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Thecalculationpolicyisdividedinto four sections:addition, subtractionmultiplication and
division. At the start of each sectioygu will find an overview of the progression of skills.
Calculations involving decimal numbers and fractions are included.

The calculation policy follows trgame concrete, pictorial, abstract approach as our main

schemes olearning. Wherappropriate, sentencetemsandkeyquestions are included
alongside the key representations.

Whereskills aredividedinto morethan one sectionacross thgage, there is progression in
the level of difficulty from left to right.

Forexample, wheraddingacrossa 10, childremeedto be ableto addacross 10 itself, before
making links with related facts.

Add across a 10 ... can be partitioned into ... and ... ladd ... to get to ... then | add ... 8+5=13
28+5=33
00000 00 e bio)ele)e] @le)e)e]e)@leleiele] I J J
Partition the number you D00ee D000 OI00000I000ee

are adding to make a full S
ton: 8+ (5) iy oY, Y| 284 PTG O i, T |
m 3 4 5 6 7 8 9 10111218 3.4 § 6 7 8 9 10 11 12 13
(2) 3 ) 2) (3 R A
23 24 25 26 27 28 29 30 31 32 33




Progressiorof skills- Addition
Skill

Yeargroup

©White RoseEducation2024

Subitiseto 3
Counthow many
Make numbersto 5

Add 1 more (through songsand rhymes)

White Rose

MATHS

Conceptuallysubitiseto 5

1 more

Notice the compositionof numberswithin 10
Combine2 groups

Add more

To To Do o Do|Do Do o Do Do o o >

Addtogether

Add more
Bondswithin 10
Relatedfactswithin 20

Missingnumbers




Progressiorof skills- Addition
Skill

Yeargroup

©White RoseEducation2024

Add 1sto anynumber (relatedfacts)

Add three 1-digit numbers

Addacrossa 10

Add multiplesof 10

Add 10sto any number

Addtwo 2-digit numbers(not acrossa ten)
Addtwo 2-digit numbers(acrossa ten)

Missingnumbers

White Rose

MATHS

o Jo Do o Do Do|Be o Do Do o Do o I»

Add 1s,10sand 100sto a 3-digit number

Addtwo numbers(no exchange)

Addtwo numbersacrossa 10 or 100

Complementgo 100

Add fractionswith the samedenominatorwithin 1 whole

Calculatethe duration of events

4




White Rose

Progressiorof skills- Addition MATHS

‘ Yeargroup Skill

Yeard Add1ls,10sand 100sto a 4-digit number
Addup to two 4-digit numbers
Adddecimalnumbersin the context of money

Addfractionsand mixed numberswith the samedenominatorbeyondl1 whole

Yearb Add usingmental strategies

Addwhole numberswith more than 4 digits
Adddecimalswith up to 2 decimalplaces
Complementdo 1

Add fractionswith denominatorsthat are a multiple of one another

Year6 Addintegersup to 10 million

Add decimalswith up to 3 decimalplaces
Order of operations

Negativenumbers

To o To o TofTo To T To To| To TIo To I»

Add fractions

©White RoseEducatiorn2024 5



Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Beginto countobjectsusing
1-1 correspondence.

1 2 3 4 5

R

Subitiseto 3 Howmanydo yousee? @ @ %
Instantlyseehow many. @ ? *
Ao i Y
&
Counthow many Howmanyarethere? Countout X from alargergroup.

E.g.Collect3 beanbagdor a game

Makenumbersto 5

Start byshowingl,2and3
using fingers.

ShowY S X

0® % J

¢ ¢

Beginto link numeralsto quantltles.

Y
888> SHSE [5)

\4

Add 1 more

Throughstories,songsand
rhymes.

Howmanydo | havenow?

—
!aﬂ;‘:"-" ;:

&

©White RoseEducation2024




Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Conceptuallysubitiseto 5

Noticethe partsthat make

What do you see?
Howdoyouseeit?

e 3

up the whole. SR
: (= 000 ®
1 more 1 morethan X isX
! OlO[0[00 =
Continueto link to stories, = iR
songs and rhymes.
: y .lll 1]213]a]s5]6]7]8]9]10

Noticethe compositionof
numbers within 10

Linkto stories,songsand
rhymes.

HowY | y e XK
HowY | y e XK
Howmanyaltogether?

ag

HowmanywayscanyouY | { S X K

Wk I HEE

©White RoseEducation2024



White Rose

Addition MATHS
Combine2 groups ThereareX @ X @ndX dmakeX @

ThereareX ®
2 groupsarecombinedto Therel NXBaltogether.
find the total.

sz 1 B

| haveX @
| add X @more.
NowlK | @S X &

&

Add more

Aquantity isincreased.

©White RoseEducatiorn2024 8



Addition

White Rose

MATHS

2 quantitiesare combined
to find the total.

Thereare X altogether.

‘%a° EQ

E)IOOOD
L] |

X isthe whole.

Progressiorof skills Keyrepresentations
Addtogether ThereareX Xisapart. ...LJt dza equato X
(aggregation) Thereare X Xisapart. Xisequalto X & X

4+ 2=06
2+4=06

6=4+ 2
6=2+4

Addmore
(augmentation)

Aquantityisincreased.

L adlFr NI Fd X
[ jumponX
L ftlFYyR 2y X

112][3@5/6]7]8]9]10

+1 +1

X plusXisequalto
Xisequalto X + X

4+2=6
2+ 4=6

6= 4+ 2
6=2+ 4

©White RoseEducation2024




Addition

White Rose

MATHS

Bondswithin 10

X ismadeof X and X

X canbe partitionedinto X

X plusX isequalto X

X andX makeX andX 6+ 0=6
Includebondsfor each 5+ 1=6
number within 10 O.OQ.O 4+2=6
. 3+3=6
Encouragehildrento 2+ 4=6
notice patterns. 1+5=6
0O+6=6
Relatedfactswithin 20 I know(i K X Y2NB GKI y | Whatpatternsdoyou
az X soX morethanXis X notice?
Makelinksto knownfacts. 5165 H A 5+2=7
o | 0o 01233567850 L& 25
O
0@ 88 1 /=5+2
O. OO 10 11 12 13 14 15 16 17 18 19 20 17: 15+ 2
Missingnumbers Howmanymoredoyou If X isthewhole andXisa | X plusXisequalto X
needto makeX K part, the other part must
Makelinksto knownfacts. 0SX
& = 2+ ]=6
. §1==——JON
, 2| ?
OO . ° | | | | | | | | | | |
0 1@ 3 4507 8 9 10

©White RoseEducation2024
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White Rose

Addition MATHS

Progressiorof skills Keyrepresentations
Add onesto anynumber lknowill K I and..X= X X Y2NX GKI y | Whatdo you notice?
(relatedfacts) a2 X #yR X soX morethanXisX Canyou continuethe
AVa pattern?
Makelinksto knownfacts. | |3 Sas 21333 | — 4 5+ 2=17
O | [OO|[O 0010O]1O m 15+ 2= 17
00| 00100 |190]00]0® HH—t—t—f+—T—"1—"11+"1+- 25+ 2=H T X
0@ 0000 0O|I00O®| 2021222 2 2 2 272 2 0
10 DoubleX + X=X What do you notice?

Addthree 1-digit numbers | X andX areabondto
1

0+ X=X Whichadditionisthe
Prompt children to o000 . ? easiest tocalculate?
understand that addition loooolo ° | |
- 00000 °°
can be done in any order 000 | . S G =

andto makelinksto known

i —i OO | srive-

©White RoseEducation2024 11




White Rose

Addition MATHS
Progressiorof skills Keyrepresentations
Addacrossal0 X canbe partitionedinto X and X | add X to getto X then| addX 8+ 5=13
28+ 5= 33
Partitionthe numberbeing | [@I0[000]e/e ® O[0[0[0[0][0/ 0000000000 ee
added to make a full ten. | OO0 @®® o)e]le)e]e)e)e]e)ele])elele] )
+ | | | | | ﬁm 2 + L | | | | | | |
3456 78 9101 12013 3456 78 901120

8 9

|
23 24 25

I I [
26 27 28 29 30 31 32 33

Add multiplesof 10

Makelinksto knownfacts
within ten.

X 2f§é2¢2é2y§
soX tens+ Xtens= Xtens

eee oo

3+2=5
30+ 20= 50

Whatisthe same?
What is different?

+2

e

O ——

\ | I
2 3 4 5 6 7 8

|
\ E ;
10
?

2

3

| m | | | | |

?

Add 10sto anynumber

Makelinksto knownfacts.

Xtens+ Xtens= Xtens
X tensand X ones= X

0 10 20 30 40 50 60 70 80 90 100 20 30
ToaddX | needto add10 | Iknowi K I and.X= X
X times. az X YR X
37273‘4'5767?'879710
Zlil? 23:24:25726‘.27:?3:29 30 30+ 20: 50
31.32 33.35 36.37.33.39 40 34+ 20= 54

41

51

43 (44 | 45 | 46 | 47 | 48 | 49 | 50

53 |54 |55 | 56|57 |58 |59 60

©White RoseEducatiorni?024
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Add 2-digit numbers
(not acrossaten)

Liningup ones andensin
columns willsupportwith
later written methods.

X ones+ X ones= X ones
Xtens+ Xtens= Xtens

Ones

A | ¢

?
43

3o0nes+ 1 one= 40nes

4tens+ 2tens= 6tens
6tens+ 4 ones= 64

| 21

Add 2-digit numbers
(acrossaten)

Beginto exchangelOones
for 1 ten.

Thereare X @nes,sol do/do not needto makeanexchange.

X ones= X tenandX ones

?

=ENOIC)

Solvemissingnumber
problems andusethe
inverse to check.

needto makeX K

part, then X is the other
part.

v [ T
B T e 5ones+ 7 ones= 12o0nes
—— | —— | T 12ones= 1ltenand2ones
G | aeee D 4 tens+ 3 tens+ 1ten= 8tens
S 8tensand2 ones= 82
Missingnumbers Howmanymoredo you If X isa wholeand X isa X canbepartitionedinto X

and X

10+8= 12+ [ |
o0e0e 00000
eoeee @oooo
0000 (@O
oo0

©White RoseEducatiorn2024




Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Add 1s,10sor 100sto a
3-digit number

Theones/tens/hundredsolumnwill increaseoy X

Whatpatternsdo younotice?

| Hundreds Tens T 235+ 3
00100 R

Emphasis on mental - . EEEE 00 00 235+ 30=
strategiesncludingnumber .. 0000 235+ 300=
bonds and related facts. o 111+ = 118
Promptchildrento notice 444+ 5= 777+ 2= 604+ 20= 111+ - 181
which digitchanges. 444+ 50= 777+ 20= 604+ 50=

444+ 500= 777+ 200= 604+ 90= 111+ = 811
Addtwo numbers ...ones+ X ones= X ones ?
(noexchange) ...tens+ Xtens= Xtens 345 | 432

...hundreds+ X hundreds= X hundreds
Mental strategiesand Hundreds [ Tens [IOnes | -
introduction of formal ... EEEE =t . ©0® 0000 g°°° hale
written method. s

MM - o o e > | =

©White RoseEducatiorn2024
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Addition

White Rose

MATHS

Addtwo numbersacrossa
100r 100

Formal written method
involvingup to 2 exchanges
including3-digit plus2-digit
numbers.

Thereare X ones,sol do/do not needto makeanexchange.

Thereare X tens,sol do/do not needto makeanexchange.

X ones=X tenand X ones.

X tens=X hundredandX tens.

.
w s X

O -
w oo

L
<

Qo
© 0000
() () A
-]

W -
ESETAY -]

Hundreds

[slele

=l | T
o || -]
FENY -

wh
Cat

Complementdo 100

Pairsof numberswhich
total 100

| add X to getto the next10,then ... to getto

100
| 1 1
38 40 100

38+ 62= 100
62+ 38= 100
100= 38+ 62
100= 62+ 38

©White RoseEducation2024
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White Rose

Addition MATHS

Add fractions with the Whenaddingfractionswith the samedenominator,l onlyaddthe numerator.
samedenominatorwithin 1 | X fifths + X fifths = X fifths ‘
ihole -
Makelinkswith known i3 e e
facts. N N N
e — '. : I
1,3 0 1 2 3 4 5
- | I | | E + g 5 5 5 5 -

Calculatethe duration of FromX (2 Xis2QOA¢@jSaaod
events FromX 2Q022X{ XAy dzi Sa o

Find durations of time
betweenagivenstartand
end point. Children will
need to calculate
complements to 60

+ 35 ming + 18 mins

e | RS Y Y

] 1 1
finish start finish 2:25 300 318

©White RoseEducation2024 16



Addition

White Rose

MATHS

Yeard

A Addnumberswith upto 4 digitsusinga formalwritten method.

A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalgo 2
decimalplaces.

A Addfractionswith the samedenominator.

Progressiorof skills

Keyrepresentations

to calculations.

Add 1s,10sand 100g0 a Theones/tens/hundreds/thousands Whatpatternsdo younotice?
4-digit number columnwill increaseny X 2350+ 3=
: 2,350+ 30=
Emphasis on mental Thousands | Hundreds | Tens  |Ones 2.350+ 300=
strategiesncludingnumber | @@ | ©® | OO | OO 2 350+ 3.000=
bonds and related facts. e ©©| |00 ' ’
Promptchildrento notice O 6,040+ 200= 2,211+ = 2,251
whichdigit changes. 6,040+ 500= 2,211+ = 2,215
3,425+ 3= 3,425+ 300= 6,040+ 900= 5211 P
3,425+ 30= 3,425+ 3,000= oLt -
Addupto two 4-digit Thereare X ones/tens/hundredsol
b do/do not needto mak hange. |1l T EO%
numbers o/do not needto makeanexchange 0000000
: : o900 00 |0
Formalwritten methodwith | | canexchangelOX for 1 X 0|00 ThH 7|0
up to 3 exchanges. s o6 O —_— R
Encourage children to oo loo =315 1
estimate and use inverse © 00
operationsto checkanswers / 100

©White RoseEducatiorni?024
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Adddecimalnumbersin
the context of money

Emphasis opartitioning
and use of number lines
ratherthanformalwritten
calculations.

X pence+ X pence= X pence
X pounds+ X pounds= X pounds

‘-“N #\n‘ 1
—33 S
(a3

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

£3.25canbe partitionedinto £3+ 20p+ 5p

+£3 +20p +5p
m
£2.45 £5.45 £5.65 £5.70

Addfractionsand mixed
numberswith the same
denominatorbeyondl
whole

Whenaddingfractionswith the samedenominator,| onlyaddthe numerator.

Xfifths + X fifths = X fifths

()
8]0
I I

L1 ] |

)| =T
g

©White RoseEducatiorni?024
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White Rose

Addition MATHS

Progressiorof skills Keyrepresentations

Addusingmental strategies — — " . ToaddX EcanaddX thensubtractX
000 000 900|000 ?

Add1s,10s,100s,etc.to ® o090 2009 00 |

any number. e

Usl“,etn(;l;nbctebondsand 48,650+ 300=

related facts. 48,650+ 30,000= -
48,650+ 30 = 7.

Addwhole numberswith | canexchangelO X for 1 X

more than 4 digits

Encourage children to
estimate and use inverse
operationsto checkanswers
to calculations.

w
o | oo
]

©White RoseEducation2024 19



White Rose

Addition MATHS

Add decimalswith upto 2 | do/do not needto makeanexchangdecausexX
decimalplaces | canexchangelO X for 1 X
6% Tth [ Hth [ Thth

Progress from the same o |00 gg ® NETEIFIR
numberof decimal places tq * -
a different number of B e [ @0

: 000,000 000 4145 @0
decimal places, and fromo o ) OO
exchange to exchange e 00090 00

9 ge. 00000 |® ' "80 oo Jec

Complementdo 1

=1 035+ =1

Pairsof numberswith up to
3 decimalplaceswhichtotal
1

Encouragehildrento make

linkswith bondsto 10and | 4+ 6= 10 04+06=1
ioorgg'eme”tio Ho0zIRe 7 07 44+ 56= 100 0.44+ 0.56= 1
’ L0 ‘ 444+ 556= 1,000  0.444+ 0.556 = 1

©White RoseEducation2024 20



White Rose

Addition MATHS

Progressiorof skills Keyrepresentations
Add fractions with Thedenominatorhasbeenmultiplied by X, sothe numeratorneedsto be multipliedo € X
denominatorsthat area for the fractionsto be equivalent.

multiple of one another

Encourage children to
convert fractions to the . .................. . .
- R 1_4, 1 _

samedenomlnatorbefore S - 5t3=gt35=3
olo e
Progress from adding e e
fractionswithin 1 wholeto

i i : : 1.,3_2_,3_5 3,5_6,45_11_43
a?:illr;g fractions beyond 1 : 7tg=gtg=3 S e
W )

©White RoseEducatiorni?024 21




Addition

Progressiorof skills

Keyrepresentations

White Rose

MATHS

Addintegersupto 10
million

Encourage children to
estimate and use inverse
operationsto checkanswers
to calculations.

1

111 2354 | 750

1,500

Add decimalswith upto 3
decimal places

Progress$o numberswith
digits in different place
value columns.

Encouragehildrento check
that they have lined up the
columns correctly.

| do/do not needto makeanexchangdecause..

Hth Thith

(Y o] + 211
(] 512
6
]

=l || O

©White RoseEducation2024
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White Rose

Addition MATHS

Orderof operations X hasgreaterpriority than X Bothe first part of the calculationl needto dois X

Calculationsn brackets
should be donédirst.

Lt . 000 0000 000 9000
Multiplication and division A 000 0000 0000
shouldbe performedbefore
addition and subtraction. pRESE B+4)x2=14 OO0O® @® 3+t4x2=11
*When no brackets are . ::: ®
shownandthe operations

10 +and = ...
have the same priority,
work left to right. 3x4+2=14

Negativenumbers X plusXisequalto X W
_ _ 3+5=2 O e e R I B
Childrenaddto negative o Wm o 2 10 1

|

[

>
numbersandcarryout L Thedifferencebetweenc5and 1is4
calculationswvhichcross0

11 0 Thedifferencebetweenc 5and5is10

©White RoseEducation2024 23



Addition MATHS

Addfractions Thedenominatorhasbeen | Thelowestcommon X Andadeup of X wholes
Ydzf G A LX,J0$hB 06 | multipleof X andX is X I yR X
Convert fractions to the numerator needs to be
same denominator before | multipliedby X
adding. Progress from . .
fractions where one .
denominatorisa multiple of e 6 9 9
the other, to any fractions 9 @
andthento mixednumbers. [—— T
1,1_4 3 7
L] RS S vakviatvalll B

©White RoseEducation2024 24



Progressiorof skills- Subtraction
Skill

Yeargroup

©White RoseEducation2024

Subitiseto 3
Counthow many
Make numbersto 5

Takel away(throughsongsand rhymes)

White Rose

MATHS

Conceptuallysubitiseto 5

1less

Notice the compositionof numberswithin 10
Partition

Takeaway

To To Do o Do|Do Do o Do Do o o >

Finda part

Takeaway
Bondswithin 10
Relatedfactswithin 20

Missingnumbers

25




White Rose

Progressiorof skills- Subtraction MATHS

‘ Yeargroup Skill

Year2 A Subtractlsfrom any number (related facts)

A Subtractacrossa 10

Subtractmultiplesof 10

Subtractl0sfrom any number

Subtracttwo 2-digit numbers(not acrossa ten)
Subtracttwo 2-digit numbers(acrossa ten)

Missingnumbers

Year3 Subtractls,10sand 100sfrom a 3-digit number

Subtracttwo numbers(no exchange)
Subtracttwo numbersacrossa 10 or 100

Complementdo 100

o o o o TPo| T T o T I»

Subtractfractionswith the samedenominatorwithin 1 whole

©White RoseEducatiorni?024 26



White Rose

Progressiorof skills- Subtraction MATHS

‘ Yeargroup Skill

Yeard Subtractls, 10s,100sand 1,000sfrom a 4-digit number
Subtractup to two 4-digit numbers
Subtractdecimalnumbersin the context of money

Subtractfractionsand mixed numberswith the samedenominator

Yearo Subtractwhole numberswith more than 4 digits

Subtractusingmental strategies
Subtractdecimalswith up to 2 decimalplaces
Complementdo 1

Subtractfractionswith denominatorsthat are a multiple of one another

Year6 Subtractintegersup to 10 million
Subtractdecimalswith up to 3 decimalplaces
Order of operations

Negativenumbers

To o To o TofTo To T To To| To TIo To I»

Subtractfractions

©White RoseEducatiorn2024 27



Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Beginto countobjectsusing
1-1 correspondence.

1 2 3 4 5

R

Subitiseto 3 Howmanydo yousee? @ @ %

Instantlyseehow many. @ ? **
@ @ @ &i ‘.

Counthow many Howmanyarethere? Countout X from alargergroup.

E.g.Collectacupfor everyoneat the table.

Uevu

Makenumbersto 5

Start byshowingl,2and3
using fingers.

ShowY S X

0® % J

© o b

Beginto link numeralsto quantities.

\ 4
@gg 3 SPFde (5)

Takel away

Throughstories,songsand
rhymes.

Howmanydo we havenow?

SOOS

-

©White RoseEducation2024
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White Rose

Subtraction MATHS

Progressiorof skills | Keyrepresentations

Conceptuallysubitiseto 5 What do you see?
Howdoyouseeit?

Noticethe partsthat make

up he whele CoDE) GB@

1less 1lessthan X is X O
O

A
T

H  OO0e |

@)
Q 2

Continueto link to stories,

songs and rhymes. e Yos Poos You Y- Il... 11213145 ;7 8|9 |10

Noticethe compositionof HowY | y e XK

numbers within 10 HowY | y e XK =
Howmanyaltogether? 0
Linkto stories,songsand | & o0 iy l %@ l E @ g

HowmanywayscanyouY | { S X K

rhymes.

©White RoseEducatiorn2024 29



White Rose

Subtraction MATHS

Partition Thereare X altogether. oo X andX makeX
| canseeX hereandX there. &St 8 2~

Using objects, explore
different waysto partition a
number into 2 or more
parts.

»
@ QOO0 0 ? @
e | 00000 .
Takeaway CANBKSY X g X | haveX ®

— | take X away
Aquantity isreduced. 6 NowI haveX .

& .
i B

©White RoseEducatiorn2024 30



Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Finda part

Link to number bonds and
knownfacts.E.g2+ 4= 6
soif 6isthe whole and4 is
a part, theother part must
be 2

Thereare X in total.
XareX
Howmanyarenot X K

s

5
@ N gloooo

Xisthe whole.
Xisapart.
Xisapart.

X & dzo G NgeQuato X
Xisequalto X X

N B~ o O

i1

(2] AN
In 1

EEN\S) N b

Takeaway

Aquantity isdecreased.

CANBKSYZ g X

T R

—

s

b

| startat X
[ jump backX
I landon X

[l2] | |

X minusX isequalto X
Xisequalto X X

N A~ (o2 e))

I 1

(2N e)] AN
i

AN N b

©White RoseEducation2024
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Subtraction

White Rose

MATHS

Bondswithin 10

X ismadeof X and X

X canbe partitionedinto X

X minusX isequalto X

Makelinksto knownfacts.

subtractto makeX K

111891

LU
999

0)(0]e]le)

0)[@)

part, the other part must
0SX

6
2| ?

X andX makeX andX 6 0=6
Focuson subtractionfacts. 6 1=5
: O.OQ.O 6 2=4
Encouragehildrento 6 3=3
notice patterns. 6 4=2
6 5=1
6 6=0
Relatedfactswithin 20 lknow( K I minuX..=X | X f S&aa 0KIFy [ Whatpatternsdoyou
az X YA.ydza X|soXlesstharXA a X notice?
Makelinksto knownfacts. LA A 8 3=5
oH 22 e 18 3=
o [00lo VaVva _
o) [00|0S I R N O O R =8 2
O [O0/lO 011 121 1 1 1 17 1 1 20 15= 18 3
Missingnumbers Howmanydo youneedto If X isthewhole andXisa | X minusXisequalto X

6 [ ]=2

2=6

©White RoseEducatiorni?024
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractonesfrom any lknow( K I minuX..=X | X f S&aa 0KIFy [Whatdoyou notice?

number az X YA.ydza X|soXlesstharXA a X Canyou continuethe

relatedfacts VaVe attern?

_ ol | [0l | [oojololol || ¢ 1 2 T -

Makelinksto knownfacts. ||lOox| [00]OR [00|00|lox Y'Y 18 3=15
oN |0o|ox |oojooloN]| H—H—++—+++F+++ 28 3=2 X
o |00|lo] [Co|o0|OR| 20 21222 2 2 2 272 2 o

Subtractacrossa 10 X canbe partitionedinto X and X Makelinkswith relatedfacts.

. ) 0000 0IN8 O/OJO O0|[Olol0 O 0JOo/OJ00D|[RR
Partitionthe numberbeing 000NN OO0 0000000000V
subtracted to bridge , ,
through a ten. 1 EENE AL S N A S

7 10 11 12 1 7 10 11 12 1
)
2 2 2 2 2712 2 0o 1 2
©White RoseEducatior2024 33




White Rose

Subtraction MATHS

Subtractmultiples of 10

Makelinksto knownfacts
within ten.

X 2y3é2¢3é2y3
soXtens Xtens= Xtens

Whatisthe same?
What is different?

41

42

43

44

45

46

47

48

49

50

51

52

53

57

58

59

60

NN R :
—— m — —
0o 1 2 7 10
. 2 |
5 2=3 L | L L 0
50 20=30 | 0 1020 b b 6 67 b b 100 20 [ 2
Subtract10sfrom any Xtens Xtens= Xtens TosubtractX | needto | know(l K | mainuX..= X
number X tensandX ones= X ddzo G N} OO0 wmnflaz2z X YAydza X
Makelinksto knownfacts. 1]2]3]a]s]s]7]8]9]mw
T [t o [ o [ [ 50 20=30
31 (3233343536 37|38 |39 40 54 20=34
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtracttwo 2-digit
numbers
(not acrossaten)

Xones Xones= Xones
Xtens Xtens= Xtens

T

I

[} )-8

3o0ones 1 one= 2o0nes

21

4tens 2 tens= 2tens

? 2tensand?2 ones= 22

Subtracttwo 2-digit

| needto makeanexchangdecausd do not haveenoughonesto subtractX ones.

numbers T i T
(acrossaten) 2 | 2 .e ok
M B Es
Beginto exchangel ten for s ee o 3N
10o0nes.
3ones 5ones 13ones 5ones= 8ones
(Ineedto exchange tenfor 10 ones) 3tens 2tens= lten
1tenand8 ones= 18
Missingnumbers Howmanydo youneedto If X isa wholeand X isa X canbe partitionedinto X

Solvemissingnumber
problems andusethe
inverse to check.

subtractto makeX K

part, then X is the other
part.

7 3=[]

+3=7

18 =12+ 2
00000 00000
00000 00000
00000 o0
LI X )
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractls,10s andl00s
from a 3-digit number

Emphasis on mental
strategiesncludingnumber
bonds and related facts.
Promptchildrento notice
whichdigitchanges.

Theones/tens/hundredsolumnwill decreasdoy X

Hundreds Tens H T
e | = | 335300
EE g°3°8°
444 2= 777 4=
444 20= 777 40=
444 200= 777 400=

Whatpatternsdo younotice?

Subtracttwo numbers
(no exchange)

Mental strategiesand
introduction of formal
written method.

...ones Xones= X ones
...tens Xtens= Xtens

LJnareds . A rdriareds— A ridrnareds

iz

(EEERSSNEEEN)

HE

235 3=
235 30=
235 300=
118 =111
624 20=
181 =
654 50= AL
694 90= 811 =111
7
17 | 2
Hundreds Tens
00 00D o0 HTO
O (2}(21% g#gg ::3

©White RoseEducatiorn2024
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Subtraction

White Rose

MATHS

Subtracttwo numbers
acrossalOor 100

Formal written method
involvingupto 2 exchanges
including 3digit subtract
2-digit numbers.

| needto subtractX ones.l do/do not needto make anexchange.
| needto subtract... tens. | do/donot needto makean exchange.
L Oy SEOKI

72
45 E

w

A

y 3 SHundMs
o

.n:.v—|
W | O

|

a
el

|

I
= P
L pa| O

=1
L J

Complementdo 100
Focun subtractionfacts.

Encouragehildrento
notice patterns.

100minusX isequalto X

100

38 | ?

| subtractX tens,then | subtractX ones.

100 38= 62

100 62= 38

62= 100 38

0 38= 100 62
(V"
[ [ |
2 70 100

©White RoseEducation2024
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Subtraction

White Rose

MATHS

Subtract fractions with the
samedenominatorwithin 1
whole

Makelinkswith known
facts.

Whensubtractingfractionswith the samedenominator,l onlysubtractthe numerator.

Xfifths Xfifths = Xfifths
5 5

©White RoseEducatiorn2024
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Subtraction

White Rose

MATHS

Yeard

A Subtractnumberswith up to 4 digitsusinga formalwritten method.

A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalgo 2

decimalplaces.

A Subtractfractionswith the samedenominator.

Progressiorof skills

Keyrepresentations

Subtractls,10s,100sand

Theones/tens/hundreds/thousands

columnwill decreasdoy X

Whatpatternsdo younotice?

Formalwritten methodwith
up to 3 exchanges.
Encourage children to
estimate and use inverse
operationsto checkanswers
to calculations.

L Oly SEOKIy3§

1,000sfrom a4-digit 4,356 3=
number Thousands | Hundreds Tens Ones 4 356 30:

_ e 00 00| 00 4,356 300=
Emphasis omental e ©0O 00 4,356 3,000=
strateaiesncludinanumber 0 4,433 = 4,430
bonds and related facts 6,940 200=

: ~ ’ 4,433 = 4,033

Promptchildrento notice 3,425 2= 3,425 200= 6,940 300=
whichdigit changes. 3,425 20= 3,425 2,000= 6,940 400= 4,433 = 4,403
Subtractup to two 4-digit | needto & dzo U NMdesitén¥/hundredsl do/do not needto makeanexchange.
numbers

Th

ove

ThH T O
32786
2 1.4 8
1/0|5]8

©White RoseEducatiorn2024
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractdecimalnumbers
in the context of money

Emphasiviereison
partitioninganduseof
numberlinesrather than
formalwritten calculations.

| canpartition m Xnto M Xand 100p

MX MX=MX
100p X L3 X LJ

£5 £3.26

£4 £3=£1
100p 26p= 74p
£5-£3.26= £1.74

£3.26canbe partitionedinto £3+20p+ 6p

p 20p £
I I I I
£1.7 £1.0 £2 £

Subtract fractions and
mixednumberswith the
same denominator

Includesubtractingfractions
from wholes.

Whensubtractingfractionswith the samedenominator,

| only subtractthe numerator.
Xtenths Xtenths= Xtenths

CEEETT 16 5
EDX [ [ ]10 10
LILTTTTIXIXIX 16 o
DDDIIXX [ [ | | 10 10

. - HEEN
12222

0 1 1 2 2 3

L8, 1L F%

(5,1
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Subtraction

White Rose

MATHS

Use numbebondsand
related facts.

48,650 30,000=

48,650 30=

Progressiorof skills Keyrepresentations
Subtractwhole numbers | canexchangel X for 10X
with more than 4 digits TTh H | T

= -1-1 (SIS - 1 - | —
Encourage children to " i"-ﬂD L 2 Y5l s[ Ja] |s
estimate and usénverse '\o [-] T3l2]7]a] BEEE
operationsto checkanswers % e 2085 8
to calculations. 7

2 2160
Subtractusingmental — - = = TosubtractX XcansubtractX thenaddX
AEUSY S 000 000000 000

® o009 200|900
Subtractls,10s,100setc et > 100
from any number.
4 48,650 300=

A

[ | |

©White RoseEducation2024
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White Rose

Subtraction MATHS

Subtractdecimalswith up
to 2 decimalplaces

00 |00 @@ i
Progress from the same DF—DPDDD
numberof decimal places td gyalalv
a different number of i 1 | - [3¢1f2)]
decimal places and from nd I

exchange to exchange.

Tenths Hundredths ‘ 2.
’ 12 | ?

— - ~nN
(3 ] ~ N

Complementdo 1 I:I

Encouragehildrento make
links with bonds to 10 and
complements to 100 and
1,000 when finding a
missing part or subtracting
from 1 10 10 U 4= o 1 U4= U.b

— o 100 44= 56 1 0.44= 0.56

o | 2 035 | ?
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtract fractions with
denominatorsthat area
multiple of one another

Convert fractions to the
same denominator before
subtracting. Progress from
subtracting fractions within
1 wholeto subtractingfrom
a mixed number.

Thedenominatorhasbeenmultiplied by X, sothe numeratorneedsto be multipliedo € X

for the fractionsto beequivalent.

......................... m

-, N F—— 12 3 4 5 &8 1 &8 9

mmmcm=cel 0 9 9 9 9 9 9 9 9 9

------ R

= 0 1 2 3
3 3 3

1_1_5_1_4

3 15 15 15 15

WIN
(o] N
Il
wlo
©IN
Il
Ol
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractintegersup to 10
million

Encourage children to
estimate and use inverse
operationsto checkanswers
to calculations.

2/1 /12

1| [o]o G

2, 70

Subtractdecimalswith up
to 3 decimal places

Progress from the same
number of decimal and
whole number places to a
different numberof decimal
and whole number places.

| do/do not needto makeanexchangdecause..

Thth

el

Olo

©White RoseEducatiorn2024
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Subtraction MATHS

Orderof operations

Childrenlearnthe orderof

... hasgreaterpriority than X , sothe first part of the calculationl needto dois X

Childrensubtractfrom
positive and negative
numbersandcalculate
intervals across 0

priority for operations in a 0009
calculation. Calculationa o009
brackets should be done o009
first. Multiplication and 0SSS o008 ::g:
division should be ."' ...'
performedbeforeaddition 2x3=2 Q9O00W 8 22=4
and subtraction.
(8 2)x 3=18

Negativenumbers X minusX isequalto X W

= 5 | I

|
I
2 1 0 1

|
[
2
! Thedifferencebetweenc5and 1is4

I I I
| 0

Thedifferencebetween5and 5is10

©White RoseEducation2024
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Subtraction

White Rose

MATHS

Subtractfractions Thedenominatorhasbeen | Thelowestcommon Xis madeup of X wholes
Y dzf G A LJ, 40$he 0 | multipleof X andX is X I yR X

Convert fractions to the numerator needs to be

same denominator before | multipliedo & X @

subtracting. Progress from

fractions where one e ‘ @

denominatorisa multiple of e

the other, to any fractions ‘ a EEEEEEER

and then subtracting from g ‘ 9 BeemE— o

mixed number. b P T X
2_1_6_1_5 /_1_14_9_ 5 23 1143
3 9793 979 9 2718 18 18 4 8 8
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Progressiorof skills- Multiplication MATHS
Yeargroup Skill

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

T

Doubleto 10

o

Make equalgroups

Countin 2s,5sand 10s
Add equalgroups

Make arrays

p ST S SR

Make doubles

©White RoseEducation2024 47




Progressiorof skills- Multiplication
Skill

Yeargroup

©White RoseEducation2024

Linkrepeatedaddition and multiplication
Usearrays

Double

The?2 timestable

The 10 timestable

The5 times-table

Missingnumbers

White Rose

MATHS

To To Do To o Do Do Do|De Do Do I» Do o Do

The3 times-table

The4 timestable

The8 times-table

Relatedfacts

Multiply a 2-digit numberby a 1-digit number- no exchange
Multiply a 2-digit numberby a 1-digit number- with exchange
Scaling

Correspondenceroblems

48




White Rose

Progressiorof skills- Multiplication MATHS

‘ Yeargroup Skill

Yeard A Timestable factsto 12 x 12

Multiply by 1 and0

Multiply 3 numbers

Factorpairs

Multiply by 10 and 100

Relatedfacts

Mental strategies

Multiply a 2 or 3-digit numberby a 1-digit number
Scaling

o o Po o o Po o o Do

Correspondenceproblems
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Progressiorof skills- Multiplication MATHS

‘ Yeargroup Skill

Years A Multiples and factors

Squareand cubenumbers

Multiply numbersup to 4 digitsby a 1-digit number
Multiply numbersup to 4 digitsby a 2-digit number
Multiply by 10, 100and 1,000

Mental strategies

Multiply fractionsby a whole number

Multiply mixednumbersby a whole number

o o o T o T T I

Findthe whole
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Progressiorof skills- Multiplication MATHS

‘ Yeargroup Skill

Year6 A Multiply numbersup to 4 digits by a 2-digit number
Multiply by 10, 100and 1,000

Order of operations

Multiply decimalsby integers

Multiply fractionsby fractions

Findthe whole

o Io o o Do Do

Calculationsnvolvingratio
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Multiplication MATHS

Progressiorof skills | Keyrepresentations

Doubleto 10 DoubleX is X

_ _ XisdoubleX
Prompt children to notice
that double meanswice as ﬂ 0

many and to notice that

there aretwo equalgroups. l l

Makeequalgroups Thereare X groupsof X
_ N Therek NE X £ G23S0KSN
Provide opportunities to g g

make equal groups when

tidying up or during snack | \ ST
time. Encouragehildrento '
check that each group has

the sameamount.
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Multiplication MATHS

Progressiorof skills Keyrepresentations

Countin 2s, 5sand 10s Therel NJequAlgroupsof X Continueto colourin...s | Completethe number
¢ KSNB I N3 X | f Whatdoyou notice? | track/number line by

Begin by counting objects O2dzy GAY 3 AY
that naturallycomein 2s,5s %% 5.5% “ u t&
and 10s, for example pairs

of socks ofingers. %%{{?%{‘@ 1[2]3]a]s[e[7]a]s]t0
5110(15]20

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

88 88 88 88 88 21(22(23]|24|25|26| 27|28 (29|30
QO ICI0] [0 OO OO 31)32|33|34|35|36|37|38|39(40 | | | | | | | [ ‘ | |
88 88 8’8 88 88 R [ e 6 1|0 zlo 3‘0 4|0 o
Addequalgroups Thereare X groups ofX Whatis the sameWhatisdifferent?
(repeatedaddition) :I'h(.e.r(?ar:exla!toget.k'\.e‘r. 24 24 2=
Childrenshould be able to | & # 4 @ 10+ 10+ 10= 30 S5+5+ 5=
write arepeatedadditionto |~ SR Lo 10+ 10+ 10=

represent equal groups anc

to draw pictures or use @@@@
objects to represent a Use object®r adrawingto represent the

repeated addition. equal groupsand find howmanyin total.

5+ 5+ 5+ 5= 20
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Multiplication MATHS

Make arrays Thereare X rowsof X Thereare X altogether.
Thereare X columnsof X Thereare X altogether.
Children use their

knowledge of adding equal ® ® ® © S 3B 3B 3T 3B

groupst bjectsi L

I , © 0 09 x> 4,
® © © © >R >D>®@>P>P o0

Make doubles DoubleX is X
X+ X=X
Children understand that
doubles arégwo equal
groups.Childrenmaybegin Mmoo
to explore doubles beyond é{% * @%‘%ﬂ;
O

20 using base 10
!
m

—_—
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Multiplication

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Linkrepeatedaddition and
multiplication

Encouragehildrento make
the link between repeated
additionandmultiplication.

Thereare X equalgroupswith X in eachgroup.

Thereare X altogether. @@ (O
Ut T

3+3=6

2x3=6

5+5+5+ =20

| 4x 5=20

Usearrays

Encouragehildrento see

Thereare X rowswith X in eachrow.
Thereare X columnswith X in eachcolumn.

A8 3 & 3lotsors=15

| cansee8 x X andX x X

Encouragehildrento make
links with related facts.

Double4d= 4+ 4
m_' m m Double4 is8

i

that multiplication is _ 3x5=15
commutative. a a a a a O 5w 5= Lo 5x 3= 15
5lotsof3= 15 3x 5= 5x 3
@50@5 3+ 3+3+3+3=15 a
Double DoubleX is X DoubleX is X sodoubleX isX

—>
—

T

Double4is8

©White RoseEducation2024
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Multiplication MATHS

The2times-table Xlotsof 2= Xtimes2isequalto X

o xx2s &8 W T T =
Encouragelailycountingin ol el i olal s
multiplesboth forwardsand e u u sl 2121212 2121210
back. Notice that all [ X

multiples of 2 are even (X ) 1x2=2 2=1x2

numbers. o0 .... 2x2=4 4=2x2

3x2=6 6=3x2

? —
@@ 2 [2]2]02 0 2 10 12 1 1 1 2022 2

ThelOtimes-table Xlotsof 10= XtimeslOisequalto X
Xx 10= %%%% 112 3|4 |5|6|7]|8|9) 10

Encourage daily counting ir %% %@ 11|12 13|14 |15 |16 | 17|18 |19 | 20
multiplesboth forwardsand 21|22 2320|2526 27] 28 20 |20
back. Notice the pattern in %@ %% 3132|3334 3536 37|38 30 |40

the numbers. ?
1x10=10 10=1x 10

10 | 10 | 10 | 10 | 10 | 10
[ N P i D o e A
Q[0

OO 100 OO OO OO X - e
Q0| [0 [0 |00 0O OO 3x10=30 30=3x10
Qo 100 OO OO |00 |00 L
QO IOO] OO OO 10O 10O O O O L I
O] (OO (OO 100 100 10O 0O 1020 O O O O 70 O O 100110120
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Multiplication MATHS

The5times-table Xlotsof = Xtimes isequalto X

. . . Xx 5= %{? % %)% % 1|23 |4|5|6|7|8]|9|10
Encourage dally Countlng I 11 |12 |13 |14 |15 |16 [ 17 |18 [ 19 | 20
multiplesboth forwardsand 2122|2324 25| 26|27 | 28|20 |20
back. Notice thepattern in m m m m E 3132333435 3637|3839 |40

the numbers. 1x5=5 5=1x5

2x5=10 10=2x5
3x5=15 15=3x5

| |
[ [
0 101 202 O 0 0 0
Missingnumbers Xisequalto X groupsof X XtimesXisequalto X
Makelinksto knownfacts. 18 socks, how many pairs’%% x 2=18
18=2x

|
| | | [ | | | | [ I |

0 2 4 6 8 10 12 14 16 18 20
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White Rose

MATHS

noticelinksbetweenthe 2
and4 times-tables.

BB |

Progressiorof skills Keyrepresentations
The3times-table X groupsof = 00 Xtimes isequalto X

Xx 3= ... 1/2|3|4|5|6|7|8]|9|10
Encouragelailycountingin , X times= iiii P I o T o (o
multiplesboth forwardsand | 3x X =
back. . . .. 21 | 22|23 |24 | 25|26 |27 |28|29|30

4x 3=12 12=4x 3
BEBEBRE 33 33| M+ ++1++++1+1-
0 3 6 9 12 15 18 21 24 27 30 33 36

The4times-table X groupsof = Xtimes isequalto X

Xx 4= 1l23|a|s|6|7|8|9]|1w0
Encouragelailycountingin , X times= o000 12 D2 13 | 12 | 15 D28l 17 | 18 | 19 |20
multiplesboth forwardsand | 4 x X = o000 21 | 22 | 23 I8 25 | 26 | 27 38N 25 | 30
back.Encouragehildrento E E E 9000

3x4=12 12=3x 4
| | | | | | | | |

|
[ [ [ [ [ [ [ [ [ |
12 1 20 2 2 2 0
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White Rose

MATHS

Use knowledge of
multiplyingby 10to scale
times-table facts.

soX x Xtens is equalo X tens.

0000 OO0O0O

AL 3838 8888

0000 OO00O0

The8times-table X lotsof 8= Xtimes isequalto X
X 8=
Encourage daily counting if , X times= E E E all N Bl U BTN B BN .l
multiplesboth forwardsand | 8 x X = Ml Ml Il I Ml el Bl
back. Encourage children t 8 8 8 2122123 28125)126|27 28|29 |30
notice links between the 2
: ’ 3x8=24 24=3x8

4 and 8 timestables. 00000Q0OGOO

00000000 | T+t

00000OO®® | O & 1624 3240 48 56 64 72 80 88 9%
Relatedfacts XxX 2ySa Aa Sldzat G42 X 2ySa

3x4=12
3x 40= 120

Multiply a2-digit number
by a Edigit number- no
exchange

Children apply their
understanding of
partitioning to represent
andsolvecalculations using
the expanded method.

X tens multipliedby X is equalto X tens.
X 2 y i@ultiplied by X isequalto X ones.

[Ennnsannnn) 30x 2= 60 @ 00 )
CIITTITIT [ ] | 2x 2=4 OO o
[snssnnnnn] 00 o
| 32x 2= 64 @ @ 00 0

©White RoseEducation2024
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Multiplication MATHS

Multiply a 2-digit number | X tensmultiplied by X isequalto X tens.
by a 1-digit number - with X onesmultiplied by X isequalto X ones.

exchange
Children apply their % eeEn
derstandi f
(IR e TR B D | gmew 20x 4= 80 ° LS
partitioning to represent Ty 0000 00000
: : oo 4x 4= 16
andsolvecalculations using T | Weee 0000 |00000
the expanded method.
i TS | ygqe | 24% 4= 96 ° ° 0000 00000
Scaling Therel NJStimEs@smanyX asX Xis X timesthe sizeof X
Xis X timesthe length/heightof X
Children focus on
multiplicationasscaling = 4cm
6 Xo® GAYSa ——— ] 6 CM
opposed to repeated .. .
addition. AN AAAA |2]2]2
Thereare 3times agnanytrianglesas Y
circles. MissSmith igwice the heightof Jo.< &
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Multiplication MATHS

Correspondence problems | For everyX , thereare X possible..
(Howmanyways?) Thereare X x X possibilitiesaltogether.

hats scarves

Encourage children tavork

systematicallyo find all the Eiie S 2
different possible _x
combinations. ‘ A a

& &

Foreveryhat, there aretwo possible
scarves.
3x2=06

Thereare 6 possibilitiesaltogether.
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Multiplication MATHS

Yeard A Recalmultiplicationfactsfor multiplicationtablesupto 12 x 12

A Useplacevalue knownandderivedfactsto multiply mentally,including:multiplying
by0 and1; multiplyingtogetherthree numbers.

A Recognisandusefactor pairsandcommutativityin mental calculations.

A Multiply two-digit andthree-digit numbersby a one-digit numberusingformal written
layout.

A Solveproblemsinvolving multiplying anédding, including using trdistributivelaw
to multiply two-digit numbers by one digit, integscaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progressiorof skills Keyrepresentations
Timestable factsto XgrOUpSOfX: |1]2]3|4|s|6|7|8]s 10
12x 12 X timesX isequalto X oy A LA L LA Lk

Xx X= ? o1 |32 3] 20 | 3 |36 | 37 | 38 | 30 | 20

Encourage daily countingif ®®® O O u [ n | u|n|n a|e|alus]s]aeo
multiplesboth forwardsand OO e e g e
back. Encourage children t OO0 YYYYY Y YY) n 7|7 7] 7] 70 a0
noticelinksbetweenrelated ;“ (SR S S S AN SN S AN R R ol el e o) T (o) v (el o)
timestables. (10 @ 0 11 22 33 44 55 66 77 83 99 110121 132 S| | B[4 [%5 %97 |8 [%]100
Multiply by 1andO Anynumbermultipliedby 1is equako X Xx X=X

AnynumbermultipliedbyOis equako X 1x1=1 1x0=0

— - , , N 4 2x1=2 2x0=0

DOHDDD & its Aieo

elelele iz 4x0s0
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MATHS

Progressiorof skills

Keyrepresentations

Multiply 3 numbers

Childrenusetheir
understandingof
commutativityto multiply
more efficiently.

Towork 2 dziix 8Xx 8, | canfirst calculateX x X andthen multiply the answerby X

8% ,x2x3=8x3=24
2% 3% 4= 6x 4= 24

3x4x2=12%x2=24

Factorpairs

Childrenexploreequivalent
calculationausingdifferent
factorspairs.

12= 8 x 8 ,s08 x 12= 8x 8 x 8

8x 6=8x%x 3% 2
8x 6=24x 2

000 e o000
0000 2000
000 ® 0000
0000 o000
000 ® o080 ®
000 ® 0000

6Xx 8=6x%x4x%x 2
6x 8=24x%x 2

Multiply by 10and 100

Some children may over
generalise thamultiplying

Whenl multiplyby 10,the digitsmove X

placevaluecolumnto the left.
X is 10timesthe sizeof X

Whenl multiply by 100,the digitsmoveX

place valueolumnsto the
Xis100timesthe sizeof X

left.

[ 7 |8 ™ H T )
by10or 100alwaysresults o0 00 ® o0
in adding zeros. This will _'_ o o0
cause issues later when N h H T )
multiplying decimals. :0 :: ® |[o®
H 35x 10= 350 1 14x 100= 1,400
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Multiplication MATHS
Progressiorof skills Keyrepresentations
Relatedfacts XxX 2ySa Aa Sldat G2 X 2ySa
soX x Xtens is equalo X tens
Use knowledge of andX x X hundredsisequalto X hundreds.
multiplyingby 10and 100 000 ©O0® 000
to scaletimestable facts. | @©®® OO0 ©OO
QOO *3’“\ 00
208 232 289 xi=a 7x 3= 21
000 G\”)’ ©ooo 3x70=210 7= 30= 210
000 ©6O0 ©O® 3x700=2100 7x 300= 2,100
Mental strategies X tens multipliedby X is equalto X tens.
X 2 y Buitiplied by X isequalto X ones.
Partition 2 or 2digit
numbersto multiply using

informal methods.

Tens Ones
mumasmsnnn @l 1 1 1 ] ]|
TTITTTITTITY

OO0 | aaanue

Ty
meunssssan @ 1 1 111}
CETTTITTTITTY

3x 26=60+ 18= 78 0 1

26x 8= 80+ 80+ 48 = 208
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Progressiorof skills

Keyrepresentations

Multiply a2 or 3-digit

Tomultiply a2-digit numberby X , | multiply the onesby X andthe tens byX

number by a 1digit Tomultiply a3-digit numberd & , | Multiply theones byx = G KS arlyiet o &
number Kdzy RN Ra o&6¢e X —
i u I
o T : A[T 0 A[T 0 000 :
The short multiplication OO0 0000 34 34 000 0000
method is introduced for 000 0000 x 5 x 5 D00 0000
the firsttime, initially in an 2|0 (4 x 5 7.0 =T
expanded form. ’ ol 1/5/0] (30x3) 0000000
000 0000 1770 10000000
000 0000 ©~ Q07
Scaling Xis X timesthe sizeof X
Children focus on - -
multiplicationasscaling LA A A N I S I I R B B
6 X 0AYSa K| AcomputermousecostsE? Aredribbonis6cm.
Akeyboardcosts6 timesasmuch. Ayellowribbonis7 timesaslong.
Correspondenc@roblems | Forevery X, thereare X possibilities.

_ Thereare X x X possibilitiesaltogether. Deep pan Italian Thin
Encouragehildrento use Cheese CoP c CTh
different possible of 5toppingsand3 bases. Vegetable Vv DP Vi VTh
combinations. Chicken CDP Cl CTh

5x 3= 15 Tuna TDP TI TTh
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Multiplication MATHS

Progressiorof skills Keyrepresentations
Multiples andfactors Xisamultiple of X because | X isafactor of X because Thecommonfactorsof X
8 x 8 =X 8 x 8 =X YR X NB X
Encourage children to l l l l 00000000 138
noticepatternsandmake 0000 Factorsof 20 Factorsof 12
links with known facts. 1]2]8]4|5]|6|7|8[9|10 2% 4
1112 | 13 | 14|15 |16 |17 | 18 | 19 | 20 .... e
BB wEF B B0 1,2,4and8 arefactorsof 8
Squareandcubenumbers | X squaredmeansX x X X cubedmeansX x 8 x X
0000
000 0000
[ 1 ] 000 0000 | -
L ] L 1] 000 0000
I1x1 2x2 3% 3 4x 4 | 1x1x1 2x2x%x2 3x 3% 3
12=1 22=4 32=09 42= 16 13=1 23=8 3= 27
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Progressiorof skills Keyrepresentations

Multiply numbersupto 4 Tomultiply a4-digit numberby X , | multiply the onesby X , the tensby X , the hundreds

digitsby a 1-digit number by X andthe thousandsy X — = = =
_ _ 2 © Q00|00 1/1.5 2
This builds orthe short 8]8] . 3
multiplication method @ @ QQL?- o0
introduced in Y4 OO
n © [0 |00000
Q0
Multiply numbersup to 4 | canpartition X into X and X First,| multiply by i K STheXl multiplybythe ...
Q10000 0000 | |30 | 1200 120 - , -
Numbersarefirst oleees|00os| [z o 8 B ] e
partitionedusinganarea HE 11 . . 320
molqt'ellt'he'? Ior']g' troduced 32> 44= 1,200+ 80+ 120+ 8 300 + 90 + 20 + 6 = 416 T
multiplicationisintroduce 32x 44= 1408
for the firsttime.
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Progressiorof skills Keyrepresentations

Multiply by 10,100and Tomultiply by 10/100/1,000, moveall the digits X placedo the left.

1,000 Xis10/100/1,000timesthe sizeof X

. HTh TTh Th H T Th H T p Tth Hth

Some children may over 90 00 00 e0,00 00
generalise that multiplying @ 0o @ 00
by a power of 10 always

resultsin addingzeros.This | 234x 10= 2,340 2.34x 10= 234

will causeissuedaterwhen | 234x 100= 23,400 2.34x 100= 234

multiplying decimals. 234x 1,000= 234,000 2.34x 1,000= 2,340

Mental strategies

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

The most efficienstrategyto calculateX x XA a X
¢t2 OlfOuABAEILE RX¥YX R2 X

Forexample121x 12

| couldcalculatel00x 12plus20x 12pluslx 12
| couldcalculatel21x 10plus121x 2

| couldcalculate 121 6 x 2

| couldcalculate 121 4 x 3
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Multiplication MATHS

Multiply fractionsby a Tomultiply afractionby aninteger,| multiply the numeratorby the integerandthe
whole number denominatorremainsthe same.
Makelinkswith repeated 11111171
- 71771717
addition.
Egix4==+ =+=+5 11 1 1 1 1 1 _ 2 2 2 2 _
111|111 1]1 2 2 2
5| 5|5|5]| 5|5 5 5 5
| | ] ] ] | |
| | I I I | |
0 1 0 1
l)(6:—: ]_l' ZXS:—:ll

Multiply mixednumbersby | | canpartition |:||:| intor— and—_
awhole number [ I:l ]

INIE N ) 22x3
2x 3=6

(5 o s s

5 o s e s P SO

IN
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Findthe whole Iféisx ,thenthe wholeis X x X If% s X, thené is X andthe wholeisX x X
Childrenmultiply to find the
whole from a given part. 1
= of —of__ =24 ==24+4=06
7 , 7
5x 6= 30 . i 7% 6= 42
' 1
6 =of 30=6 | ¢ y — of 42=24
24 7
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Multiplication MATHS

Progressiorof skills Keyrepresentations

Multiply numbersup to 4 Tomultiply bya 2digit number,first multiply by the ones,

digitsby a 2-digit number then multiply by the tens and then find the total. = 12 2;
+ 7242 (1,207%6)
36210 (1,207x30)
4 34 52
1
Multiply by 10,100and Tomultiply by 10/100/1,000,l moveall the digits X placedo the left.
1,000 Xis10/100/1,000timesthe sizeof X
Some children may over M TTh | Th H T Th H T Tth | Hth | Thth
generalisghat multiplying o0 00 00 o0 00 00
by a power of 10 always @ o0 @ 6@
results in adding zeros. 234x 10= 2,340 0.234x 10= 2.34
234x 100= 23,400 0.234x 100= 23.4
234x 1,000= 234,000 0.234x 1,000= 234
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Orderof operations X hasgreaterpriority than X Bothe first part of the calculationl needto dois X
Calculationsn brackets 0
should be done first. 000 0000 000 0000
Multiplication and division poiers 000 0000 000 0000 0000
shog!dbeperformedb_efore R 3+ 4)x 2= 14 :::: 3+4%x2=11
addition and subtraction. Ty

+and -
3+ 42=19

Multiply decimalsby | knowthat 8 x 8 = 8, | needto exchangel0X for 1 X
integers sol alsoknowthat 8 x 8 =X e T

. o . 10000 o0 3+4 2
This is thdirst time children 10000 ©9 x L 13
multiply decimals by foood o 1920
numbers otherthan 10,100
o Lol o e |
Encourage them to make o0 o9 : ® @09
linkswith knownfacts and o|¢|o|o|o‘¢ [Q‘QP‘O]OP i@@@ oo} ® i-@;-;\

whole number 000 ®0: ® 08
multiplication. ol0l0iolole OO0 /@OO 09 ] O,/J@J@D

6x 2= 12 6x 0.2= 1.2 ® ®
213%x 4= 852 2.13x 4= 8.52
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Multiply fractionsby Whenmultiplyinga pairof fractions,| needto multiply the numeratorandmultiply the
fractions denominator.
Encouragehildrento give .
answerdn their simplest
form.
. 2 _ _ 2 _ _ 2
Findthe whale IleisX , thenthe wholeis X x X If%isx : thené is X andthe wholeis X x X
Childrenmultiply to find the 1
whole from agiven part. =of =18 —of =48 1
, ==48+4=12
( ' ) _ ?
18X3—54 ' ' v 9x 12=108
. ) = of 54= 18
18 —" ~ of 108= 48
48
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Progressiorof skills Keyrepresentations
Calculatepercentages Thereare X lots of X %in 100% | X %ismadeup of X %,andX %
Tofind X %,| needto divideby X
Children first learn how to T 100%
find 1%,10%,20%,25%and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% beforeusing multiples 25% | 25% 25% | 25%
of these amounts to find Tofind 30%,| canfind 10%andthen multiplyit by 3
anypercentage. 0%of X = X+ 2 Tofind 23%,l canuse10%x 2 and1%x 3
2 %of X=X+ 4 Tofind 99%,| canfind 1%,then subtractfrom 100%

Calculationgnvolvingratio | ForeveryX,thereareX

Encouragehildrento see
the multiplicative
relationshipbetweenratios.
They will need tonultiply adults
or divide eachvalue bythe
samenumberto keepthe
ratio equivalent.

Double number lines and
ratio tableshelpchildrento
seeboth horizontaland O 1 2
verticalmultiplicative Adults

. i Children
relationships.
0 12 1

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

children
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