10 ones
for 1 ten.

.. oOnes =

..ten and ... ones

Add 2-digit numbers ... ONes + ... ones = ... ones 3 ones + 1 one = 4 ones
(not across a ten) .. tens + ... tens = ... tens 4tens + 2 tens = 6 tens
_Tens _JiGRSS)

o ) T . 6 tens + 4 ones = 64
Lining up ones and tens in T (e .
columns will support with e " ;
later written methods. aomD | e o ° — [ 2
Add 2-digit numbers There are .... ones, so | do/do not need to make an exchange.

?

45

|

37

5ones + 7 ones = 12 ones

12 ones =1 ten and 2 ones

4 tens + 3 tens + 1 ten = 8 tens
8 tens and 2 ones = 82

Missing numbers

Solve missing number

problems and use the
inverse to check.

How many more do you
need to make ...?

rYyYy-yyrvwssm

6 + 10
11 1] 10-[]=6

w

9
4

r

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

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

10+8=12+
00000 00000
00000 00000

©White Rose Education 2024



Addition

Progression of skills Key representations
Add 1s, 10sor 100s to a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number S |
235+3=

Emphasis on mental Im 235+ 30=
strategies including number 235 + 300 =
bonds and related facts. 111 + =118
Prompt children to notice 444 + 5= 777+ 2 = 604 + 20 = 111 + — 181
which digit changes. 444 + 50 = 777 + 20 = 604 + 50 = —

444 + 500 = 777 + 200 = 604 +90= 111+ =811
Add two numbers ... ONes + ... ones = ... ones ?
(no exchange) ... tens + ... tens = ... tens us | 432

... hundreds + ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens O— l W't'o
introduction of formal .. EEE L 000 (000 8‘00 mOOC

itt ethod. ‘
written metho 0000000 |00 I 432
|
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Addition

Add two numbers across a | There are ... ones, so | do/do not need to make an exchange.

10or 100 There are ... tens, so | do/do not need to make an exchange. |
... ones = ... ten and ... ones. ’ EROUON
Formal written method ... tens = ... hundred and ... tens. EOROOE
involving up to 2 exchanges ENEEEN
including 3-digit plus 2-digit ! -
255 | s4
numbers.
atvle] ‘ .
NN witlo
i1l 3[(6]7] |
(156) (39)
5131
Complements to 100 ... plus ... isequal to 100 | add ... to get to the next 10, then ... to get to
100
Pairs of numbers which @
total 100
@ ‘ 38+ 62 =100
2 +60 62+ 38=100
[y ) 10=38+62
100 ! 1 1 100 =62 + 38
3 | ? 8 40 100
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Addition
R

Add fractions with the When adding fractions with the same denominator, | only add the numerator.
same denominator within 1 | ... fifths + ... fifths = ... fifths
whole

BT 1 T ] i+

Make links with known

facts. B T T T ] % + %
Bl T 1T 1 | z+:

Calculate the duration of From ... to ... o'clockis ... minutes.

events From ... o'clock to ... is ... minutes.

The total time taken is ... minutes.
Find durations of time
between a given start and
end point. Children will
need to calculate
complements to 60

+35mins + 18 mins

T=)Es) Y )

L} ] 1
stort finish 225 300 318
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Addition

Year 4

* Add numbers with up to 4 digits using a formal written method.
* Solve simple measure and money problems involving fractions and decimals to 2

decimal places.

* Add fractions with the same denominator.

Progression of skills

Key representations

Add 1s, 10s and 100s to a

The ones/tens/hundreds/thousands

What patterns do you notice?

to calculations.

4-digit number column will increase by ... 2,350+ 3=
2,350+ 30=

Emphasis on mental Thousonds | Hundreds | Tems 2,350 + 300 =
strategies includingnumber | @® (@® OO0 00 2,350 + 3,000 =
bonds and related facts. i) (s Y 1o0) 00
Prompt children to notice (4] 6,040 + 200 = 2211+  |=2251
which digit changes. 6,040 + 500 = 2,211 + = 2,215

3425+3 = 3,425 + 300 = 6,040 + 900 = _

3425 +30= 3,425 + 3,000 = 2,211 + = 2,511
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. L.

/ - 0005 00
oo o000 | 0 L ||

Formal written method with | | can exchange 10 ...for 1 ... =~ (0] ThH|T O
up to 3 exchanges. © NE : : :
Encourage children to © g sT11913
estimate and use inverse 05)
operations to check answers

@©White Rose Education 2024
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Addition

White Rese

MATHS

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

A=)
m £325

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

Progression of skills Key representations
Add decimal numbers in ... pence + ... pence = ... pence £3.25 can be partitioned into £3 + 20p + 5p
the context of money ... pounds + ... pounds = ... pounds

+£3 +20p +5p

Y Y

r 1 T 1
£2.45 £5.45 £5.65 £5.70

Add fractions and mixed
numbers with the same

denominator beyond 1
whole

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

.. fifths + ... fifths =

5
)

flfthS

-

4
\5/

[ E
I8
s
~N
e
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Addition

Progression of skills

Key representations

Add using mental strategies

Add 1s, 10s, 100s, etc. to
any number.

Use number bonds and
related facts.

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

Toadd ..., | can add ... then subtract ...

?
6,458 | o9

+100

/_ 99

6,557 6,558

Add whole numbers with
more than 4 digits

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

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

L L -
wisin
olwlvwl |
Wi

+*
wlale il

CIR

©W hite Rose Education 2024

19




Addition

Add decimals with up to 2
decimal places

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

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

1,000

444 + 556 = 1,000

O Tth | Heh [ Then

Progress from the same o 0009 ® ;:: '
number of decimal places to — | M * gg '
a dlfferent number of o0 ooo 000! | |- e
decimal places, and from no (3 o0 13 00 =2
exchange to exchange. l... 00 |® P 488 o0

| | o
Complementsto 1

=1
Pairs of numbers with up to ‘ ‘ '
3 decimal places which total
‘ () QO (@) T
Encourage children to make
links with bonds to 10 and 4+6=10 04+06 =1
complements to 100 and o 44 + 56 = 100 0.44 + 056 = 1

0.444 + 0556 =1

©W hite Rose Education 2024
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Addition

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.

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

.........

P

00 st

ol

oelun

©W hite Rose Education 2024
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Addition

Progression of skills

Key representations

Add integers up to 10
million

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

nlw N
S N I N
N = =

+
=l il= W
=Wl &

2,354

750

1,500

Add decimals withup 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.

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

Th | Hth Theh

3
(=Ye] $12711514]
(-] 5:2 6 2
.
(=]

=l O

VU W S —
“loh|vn O
ot

©W hite Rose Education 2024
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Addition

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

Order of operations

Calculations in brackets
should be done first.
Multiplication and division
should be performed before
addition and subtraction.
*When no brackets are
shown and the operations
have the same priority,
work left to right.

(3+4)x2=14

000 00060
o000
000 O 3+4x2=11
000 ¢
OO
000

3xX4+2=14

Negative numbers

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

O

-3+5=2
| ]
| 1
4 5
+1 *5 —11+16=5 |
m —S
| [ I
-11 0 5

|
| | |

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

The difference between -5 and Sis 10

©W hite Rose Education 2024

23




Addition

Add fractions

Convert fractions to the
same denominator before
adding. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then to mixed numbers.

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

()
01O

The lowest common
multipleof ...and ... is ...

...is made up of ... wholes

()

@) (B
B ()
B 77
I

©W hite Rose Education 2024
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Progression of skills - Multiplication

Year group Skill

* Continue with counting and subitising skills as a foundation for later work on
equal groups. (see addition and subtraction sections)

* Doubleto 10

* Make equal groups

* Countin 2s, 5s and 10s
* Add equal groups

* Make arrays

* Make doubles
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Progression of skills - Multiplication

Year group Skill

* Link repeated addition and multiplication
* Use arrays

* Double

* The 2 times-table

* The 10 times-table

* The5 times-table

* Missing numbers

* The 3 times-table

* The 4 times-table

* The 8 times-table

* Related facts

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

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

* Scaling

* Correspondence problems
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Progression of skills - Multiplication

Year group Skill

Year 4 * Times-table facts to 12 X 12

* Multiply byland 0

* Multiply 3 numbers

* Factor pairs

* Multiply by 10 and 100

* Related facts

* Mental strategies

* Multiply a 2 or 3-digit number by a 1-digit number
* Scaling

* Correspondence problems
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Progression of skills - Multiplication

Year group Skill

Year 5 * Multiples and factors

* Square and cube numbers

* Multiply numbers up to 4 digits by a 1-digit number
* Multiply numbers up to 4 digits by a 2-digit number
* Multiply by 10, 100 and 1,000

* Mental strategies

* Multiply fractions by a whole number

* Multiply mixed numbers by a whole number

* Find the whole
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Progression of skills - Multiplication

Year group Skill

* Multiply numbers up to 4 digits by a 2-digit number
* Multiply by 10, 100 and 1,000

* Order of operations

* Multiply decimals by integers

* Multiply fractions by fractions

* Find the whole

* Calculations involving ratio
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Multiplication

Progression of skills | Key representations

Double to 10 Double ... is ...

... is double ...
Prompt children to notice 000
that double means twice as n @ D00

many and to notice that

there are two equal groups. l ' = ’_,_

Make equal groups There are ... groups of ...

There are ... altogether. z
Provide opportunities to

make equal groups when

tidying up or during snack A, ' .
time. Encourage children to 0
check that each group has \ 7 @ -

the same amount.
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Multiplication

represent equal groups and
to draw pictures or use
objects to represent a
repeated addition.

BRRR ooroee

Progression of skills Key representations
Countin 2s, 5s and 10s There are ... equal groups of ... | Continue to colourin...s | Complete the number
There are ... altogether. What do you notice? track/number line by
Begin by counting objects counting in ...s.
that naturally come in 2s, 5s u % u u u
and 10s, for example pairs
of socks or fingers. 1]2]s]als]e][7]s]o]0 T !
M2 MIS[16]17]18]19]|20 Is 10]15!20
2122123|124|25|26|27|28|29|30
31[32|33]34|35|36|37|38| 39|20 o ,
4 |a2| @3] aa|as | a6 |7 | a8 | a0 [0 ngos’o‘o‘ ' '
Add equal groups There are ... groups of ... What is the same? What is different?
(repeated addition) There are ... altogether. _
2 SO S 2=
Children should be able to - ' . 10+ 10+ 10=30 5+5+5=
write a repeated addition to ' 10+ 10+ 10=

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

©White Rose Education 2024
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Multiplication

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.

® BB
® ®>®I® WD

Make doubles

Children understand that
doubles are two equal
groups. Children may begin
to explore doubles beyond
20 using base 10

Double ... is
S I
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Multiplication

White Rese

MATHS

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

Progression of skills Key representations
Link repeated addition and | There are ... equal groups with ... in each group.
multiplication

There are ... altogether. 5 34+3=6
@ @ 3 | 3 | 2x3=6

20 I G T I )

s | 5| 5| 5| 4x5=20

Use arrays

Encourage children to see

There are ... rows with ... in each row.
There are ... columns with ... in each column.

O O a a O 3 lots of 5 =15

lcansee ... X ..and ... X...

Encourage children to make
links with related facts.

that multiplication is _ 3x5=15
commutative. O O a a O 2 i 5x3=15
O O d a a 5 lots of 3 =15 Ix5=5x3
3+3+3+3+3=15
Double Double ...1is ... Double ... is ... so double ... is ...

seee —» sses ssee Doubledis8

BB . EEEEQEEEE §E§§°°“"""‘°‘“°
Double 4is 8

©W hite Rose Education 2024
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Multiplication

The 2 times-table ..lotsof 2= ... times 2 is equal to ...
WX2= u Q&
. L 1)2|3)a|s)6|7)a]|9 )0
Encourage daily counting in Tolalel st olelsln
multiples both forwards and LA u u 21|22 23|28 25 |28 27 |28 s | 30
back. Notice that all (N Lx2—7 2-1x2
multiples of 2 are even o0 Xe= =1ix
numbers. "1.p1.r. 2x2=4 4=2x2
e 3X2=6 6=3X2
: ]
Qeae 2121220 g 2 4 6 8 10 12 14 16 18 20 22 24
The 10 times-table .. lotsof 10 = a0 g dm | ..times10isequal to ...
X10= \-“}/\‘/ \-“:17\/
' ) ) s B Lf[;. r“l I"p L- 2 3 4 S 6 7 8|9 0
Encourage daily counting in ’\‘}'\L/ *\‘/\j 1122 13|se |15 16|27 810 |20
multiples both forwards and - 0,0 a0, I 222 |2 2|3 2 2 2 %0
back. Notice the pattern in o ,\f&,m v WV M 02 3 | 6w | » 40
the numbers. —4 p—4 ? _ _
A I"',“-,;)'j. A 1010 |10 10|10 | 10 1x10=10 10=1Xx10
' 2X10=20 20=2XxX10
Q9 129 129] 29 R 22 3x10=30 30=3x10
CORA LA CA LA | o
cORL P e P @S |1 1+ 1T 1+ 1T 1T T T T T 1
Q9 | | 222 |o 10 20 30 40 50 60 70 80 90 100 110 120
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Multiplication

The 5 times-table .. lotsof 5 = ... times 5 is equal to ...
. . i w X5 = %@ %@ % 1(2]) AAsAn 7|8 ’,”
Encomge dallycount|ng in ll l) l| 12} lb U ll l'
multiples both forwards and n| 22| 2 u. n | n
back. Notice the pattern in ﬁummm u'n ulu » u. n u " | %
the numbers. 1X5=5 5=1x5
OO@@®|  xszw we
OIOIOIOI 2x5-10 10=2x5
: e
s | s|sfs]s 0 5 10 15 20 25 30 35 40 45 50 55 60
Missing numbers ... is equal to ... groups of ... .. times ... isequal to ...
Make links to known facts. | 18 socks, how many pairs? u X2 =18

18=2X

|
1 & T & 1T & &+ 1T 711
0 2 4 6 8 10 12 14 16 18 20
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Multiplication

Progression of skills Key representations
The 3 times-table ... groups of 3 = 'Y I DE times 3 is equal to ...

wX3=
Encourage daily countingin | 3, ... times = eee Akl RARE - EERS  EJ
multiples both forwardsand | 3 X ... = b o Rdbd  RAEE  EAE
back. "X X | 21| 22|23 |28|25 26 |27 28 | 29 |30

4X3=12 12=4X3

BEBRBE 3333 4441+
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table ... groups of 4 = .. times 4 is equal to ...
wXq= 12 s |als 6 7 |8]9 20
Encourage daily countingin | 4, ... times = o000 12 DR 3 [ 14 | 15 JRO 27 | 18 | 10 DB
multiples both forwardsand | 4 X ... = . X X X 21| 22 | 23 |24 25 | 26 | 27 |38 29 | 30
back. Encourage children to 'Y X X ) o - '
notice links between the 2 3x4=12 12=3x4
and 4 times-tables. e L I
mmm = - - 0 4 8 12 16 20 24 28 32 36 40 44 48
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Multiplication

The 8 times-table .. lotsof 8 = .. times 8 is equal to ...
X8=
Encourage daily counting in | 8, ... times = EE@ '-2-’-‘-516.7-'.9»“’.
multiples both forwardsand | 8 X ... = NRIBINISPPVIBIYIN)
back. Encourage children to 8 8 8 ”.”.”ﬂ”.".".”_”-”_
notice links between the 2,
SCTRI= i
4 and 8 times-tables. L A A X X X N N J RIS s
o000 OQOOGOS | T+ T+ T++1+T++"+"1
o000O0OOGO® 0 8 16 24 32 40 48 56 64 72 80 88 96
Related facts .. X ...onesisequal to ... ones
50 ... X ... tens is equal to ... tens.
Useknow‘edgeof aaan aeen aaan ‘.00 OOOO
multiplying by 10 to scale
times-table facts. 0000 OOOO 3X4=12
0000 OOO0O 3x40=120

Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.
by a 1-digit number - no ...ones multiplied by ... is equal to ... ones.
e o e -
Children apply their Sesssseess] 30X 2=60 2x4 00 15)
understanding of arm vu 2X2=4 =

. T 00 o
partitioning to represent ey 00 °
and solve calculations using | |CITIIIIIIN ce 32 X 2 = 64 @ 0 ©0 °
the expanded method. _______
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White Rese

. i i
Multiplication MATHS
Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.
by a 1-digit number - with ... ones multiplied by ... is equal to ... ones.
exchange
Children apply their % vner
derstanding of
tncersiancing o T | wwewm | 20X 4=80 45 % 3 Yons
partitioning to represent sssasessss) ) 0000 00000
- - AT 4xXx4=16
and solve calculations using s | eew 0000 00000
the expanded method. T | oooo | 24x4=96 @ @ 0000 00000
Scaling There are .... times as many ... as ... ... IS ... times the size of ...

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

AA AAAA [2]2]2

There are 3 times as many triangles as
circles.

... I5 ... times the length/height of ...

4 cm

s 16 cm

Miss Smith is twice the height of Jo. =

©W hite Rose Education 2024

60



Multiplication

Correspondence problems | For every ..., there are ... possible ...
(How many ways?) There are ... X ... possibilities altogether.

Encourage children to work
systematically to find all the

different possible
combinations. ‘ ‘ a

& &

For every hat, there are two possible
scarves.
3X2=6

There are 6 possibilities altogether.
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Multiplication

Year 4

* Recall multiplication facts for multiplication tables up to 12 x 12
* Use place value, known and derived facts to multiply mentally, including: multiplying
by 0 and 1; multiplying together three numbers.

* Recognise and use factor pairs and commutativity in mental calculations.
*  Multiply two-digit and three-digit numbers by a one-digit number using formal written

layout.

* Solve problems involving multiplying and adding, including using the distributive law
to multiply two-digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progression of skills Key representations
Times-table facts to ... groups of ... = iTalo]e]s]s]?s]"
12 x 12 ... times ... is equal to ... e TR e e

e x s = l - ? v )  §) L ) ) .N "‘ '!4 »n 2
Encourage daily counting in ses Oo L1 | n 1 n | n alalofillels]o]s
multiples both forwards and OO0 R e s B
back. Encourage children to o O , ~ nin win/x@n»w
notice links between related : R R ol
times-tables. O o 0 11 22 33 44 S5 66 77 88 9 110121 1%2
Multiply by 1and 0 Any number multiplied by 1 is equal to ... e K o =

Any number multiplied by 0 is equal to ... 1x1=1 1X0=0

- 2X1=2 2X0=0

% % %R

\QD QQ) (Q) \C_j;’ \\(_3; @_@ 3x1=3 3Xx0=0

cleleole e e

= -/
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Multiplication

Progression of skills

Key representations

Multiply 3 numbers

Children use their
understanding of

Towork out ... X ... X .., | can first calculate ... X ... and then multiply the answer by ...

88 88 88 ,,;,3-3x3-2
88 88 88 ,,;,,-6x4=24

commutativity to multiply 8 &6 &6
X4xX2=12X2=
more efficiently. S8 &8 8n hodl b T,
Factor pairs 12= .. X ..,80..X 12 = .. X ..X ..
i i o000 0ONS
e e e | Sessssss
1S Using 00000000 3Xx6=8x3x2 9000 0088 ,3_5x1x2

factors pairs. 8% 6=24X2 0866 00066 .o ..
000 0OONS o000 o000
e0000OONS 0000 0000
S000OONS 0000 o000

Multiply by 10 and 100 When | multiply by 10, the digits move ... | When | multiply by 100, the digits move ...

) place value column to the left. place value columns to the left.

Some children may over- ... is 10 times the size of ... ... is 100 times the size of ...

generalise that multiplying R | —~a_ -

by 10 or 100 always results :0 :: ® (o0

in adding zeros. This will - e®

cause issues later when W o ™ | W | T

multiplying decimals. :. :: ® (o0
‘ M 35 %X 10=1350 oo 14 X 100 = 1,400
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Multiplication

multiplying by 10 and 100
to scale times-table facts.

000 O000
000 OCOOO
000 00O
000 OOO
000 OO0
000 OO0
000 000

Progression of skills Key representations
Related facts ... X ...ones is equal to ... ones
S0 ... X ... tens is equal to ... tens
Use knowledge of and ... X ... hundreds is equal to ... hundreds.

3X7=21
3X70=210

7X3=21
7X30=210

3 X700=2,100 7 X 300 = 2,100

Mental strategies

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

... tens multiplied by ...
..ones multiplied by ...

[

is equal to ... tens.
is equal to ... ones.

26 X 8=80+ 80+ 48 =208

l X 3 x 3
3X26=60+18=78 60 18
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Multiplication

Progression of skills Key representations

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

number by a 1-digit To multiply a 3-digit number by ..., | multiply the ones by ..., the tens by ... and the

number hundreds by ... | - -

e ] W7o HIT|O 000 0000,

The short multiplication OO0 0000 BEL ar A | 0000

method is introduced for I )O‘f ) 0000 x| 5 . 5 -~ ,"Y‘i : 0000

the first time, initially inan | oy 2|0 (4 x 5) 111710} ot :;’ :

expanded form Y | :)() ' caoa 150 (30 x 5) i :\/ AL :m:
P : 000 0000 170 1000,0000

000 0000 o 007
Scaling is ... times the size of ...

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

7 7 7 7 7 7

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

6 6 6 6 6 6 6

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. Deep pan Malian | The |
Cheese cop c1 | CTh |

A pizza company offers a choice Mushroom M OP Mi |__MM

of 5 toppings and 3 bases. Vegetable voe vi __} v |
Chicken cCoP C1 CTh

5§X3=15 Tuna T DP T | TTh |
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Multiplication

Progression of skills Key representations
Multiples and factors ... iIs @ multiple of ... because | ... is a factor of ... because The common factors of ...
R G SR and ... are ...
Encourage children to ' ' ' ' 00000000 1 x5 ‘ -
notice patterns and make LoERE o
links with known facts. 1|2 8 a|s ] 7]s]8]»] ::8: 2 %4 (O)
11 /22113 14|35 16 17:1!9&
SR B EIEI) 1,2, 4 and 8 are factors of 8
Square and cube numbers | ... squared means ... X ... ... cubed means ... X ... X ...
0000
000 00060
L 1 000 0060 iy
2 L 1) o080 00060
1x1 2x2 3x3 4x4 |[1x1x1 2%X2X2 3x3x3
12=1 22=4 3?*=9 42=16 | 1’°=1 22=8 3*=27
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Multiplication

Multiply numbersup to 4
digits by a 1-digit number

This builds on the short

multiplication method
introduced in Y4

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

by ... and the thousands by ...

Th H T _
e (© (00000 | {1]1]S]2]
©]€) x 3
e |(© [|00000
(0]®)
e |@ 880-0.

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 |O000 x

0000 40
3|8888(S388| 15120 15
0000|0000| | 2| =0 8
2|8838|9389

32X44=1200+80+120+8
32X 44=1,408

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

x| 10 3
3|2
30| 200 | %0 x 113
| 0
2|20 | o 3]210
4 18

i

JOO+90 +20+ 6= 416

| =3
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Multiplication

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

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

M HTh | TTh Th H T Th H T Tth | Hth
Some children may over- M’.’;“;‘"
generalise that multiplying @ |00 ® (00
by a power of 10 always
results in adding zeros. This | 234 X 10= 2,340 234x10=234
will cause issues later when | 234 X 100 = 23,400 234 X100 =234
multiplying decimals. 234 X 1,000 = 234,000 2.34 X 1,000 = 2,340
Mental strategies The most efficient strategy to calculate ... X ... is ...

Tocalaculate ... X 12, lcando ... X ... X ...
Children continue to use
effident mental strategies

such as partitioning and For example: 121 X 12

knowledge of factor pairs | could calculate 100 X 12 plus 20 X 12 plus 1 X 12
and related facts to | could calculate 121 X 10 plus 121 X 2

multiply. | could calculate 121 X 6 X 2

| could calculate 121 X4 X 3
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Multiplication

Multiply fractions by a To multiply a fraction by an integer, | multiply the numerator by the integer and the
whole number denominator remains the same.
Make links with repeated 111111111
addition. 717171717
loa=1,.1.1_114 1,1,1,1,1_5 2.2 .2 ,2_6
FEEXATE TS Y| Ix5=3 4345 +7+7=7 §X3=5+5+35=3
1111111111 2 2 2
5 5 5 5 5 5 5 5 5
L1 ] I |
| p— 1 1 1
0 1 0 1
L al 2,328 11
Multiply mixed numbers by | | can partition DQ intol] andJ
a whole number . O 2
 hei |
RN O e ] s ) 6
2X3=6 3 X3=3=2
N N N O I N I A A 3 3
D) N BN ) ;2. 5-64-s
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Multiplication

Find the whole If é is ..., then the whole is ... X ... If %is ..., then %] is ... and the whole is ... X ...
Children multiply to find the
whole from a given part.
—;-of_=6 ;of_=24 %=24+4=6
3 5X6=30 H 7X6=42
sjefefe]e] Zofso=6 —— 3 of 42=24
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Multiplication

Progression of skills Key representations
Multiply numbers up to 4 To multiply by a 2-digit number, first multiply by the ones, - |
digits by a 2-digit number then multiply by the tens and then find the total. | - 1.2 g :
+| 172082 (1.207x6)
36210 (1207x%30)
43852

Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.
1,000 ... iIs 10/100/1,000 times the size of ...
Some children may over- M ™ ™o | W | T r RS @ EICENET
generalise that multiplying 0 00 00 ‘ .00 00 00
by a power of 10 always LBl L | o o0
results in adding zeros. 234 X 10=2,340 0.234 X 10=234

234 X 100 = 23,400 0.234 X 100 = 23.4

234 x 1,000 = 234,000 0.234 x 1,000 = 234
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Multiplication

Order of operations ... has greater priority than ..., so the first part of the calculation | needtodoiis ...
Calculations in brackets
should be done first. 900 0000 000 0000
Multiplication and division 000 0000 000 0000
should be performed before —
3+4)x2=14 3+4x2=11
addition and subtraction. (3+4)
3 + 42

Multiply decimals by | knowthat .. X .= .., | need to exchange 10 ... for 1 ...
integers so |l also knowthat .. X ... =.. == R T T T T T T

oJe Y | 13talz
This is the first time children Q0% 9 || XL 3
multiply decimals by ‘ Y 10120
numbers other than 10, 100 O
or 1,000 0 T F P wn |
Encourage them to make 20  © 009 00 : o e
links with known facts and °|Q|°|.|°|Q [Q O O|OIO]O :: : %: :: :: . : :::
O 0/0/0/0/0/0 (OOPO00 | e 1o oee [ 00 : o oee
multiplication. o g

6x2=12 6xX02=12
213 x4 =852 213 x4 =852
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Multiplication

Multiply fractions by
fractions

Encourage children to give
answers in their simplest
form.

When multiplying a pair of fractions, | need to multiply the numerator and multiply the

denominator.

1
5

[

1.1
3XE=

8
15

WiN
i

X

Find the whole

Children multiply to find the

If% is .., thené is ... and the whole is ... X ...

whole from a given part. % of =18 g of =48
1 _ n:a—
? 9= 48 +4 =12

s _ ?
18x3=254 L 9x 12 =108
1

gw_) 30f54—18 gOf1m=48

48
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Multiplication
et A T |

Calculate percentages There are ... lots of ... %in 100% | ... % is made up of ... %, and ... %

To find ... %, | need to divide by ...
Children first learn how to 100% ] 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 25% | 2% 2% | 2%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. S50%of ... = ...+ 2 To find 23%, | can use 10% X 2 and 1% X 3

25% of...=..+4 To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio | For every ..., there are ...

x6

Encourage children to see For every 1 adult on a school trip, there are 6 children, /\
the multiplicative Adults | Children

relationship between ratios. 1 6

They will need to multiply adults X 3( 2 12 > x3
or divide each value by the 3 18

same number to keep the id '

ratio equivalent. @ ’ H H ” H - ‘ : \)(6/

Double number lines and
ratio tables help children to

see both horizontal and 0 1 2 3 4 5 6
vertical multiplicative Children
relationships. The ratio of adults to childrenis1:6 0 6 12 18
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