MathematicsCalculationPolicy

Thispolicyhasbeenlargelyadaptedfrom the White RoseMaths HubCalculatiorPolicywith further material
added. It is a working document and will be revised and amended as necessary.



At Oaklands Primary, the aim of our calculation policy is to ensure all children receive a
consistent approach.

Calculation procedures are taught according to this document so they can be seamlessly buil
upon year after year, as the child moves through school.

The policy has been taken and adapted from White Rose Maths.
The use of concrete reaoces and visuals underpins this calculation policy.

The policy goes through:
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Each operation is broken down into skills for the year group and shows recommended models
and visuals to support the teachid the corresponding concepts alongside.



White Rose

Guidanceor teachers MATHS

Thecalculationpolicyisdividedinto four sections:addition, subtraction,multiplication
and division. At the start of each section, ywill find an overview of the progression
of skills. Calculations involving decimal numbers and fractions are included.

The calculation policy follows the same concrete, pictorial, abstract approach as our
mainscheme®f learning.Whereappropriate,senterce stemsandkeyquestionsare
Included alongside the key representations.

Whereskillsaredividedinto morethan onesectionacrosshe page,thereisa
progression in the level of difficulty from left to right.

Forexample whenaddingacrossa 10, childrenneedto be ableto addacrosslOitself,
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
pleiolelen X X | )0|00000000[00000|eee
Partition the number you D00ee D0000I00000I000ee
are adding to make a full ot
ten. 8+{5‘,\‘__,7_“..>‘.28+m
%\‘_/\ 3..4" 3 6 7 8 9 1011 1213 /N 9
2 ) /?\ L 2) '/;\1
( ) | ) f S e e T T
\_ \_/ NN
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Progressiorof skills- Addition

Yeargroup

©White RoseEducatior?024

Skill

Subitiseto 3
Counthow many
Make numbersto 5

Add 1 more (throughsongsand rhymes)

White Rose

MATHS

Conceptuallysubitiseto 5

1 more

Noticethe compositionof numberswithin 10
Combine2 groups

Addmore

Addtogether

Add more
Bondswithin 10
Relatedfacts within20

o To To o To|To To o To To|To T To I»

Missingnumbers




Progressiorof skills- Addition
Skill

Yeargroup

©White RoseEducatior?024

Add 1sto anynumber (relatedfacts)
Addthree 1-digit numbers

Addacrossa 10

Addmultiplesof 10

Add10sto anynumber

Addtwo 2-digit numbers (notacrossaten)
Addtwo 2-digit numbers(acrossa ten)

Missingnumbers

White Rose

MATHS

To To T o T Po|To T o To o o o I»

Add1s,10sand 100sto a 3-digit number
Addtwo numbers(no exchange)
Addtwo numbersacrossa 10 or 100

Complementgo 100

Addfractionswith the samedenominatorwithin 1 whole

Calculatehe duration of events




White Rose

Progressiorof skills- Addition MATHS

Yeargroup SKkill

Yeard Add 1s,10sand 100sto a 4-digit number
Add upto two 4-digit numbers
Adddecimalnumbersin the contextof money

Addfractionsand mixednumberswith the same denominatobeyondl1 whole

Yearb Addusingmentalstrategies

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

Addfractionswith denominatorsthat are a multiple of one another

Yeal6 Addintegersup to 10 million

Adddecimalswith up to 3 decimalplaces
Orderof operations

Negativenumbers

o To Po To Po|To Po To o Do| I o I» I

Add fractions
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Beginto countobjectsusing
1-1 correspondence.

1 2 3 4 5

D@ DDD

Subitiseto 3 Howmanydoyousee? @ @ %
Instantlyseehow many. @ ? *
Ol & Y
&s
Counthow many Howmanyarethere? Countout X from alargergroup.

E.g.Collect3 beanbagdor a game

Makenumbersto 5

Startby showingl, 2and3
using fingers.

ShowY S X

0® s

¢ 60

Beginto link numeralsto quantltles.

4
3 FfSF? 5

\

Add 1 more Howmanydo | havenow? %_;Q

Throughstories,songsand _ ‘E&/

rhymes. ==
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Conceptuallysubitiseto 5

What do you see?

Howdoyouseeit?
Noticethe partsthat make
e QOO @@
000 @
1 more 1 morethan X isX
| O[0[0[0 =
: . : Ol® Z
Continueto linkto stories, L
songs and rhymes.
gs andirty -lll 1]2]3[4[5]6]7]8]9]10

Noticethe compositionof
numberswithin 10

Linkto stories,songsand
rhymes.

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

kT
B

HowmanywayscanyouY I { S X K

v | BES
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Addition

White Rose

MATHS

Combine2 groups

2 groupsarecombinedto
find the total.

ThereareX ®
ThereareX ®
Thereare X @ltogether.

X @nd X @nakeX @

OO0 000 l
00000

Add more

Aquantityisincreased.

| haveX @
laddX @more.
b2g L

&
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Addition

White Rose

MATHS

2 quantitiesarecombined
to find the total.

Thereare X altogether.

2
,m"

g

X isthe whole.
(% :
= () 0

Progressiorof skills Keyrepresentations
Addtogether ThereareX Xisapart. ...plusXisequalto X
(aggregation) Thereare X Xisapart. Xisequalto X & X

4+2=6
2+ 4=6

6= 4+ 2
6=2+ 4

Addmore
(augmentation)

Aquantityisincreased.

CANBRKSY Z g X

L adl NI
ljumpon X

L ftFYyR 2y X
12[3(@5]6/7]8]9]10]

+1 +1

X plus X isequalto
Xisequalto X + X

4+2=6
2+4=6

6=4+2
6=2+4

©White RoseEducatior2024




Addition

White Rose

MATHS

Bondswithin 10

Xismadeof X and X

X canbepartitionedinto X

X plusXisequalto 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 !l o+ 4= 6
notice patterns. 1+ 5=6
0+ 6=6
Relatedfactswithin 20 | knowthat X and... X morethan X isX Whatpatternsdoyou
a2z X .y |-’e X soX morethan X is X notice?
Makelinksto knownfacts. aVa 5+2=7
o o218 S e 15+ 2= 17
O 0]0)|[®)
8: 88 8: 1IO 1}1 IL 1}3 1il 1|5 1|6 1‘7' 1I8 1L) ZIO 1772 E{;_I_ZZ
Missingnumbers Howman ymoredoyou If X isthewholeandXisa X plusXisequalto X
YSSR G2 YI { S| part,the other part must
Makelinksto knownfacts. 0SX
OO g 2+ |:| 6
@ 6 6=2+
| 2| ? °
Oo . ° | | | | | | | | | | |
0 1@ 3 4 567 8 9 10

©White RoseEducatior?024
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Add onesto anynumber | knowthat X and...= X X morethan X is X What do you notice?
(relatedfacts) az X #yR X soX morethan X is X Canyou continuethe
aVa pattern?

Makelinksto knownfacts. 8 88 8 88 88 8 | B O, P 5+2=7
Sl 33Bs B3300el| e O | Y
oel [Doll0e] [00[00]l0@]] 20 21 22 23 24 25 26 27 28 28 20 25+ 2=HT X

Addthree 1-digit numbers | XandX areabondto 10 52 dzo # X=X What doyou notice?
10+ X=X Whichadditionisthe

Prompt children to o000 . ? easiest to calculate?

understand that addition loooolo 4 | s3] 3

can be done in any order | [©@©®®® °°°

andto makelinksto known ooy | . g: 2: é:

facts. '
[—— 0o o% 14 8=

©White RoseEducatior?024
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White Rose

Addition MATHS
Progressiorof skills Keyrepresentations
Addacrossal0 X canbepartitionedinto X and X | addX to getto X thenladdX 8+ 5=13
28+ 5= 33
Partitionthe numberbeing [ GO0 000 e® Ol0/0[0[0]O[0/000]O0000]eee
added to make a full ten. | OO0 ®® o)(¢][¢]e]e][e)e]e]e)e]elelel ) )
8 + oy | 2 )

Add multiplesof 10

Makelinksto knownfacts
within ten.

X ones+ X ones= X ones
soX tens+ Xtens= Xtens

C R

3+2=5
t 30+ 20= 50

Whatisthe same?
Whatis different?

+ 2

)

|
1T 1 \ [
o 1 2 3 4 5 6 7 8
1 1

I [ I m | i I I

O ——

|
\ E ;
10
?

2 3

0 10 20 30 40 50 60 70 80 90

‘ ?
100 20 30

Add10sto anynumber

Makelinksto knownfacts.

Xtens+ Xtens= Xtens
Xtensand X ones= X

Toadd X | needto add10
X times.

1 (2|3 |4|5|6)|7)|8)|5 |10

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

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

31| 32 3335 36 | 37 | 38| 39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | S50

51|52 |53 | 54|55|56 |57|58|59 |60

IknowthatXandv...z X
az X #yR X

30+ 20= 50
34+ 20= 54

©White RoseEducatior?024
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White Rose

Addition MATHS

Progressiorof skills Keyrepresentations
Add 2-digit numbers Xones+ Xones= Xones 3o0nes+ 1one= 4ones
(notacrossaten) Xtens+ Xtens= Xtens Atens+ 2tens= 6tens
Tens Ones =
6tens+ 4 ones= 64
Liningup ones andensin —1" .
columns willsupportwith — .
later written methods. T | e e s | a
Ty
Add 2-digit numbers Thereare X ®nes,sol do/do not needto makeanexchange.
(acrossaten) .
X ones= X tenandX ones
Beginto exchangelOones 5
for 1 ten. o e
ST mmaas Py 5ones+ 7ones= 12ones
o | | ——» | T | | 12ones= ltenand2ones
Torres | uees et 4tens+ 3tens+ 1lten= 8tens
R - 8tensand2 ones= 82
Missingnumbers Howmanymoredoyou L FTisaXvholeandX isa X canbepartitionedinto X
YySSR (2 YI 1 S| part,thenXis the other andX
Solvemissingnumber part. 10+8= 12+ :l
problems andusethe o000 oo000
inverse tocheck. 6+ - 10 +3=7 00000 00000
00006 00000 @00
e 10 []J=6 |7 3= X0

©White RoseEducatior2024 13



White Rose

Addition MATHS

Progressiorof skills Keyrepresentations
Add1s,10sor 100sto a Theones/tens/hundredsolumnwill increaseby X Whatpatternsdoyounotice?
3-digit number [ undreds | ens

OTO 00 235+ 3=
00|00 235+ 30=
80 00 235+ 300=

Emphasi®n mental
strategiesincludingnumber

bondsandrelatedfacts. ° 111+ = 118

Promptchildrento notice 444+ 5= 17+ 2= 604+ 20= 144, _ 181

whichdigit changes. 444+ 50= 777+ 20= 604+ 50= -
444+ 500= 777+ 200= 604+ 90= 111+ = 811

Addtwo numbers ...ones+ X ones= X ones ?

(no exchange) ...tens+ Xtens= Xtens 345 | 432
...hundreds+ X hundreds= X hundreds

Mental strategiesand b Hundreds | Tens [ Ones | L

introduction of formal ... EEEE S° . ©00 0000 3000 : - g

written method. --.. EEE . @ @ 0000000 |00 +/ a4 32

©White RoseEducatior?024 14



Addition

White Rose

MATHS

Addtwo numbersacrossa
10 or 100

Formal written method
involvingupto 2 exchanges

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

X ones =X ten and X ones.
X tens=X hundredand X tens.

100

including3-digit plus2-digit Joe E
numbers.
.; i i . HTo
81319 31&|7
T @ =
Complementdo 100 X plusXisequalto 100 | add X to getto the next 10then...to getto
100
Pairsof numberswhich @
total 100
@ ‘ 38+ 62= 100
2 +60 62+ 38= 100
m 100= 38+ 62
100 f { ! 100= 62+ 38

©White RoseEducatior?024
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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 ’
wnele S
Makelinkswith known . e 9
facts. B T 7T T 1 s+
e } f |
1 3 0 1 2 3 4 5
B T 7 ] z+2 I I

Calculatethe duration of CNER Y @ QiDds X )ifhutes.
events CNRY X 020 Ximiudes.
The totaltime takenis X minutes.
Find durations of time
betweenagivenstartand
end point. Children will
need to calculate
complements to 60

+ 35 mins + 18 mins

725 ) [958 Y Y

] ] 1
start finish 2:25 3:.00 318

©White RoseEducatior2024 16




Addition

White Rose

MATHS

Year4d

A Addnumberswith upto 4 digitsusingaformalwritten method.
A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalgo 2

decimal places.

A Addfractionswith the samedenominator.

Progressiorof skills

Keyrepresentations

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

Emphasis on mental
strategiesncludingnumber
bonds and related facts.
Promptchildrento notice

whichdiaitchanaes.

Theones/tens/hundreds/thousands

O2f dzyy oAf ft

Whatpatternsdoyounotice?

A YGN\B N 2,350+ 3=

Thousonds | Hundreds Tens Ones

e 00 00 00
O 00

©

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

2,350+ 30=
2,350+ 300=
2,350+ 3,000=

6,040+ 200=

6,040+ 500=
6.040+ 900=

2,211+
2,211+
2,211+

= 2,251
= 2,215
= 2,511

Addupto two 4-digit
numbers

Formalwritten methodwith
up to 3 exchanges.
Encourage children to
estimate and us@verse
operationsto checkanswers
to calculations.

¢ KSNBE | NB X

do/do not needto makeanexchange.

| canexchangelOX for 1 X

2ySakiSyakKdzyRNSERa a2 L
(8]

Th H T

e 9 00|00
ee|eO|00
0|00 Th
O 4

(-]

e |©0O |0

/ N0

=l on|T
o= o~ -
=le w O

©White RoseEducatior?024
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Adddecimalnumbersin
the context of money

Emphasis on partitioning
and use of number lines
ratherthanformalwritten

calculations.

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

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

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

+£3 +20p +5p
,/W
£2.45 £5.45 £5.65 £5.70

Addfractionsand mixed
numberswith the same
denominatorbeyondl
whole

Whenaddingfractionswith the samedenominator,l onlyaddthe numerator.

Xfifths + X fifths = X fifths

()
@
I 1 [ |

LI T T | |

—t—

©White RoseEducatior?024
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White Rose

Addition MATHS

Progressiorof skills Keyrepresentations

Addusingmental strategies — - = = ToaddX YfcanaddX thensubtractX
000 000 000 000 ?

Add1s,10s,100setc.to ® o000 000 00 6,458 [ 99

any number. e

U?eptijrr;be{bondsand 48,650+ 300=

related tacts. 48,650+ 30,000= -
48,650+ 30 = 6,5576,558

Addwhole numberswith | canexchangelO X for 1 X

more than 4 digits

Encourage children to
estimate and use inverse

operationsto checkanswers BOROE
to calculations. 3T el T2
8 992 6

©White RoseEducatior?024 19



White Rose

Addition MATHS

Adddecimalswith upto 2 | do/do not needto makeanexchangdecausex
decimalplaces | canexchangelOX for 1 X
i 2 87 Tth [ Hth [ Thth
Progress from the same @ OO0 gg o . li i :
numberof decimalplaceso t i
a different number of . e [ 44
| 000/000 (000 aras o
decimalplacesandfrom no o O OO
+|812]1 00 (00 |0D
exchange to exchange. 00000 |© . 100 |®®
@
Complementdo 1 _ _
=1 0.35 + =1
Pairsof numberswith up to | o o
3 decimalplaceswhichtotal | B o
1 T
= () OO
Encouragehildrento make | H+
linkswith bondsto 10and 4+ 6= 10 04+ 06=1
ioorgg'eme”tso Lol 7 o7t 44+ 56= 100 0.44+ 0.56= 1
’ 190 ! 444+ 556= 1,000  0.444+ 0.556 = 1

©White RoseEducatior?024 20



White Rose

Addition MATHS

Progressiorof skills Keyrepresentations
Add fractions with Thedenominatorhasbeenmultipliedby X Sothe numeratorneedsto bemultipliedo & X
denominatorsthat area for the fractionsto beequivalent.

multiple of one another

convert fractions to the

Encourage children to .

samedenominatorbefore S Iti=s+3=3

OJol1== o

Progress from adding e e

fractionswithin 1 wholeto

a?]cglr;g fractions beyond 1 : atg=gtg=3 stz=z+tz =513
w :

©White RoseEducatior?024 21



White Rose

Addition MATHS

Progressiorof skills Keyrepresentations

Addintegersupto 10
million

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

+
RO, | W
Rlw|o |

D

N

2,354 750 | 1,500

Adddecimalswith upto 3 | do/do not needto makeanexchangdecause..
decimal places

Hth Thih

Progresso numberswith
digits in different place
value columns. 000 SR 1 5 0o 2| 7

. o@ +(211
Encouragehildrento check () 512
&

@

=Rl | O
+
RlO |01 | O

that they have lined up the| [ s § 2
columns correctly.

©White RoseEducatior?024 22



Addition

White Rose

MATHS

Orderof operations

Calculationsn brackets
should be done first.

X hasgreaterpriority than X Eothe first part of the calculationl needto dois X

ot i 000 0000 000 0000
Multiplication and division A 000 0000 0000
shouldbe performedbefore
addition and subtraction. pOREE B+4)x2=14 OOO® @ 3+4x2=11
*When no brackets are — ::: ®
shownandthe operations 000
have the same priority, il
work left to right. 3x 4+ 2=14
Negativenumbers X plusX isequalto X W

8+5=2 | |+—F—1+—F+++++-
Childrenaddto negative o W o 5 4 3 2 10 1 2 3 4 5
numbers and carry out e 4 3 5 10 1 2 3 4 5 | Thedifferencebetweenc5and 1is4
calculationsvhichcross0
+5 +5
+ 11 + 5 11+ 16=5 m
I | !
I I I . :
11 0 5 Thedifferencebetween¢5and5is10

©White RoseEducatior?024
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Addition

White Rose

MATHS

Add fractions

Convert fractions to the
samedenominator before
adding. Progress from
fractions where one
denominatorisamultiple of
the other, to any fractions

andthento mixednumbers.

Thedenominatorhasbeen
Ydzft GALX ASR
numerator needs to be
Ydzf GALX ASR

(2
016

LT

o

(0]

The lowestommon
multipleof X and X is X

[

W=

Bl

X Andadeup of X wholes
andX

©White RoseEducatior?024
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Progressiorof skills- Subtraction

Yeargroup

©White RoseEducatior?024

Skill

Subitiseto 3
Counthow many
Make numbersto 5

Takel away(throughsongsandrhymes)

White Rose

MATHS

Conceptuallysubitiseto 5

1less

Noticethe compositionof numberswithin 10
Partition

Takeaway

Finda part

Takeaway
Bondswithin 10
Relatedfacts within20

o To To o To|To To o To To|To T To I»

Missingnumbers

25




White Rose

Progressiorof skills- Subtraction MATHS
Year2 Subtractlsfrom any number (relatedfacts)
Subtractacrossa 10

Subtractmultiplesof 10

SubtractlOsfrom 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

Complementgo 100

o To Do Do Do| o I To o Do o D>

Subtractfractionswith the samedenominatorwithin 1 whole

©White RoseEducatior?024 26



White Rose

Progressiorof skills- Subtraction MATHS

Yeargroup SKkill

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

Subtractfractionsand mixednumberswith the samedenominator

Yearo Subtractwhole numberswith more than 4 digits

Subtractusingmentalstrategies
Subtractdecimalswith up to 2 decimalplaces
Complementso 1

Subtractfractionswith denominatorsthat are a multiple of one another

Year6 Subtractintegersup to 10 million

Subtractdecimalswith up to 3 decimalplaces
Orderof operations

Negativenumbers

o To Po To Po| T Po To o Io| D>

Subtractfractions

©White RoseEducatior2024 27



Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Beginto countobjectsusing
1-1 correspondence.

1 2 3 4 5

B DBD

Subitiseto 3 Howmanydoyousee? @ @ %

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

Counthow many Howmanyarethere? Countout X from alargergroup.

E.gCollectacupfor everyoneat the table.

WACAW

Makenumbersto 5 ShowY S X @ @ % Beginto link numeralsto quantities.
Startby showingl,2and3 @ %
using fingers. .. “' J @ @@@@@ @
Takelaway Howmanydowe havenow? s
rThi;/rr(:]lég;stones,songsand &

©White RoseEducatior?024 28




Subtraction

Progressiorof skills

Keyrepresentations

White Rose

MATHS

Conceptuallysubitiseto 5

Noticethe partsthat make

What do you see?
Howdoyouseeit?

v

N (IO T se s
1less 1lessthan X isX Ol0I0O
O Q
Continueto linkto stories, ) - —
songs and rhymes. 2 Il... 112134516 81910

Noticethe compositionof
numbers within 10

Linkto stories,songsand
rhymes.

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

B

ag

HowmanywayscanyouY I { S X K

ws | BES

©White RoseEducatior2024




White Rose

Subtraction MATHS

Partition Thereare X altogether. X andX makeX

| canseeX hereandX there. 4
[
QO O00 ?l g
00000 °

| haveX ‘

| take X away '
Now| haveX .

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

Takeaway

Aquantityisreduced.

©White RoseEducatior2024 30



White Rose

Subtraction MATHS

Progressiorof skills Keyrepresentations

Finda part Thereare X intotal. Xisthe whole. X subtractX isequalto X
XareX Xisapart. Xisequalto X X

Link to number bonds and| Howmanyarenot X K Xisapart.

knownfacts.E.g2+ 4= 6 6 2=4

soif 6isthe wholeand4 is o 6 4=2

apart, the other part must o

88y e ©C

2=6 4
A® g°°°¢ O
Takeaway CANBRKSY XX | startat X X minusX isequalto X

ljumpbackX Xisequalto X X
Aquantityisdecreased. ? ﬁgi L ftlIyR 2y X
00|00

X | 1] 2[ 3] 4] 5]C6] 7] 8] 9] 1d

1 1
—
b ——— {\f —
01 2 3 456 7 8 9 10

©White RoseEducatior?024 31
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Subtraction

White Rose

MATHS

Bondswithin 10

Xismadeof X and X

X canbepartitionedinto X

X minusX isequalto X

Makelinksto knownfacts.

adzo G NI OG (2

PR

LU
QLU

O|0|0|0

9)@

part, the other part must
0SX

6
2 | ?

X andX makeX andX 6 0=6
Focusn 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 | knowthat X minus...= X X lessthan X is X Whatpatternsdo you
soX minusX = ... soX lessthan X is X notice?
Makelinksto knownfacts. = SE 5 L2 8 3=5
| | | | | | | —_
o | [odllo §1 s b hs et b 18 3=15
oQl |00/lo 4 ~
oQ| |[0ojloa 1 5=8 3
o 00|0Q) 10 11 12 13 14 15 16 17 18 19 20 15= 18 3
Missingnumbers Howmanydoyouneedto If X isthewholeandX isa X minusX isequalto X

6 [ ]=2

2=06

©White RoseEducatior?024
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Subtraction

White Rose

MATHS

Progressiorof skills Keyrepresentations
Subtractonesfrom any | knowthat X minus...= X | XlessthanXisX What do you notice?
number soX minusX = ... soX lessthan X is X Canyou continuethe
(relatedfacts) Vava pattern?
o 9i9)\9; O|OIOONIO 11111 8 3=5
. o Q0|0 ojle)(e]e)|e 0 1 2 3 4 6 7 9 10 -
Makelinksto knownfacts. |[0Q [0oloq [©0|00]O N 18 3=15
oQl [0olloy |[colcolodl| FH———+—+++—+1 28 3=Hp X
O o olloq 00000 20 21 22 23 24 25 26 27 28 29 30 - Y
Subtractacrossa10 X canbepartitionedinto X and X Makelinkswith relatedfacts.

- _ OO0 0 ORISR OO]O[OJ0]OI0[0O0][O[OJ0 OO T
Partitionthe numberbeing 00OV 00|00[0]|0/0000||00OL)N
subtractedto bridge , ; ; ;
throughaten. 13 1 33 T

3 4 5 6 7 8

111
3 4 5 6 7 8 9 10 11 12 13

2 8
| | | | | | | |

| AN N R N N N N B
23 24 25 26 27 28 29 30 31 32 33
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Subtraction MATHS

Subtractmultiplesof 10 X ones Xones= Xones Whatisthe same?
soXtens Xtens= Xtens Whatis different? .
Makelinksto knownfacts @
within ten. TILL S e
0 1 2 3 45 6 7 8 9 10 S
2 2 ‘ ?
5 2= 3 | | | ﬁ\l | | | | | 20
50 20=30 | O 10 2b 30 40 50 60 70 80 90 100 20 | ?
Subtract10sfrom any Xtens Xtens= Xtens TosubtractX | needto | knowthat X minus...= X
number XtensandX ones= X subtract10 X times. az X YAydza X
Makelinksto knownfacts. 1]2]3]als]6]7]8]s w0
11|12 |13 | 14 | 15|16 17 | 18 |19 | 20
21 | 22 |23 | 24 | 25|26 27 | 28|29 |30 50 20:30
31 32.33 34 | 35 36.37 38 | 39 | 40 54 20=34

41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50

51 | 52 5355 56 | 57 | 58 | 59 | 60
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Subtraction MATHS
Progressiorof skills Keyrepresentations
Subtracttwo 2-digit Xones Xones= Xones T 2

numbers
(not acrossaten)

Xtens Xtens= Xtens

43
Y

L} )

i

3o0nes lone= 2o0nes

4tens 2tens= 2tens
2tens and?2 ones= 22

Subtracttwo 2-digit
numbers
(acrossaten)

Beginto exchangéd ten for
10 ones.

I needto makeanexchangdecausd do not haveenoughonesto subtractX ones.

43 T (6] T [¢] T

= I i

3ones 5ones 13ones 5ones= 8ones
e . (Ineedto exchangel ten for 10 ones) 3tens 2tens= lten

ltenand8 ones= 18

oee
CEE TN
CEE TN
0@
seSO®
e90FF | o
a85s

Missingnumbers Howmanydoyouneedto L FisaXvholeandX isa X canbe partitionedinto X
adzo G N Ol G2 | part,thenXis the other YR X
Solvemissingnumber part. 18 =12+ 2
problems andusethe o000 o000
inverse to check. 10 [ ]=6 |7 3=[] 00000 @00000
00000 @0
(] 6+[ ]=10 +3=7 000
©White RoseEducatior?024 35




Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractls,10sand100s Theones/tens/hundredsolumnwill decreaseoy X Whatpatternsdoyounotice?
from a 3-digit number e |
.. 235 3=

Emphasis on mental ' . EEEE " 235 30=
strategiesncludingnumber ' . 235 300=
bonds and related facts. 118 =111
Promptchildrento notice 444 2= 624 20= 181 _

: - _ 8 =111
which digit changes. 444 20= 777 40= 654 50= il

444 200= 777 400= 694 90= =111
Subtracttwo numbers ...ones Xones= Xones —
(no exchange) ...tens Xtens= Xtens v >
...hundreds X hundreds= X hundreds

Mental strategiesand - Hundreds | _Tens
i i - @O0V 007 0000 H|T|O
mtroducﬂon of formal 1 aen oog |0re |osew " TeTe
written method. L o -1a7

©White RoseEducatior2024
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White Rose

MATHS

Subtracttwo numbers
across a 10 or 100

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

| needto subtractX ones.| do/do not needto makean exchange.
| need tosubtract...tens. ldo/do notneed tomakean exchange.

L Oly SEOKI Y3 S

72
s | 2
Tens

[
[ 1]
a2 ;q
e 1
T Lt
e

2 7

=G -
wopa O

L)
-

<

[}

CI
Qo)
8]
)
2

L,

i) X

Complementdo 100
Focuson subtractionfacts.

Encouragehildrento
notice patterns.

100minusX isequalto X

100

38

14 dzo (0 Néntben [XubtractX ones.

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

100

©White RoseEducatior?024
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MATHS

Subtract fractions with the
samedenominatorwithin 1
whole

Makelinkswith known
facts.

Whensubtractingfractionswith the samedenominator,| onlysubtractthe numerator.

Xfifths Xfifths = X fifths
5 5
575

5 5

|
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Subtraction

White Rose

MATHS

Yeard A Subtracthumberswith upto 4 digitsusinga formalwritten method.

A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalgo 2

decimal places.

A Subtractractionswith the samedenominator.
Progressiorof skills Keyrepresentations
Subtractls,10s,100sand Theones/tens/hundreds/thousands Whatpatternsdoyounotice?
1,000sfrom a 4-digit O2fdzyy ¢Aftf RSONBI §4356 3=
number Thousands | Hundreds Tens ones 4356 30=

00 _

Emphasi®n mental g@ gg o gg ﬁggg 3,%%0:
strategiesincludingnumber 0 4,433 = 4,430
bondsandrelatedfacts. 6,940 200= _
Promptchildrento notice 3,425 2= 3,425 200= 6,940 300= . = e
whichdigit changes. 3,425 20= 3,425 2,000= 6,940 400= 4,433 = 4,403
Subtractup to two 4-digit Ineedto & dzo U Mdeshténx/hundredsl do/do not needto makeanexchange.
numbers

| canexchangev Xorm n X =

: : Th H T |

Formalwritten methodwith o2%|20 000 000 |
up to 3 exchanges. 002 000 ThH T O
Encouragehildren to !%@@ 3077 6
estimate and use inverse - - 2'1/4. 8
operationsto checkanswers \\‘! 1.85 8]
to calculations. |
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractdecimalnumbers
in the context of money

Emphasis here is on
partitioninganduseof

numberlinesratherthan
formalwritten calculations.

| canpartition m Xnto m Xand100p £3.26canbe partitionedinto £3+20p+ 6p

MX MX=MX
100p X L3 X LI

20p £:

(=) N
- | | I '
100p 26p= 74p e @ £1.74£1.80 £2 £5
£5-£3.26= £1.74

£5 £3.26
£4 £3=£1

Subtract fractions and
mixednumberswith the
same denominator

Includesubtractingfractions
from wholes.

Whensubtractingfractionswith the samedenominator,

| only subtractthe numerator.
Xtenths Xtenths= X tenths

LEEEE Pl 165
EDXXDIXIX] [ [[]10 10 o | f"ffl f“‘-l |
3 2
0 1 1€ 2 Z2F 3
[(TTTTITXXX 169 : ’
DDXIXIXXIX] [ [ [ | 10 10
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Subtraction MATHS

Progressiorof skills Keyrepresentations
Subtractwhole numbers | canexchangel X for 10 X
with more than 4 digits Tl | v | T
=1 -1~ ®l® B
Encourage children to -:"-ﬁo OB e, ANORE
estimate and use inverse '\o - Tal2]7]4] aEEEE
operationsto checkanswers % e ALIEIEAE.
to calculations. 7
2|1 81260

Subtractusingmental — = u . TosubtractX XcansubtractX thenaddX
strategies 000 000 000000

® o090 000|000 6.558
Subtractls,10s,100setc s % ? 100
Bgr;nirrlxggrnb]gﬁgsand HEESD S00= K’+1 —

48,650 30,000= — |
relatedfacts. 48650 30= 6,4586 459 6,558
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Subtraction MATHS

Subtractdecimalswith up
to 2 decimal places

Tenths Hundredths ' 24.4

00 312| 2
D

Progress from the same
numberof decimalplaceso
a different number of C 11 - 13p112)
decimal places and from nc ‘ i
exchange to exchange.

o @
1,000 when finding a
missing part or subtracting
from 1 10 100 U 4= 0 L u.4= U.0

100 44= 56 1 0.44= 0.56

Complementdo 1

Encouragehildrento make
links with bonds to 10 and
complements to 100 and

03 | 2 035 | ?
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtract fractions with
denominatorsthat area
multiple of one another

Convert fractions to the
samedenominator before
subtracting. Progress from
subtractingfractionswithin
1wholeto subtractingfrom
a mixed number.

Thedenominatorhasbeenmultipliedby X Sothe numeratorneedsto bemultipliedo € X

for the fractionsto beequivalent.

4 o=

—— o |ma

:

e 0 | e
= ojun

== O~

]

(] P oy 1 (1]

Wk == oo

W =t o

WIN
TN}
Il
(el[o)]
wIN
Il
ol
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Subtraction

White Rose

MATHS

Progressiorof skills Keyrepresentations
Subtractintegersupto 10
million

B4 "2
Encourage children to g8l 4|3 4 8 5
estimate and use inverse a 4
operationsto checkanswers 619 4,604 555 5 5
to calculations. 2354 | 750

Subtractdecimalswith up
to 3 decimal places

Progress from the same
number of decimal and
whole number places to a
differentnumberof decimal
and wholenumber places.

| do/do not needto makeanexchangdecause..

7 |'3

Thth

Sl

Oolo

©White RoseEducatior?024
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Subtraction MATHS

Orderof operations ... hasgreaterpriority than X , sothe first part of the calculationl needto dois X
Childrenlearnthe order of
priority for operationsin a 0008
calculationCalculationgn ooy
brackets should be done o009
first. Multiplication and 0Sss o008 ::z:
division should be OBBY 00%
performedbeforeaddition 8 2x3=2 000@ 8 22=4
and subtraction.
(8 2)x 3=18
Negativenumbers X'minusX isequalto X W
_ p 4= S| T+t +1+1+1
Childrensubtractfrom Nm Do 5 4 3 2 10 1 2 3 4 5
positive and negative P L N Y T Thedifferencebetweeng 5and 1is4
numbersandcalculate
intervalsacros) 5 5
1 4= 3 m
I | |
WEAS0 S W ) ’ i
5 4 3 2 101 2 3 4 5 Thedifferencebetween5and 5is10
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MATHS

Subtractfractions Thedenominatorhasbeen | The lowest common X ismadeup of X wholes
Ydzt GALX ASR 0| multipleof XandXisX andX

Convert fractions to the numerator needs to be

same denominator before | Ydzf G A LX A SR o @

subtracting. Progress from

fractions where one e . @

denominatorisamultiple of e

the other, to any fractions ‘ 9 EREEEEER

andthen subtractingfrom a ‘ e BemmE—aw

mixed number. P b T X |
2_1_6_1_5 7_1_14_39_> 23 1145
3 99 99 9 2 18 18 18 4 8 8
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Progressiorof skills- Multiplication MATHS
Yeargroup SKkill

A Continuewith countingandsubitisingskillsasa foundationfor later work on
equal groups. (see addition and subtractisactions)

T>

Doubleto 10

I>

Make equalgroups

Countin 2s,5sand 10s
Addequalgroups

Makearrays

o Do Do Do

Makedoubles
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Progressiorof skills- Multiplication

Yeargroup

©White RoseEducatior?024

Skill

Linkrepeatedaddition and multiplication
Usearrays

Double

The2 times-table

The 10timestable

The5 times-table

Missingnumbers

White Rose

MATHS

The3 times-table

The4 times-table

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

o To To To To o To Po|To T To To o To I

Correspondenceroblems

48




White Rose

Progressiorof skills- Multiplication MATHS
Yeard Timestable factsto 12 x 12

Multiply by 1 and 0

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 To To T Do Do o Io o I»

Correspondenceroblems
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White Rose

Progressiorof skills- Multiplication MATHS
Yearb Multiplesandfactors

Squareand cubenumbers

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

Mental strategies

Multiply fractionsby a whole number

Multiply mixednumbersby a whole number

o o Do Po o Do o Do Po

Findthe whole
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Progressiorof skills- Multiplication MATHS
Yearo Multiply numbersup to 4 digits bya 2-digit number
Multiply by 10, 100and 1,000

Orderof operations

Multiply decimalsby integers

Multiply fractionsby fractions

Findthe whole

o o o Do Do Do Po

Calculationsnvolvingratio
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Multiplication MATHS

Progressiorof skills | Keyrepresentations

Doubleto 10 DoubleX is X

_ _ XisdoubleX
Prompt children to notice
that doublemeanstwice as ﬂ 0

many and to notice that

therearetwo equalgroups. l l

Makeequalgroups Thereare X groupsof X
Thereare X altogether.

Provide opportunities to
make equal groups when

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

the same amount.
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Multiplication MATHS

Progressiorof skills Keyrepresentations

Countin 2s,5sand 10s Thereare X equalgroupsof X Continueto colourin...s | Completethe number
¢ KSNE | NB X I { Whatdoyou notice? | track/number line by

Begin bycounting objects O2dzy G Ay 3 AY
that naturallycomein 2s,5s %% 53% “ u ll,
and 10s, for example pairs

of socks or fingers. {?%{?%@ 1 [2]3]a]s[e[7]s]a 0
5110|1520
OO ICO] 1O [CQ OO
Q0| |OC] QO] |00 OO

11 (1213|114 (1516|117 | 18| 19|20
21(22|23|24|25(|26|27|28|29|30

ClO| |00 |00 [0 [CO 31(32|33(34|35|36|327|38|39)40 I D T R TR N R R B
99 188 B9 199 199 a1|42[43]aa]4s[a6|47]a8a0[s0| | 0 0 o 0 a0 | |
Addequalgroups Thereare X groupsof X Whatis the sameNhatisdifferent?
(repeatedaddition) :Fhe-:.r?ar:e){.altoge'gh.ez)r. 24 24+ 2=
Children should be able to | F % i@ e 10+ 10+ 10= 30 S+ 5+ 5=
write arepeatedadditionto |~ L 10+ 10+ 10=

represent equal groups an(

to draw pictures or use @@@@ 5+ 5+ 5+ 5= 20 _ _
objects to represent a Useobjectsor adrawingto representthe

repeated addition. equalgroupsandfind how manyin total.
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Multiplication MATHS

Make arrays Therel NB X NEhéréare® ¥ X 23S0 KS NI
Thereare X columnsof X ThereareX altogether.
Children use their

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

groupst bjectsi ,

ol s, © O 0O B IDD 4900
®© © © 0 X>x@ >R o0000

Makedoubles DoubleXis X
X+ X=X
Children understand that
doubles are two equal
groups.Childrenmaybegin ' M0
to exploredoublesbeyond QX{% ’ @f@;
N

20 using base 10
.
L

—_—

2
L7
O wmmm—

@) )
@) J
@) )
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Linkrepeatedadditionand
multiplication

Encouragehildrento make
the linkbetween repeated
additionandmultiplication.

Thereare X equalgroupswith X in eachgroup.

Thereare X altogether.

6 3+3=6

2x3=06

5+ 5+5+5=20

4x 5=20

Usearrays

Encouragehildrento see

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

| cansee8 x X andX xX

i 38 D D QO 3lotsofs=15 ax 5o 15
i 1388880 b
5lotsof3= 15
383Pd s 3x5=5%3
Double DoubleX is X DoubleX is X sodoubleX isX

Encouragehildrento make

i

Double4is8

T

o
e

links with related facts. m m m Double4= 4+ 4
Double4is8
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Multiplication MATHS

The2times-table Xlotsof 2= Xtimes2is equato X

. o Xx 2= %%%% 1|2|3|4|5|6[7|8|9]|10
Encouragdallycountlngln 11|12 | 13| 14| 15|16 | 17| 18| 19| 20
multiplesboth forwardsand ee & u 1122 | 23 12| 25 [ 26 | 27 | 28| 25 | 30
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

?

- T O Y TR
2 | 2| 2] 2

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

ThelOtimes-table Xlotsof 10= Xtimesl1lOisequalto X
Xx 10= %%%% 12 |3|a|s|6|7|8]|9f10

Entl:tQLllra%e 1?-la‘.flly COUdntingdir %@ %@ 11|12 (13|14 15|16 | 17 |18 |19 | 20
muitiplesbotntorwardsan 2122 (23|24 |25 26|27 (282930
back. Notice the pattern in %w %@% 31|32 333435 36| 37| 38|39 a0
h bers. ;

the numbers mmlonmm ;zigf ;g ;8?;:18

o0 [0 00 [P0 o0 00 _ _
ool [0a] [0 [oa] e 6o 3x 10=30 30=3x10

Q0] [0 OO [O0] |00 OO | | | | | | | | | | | | |
OO |O0] |00 |00 OO 100 | | | | | | | | | | | | |
0ol 00 [00] 0] 09 [00] [0 10 20 30 40 50 60 70 80 90 100110120
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Multiplication MATHS

The5times-table Xlotsof 5= Xtimes5is equato X

. --XX5= %@%@% 1|2|3|4|5|6|7|8]|9/10
Encourage daily counting if

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

21 (22 (23|24 |25 | 26 | 27 |28 |29 | 30
back. Notice the pattern in m m m m m 31|32 (3334|3536 |37 |38 |39 |40

the numbers. 1x5=5 5=1x5

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

? | | | | | | | | | | | | |
[ [ [ [ [ [ [ [ [ [ [ [ [
s s 5 5]s 0 5 10 15 20 25 30 35 40 45 50 55 60
Missingnumbers Xisequalto X groupsof X XtimesXisequalto X
Makelinksto knownfacts. 18 socks, hownany pairs? %% x 2= 18

|

0 2 4 6 8 10 12 14 16 18 20
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MATHS

multiplesboth forwardsand
back. Encourage children t
notice linksbetween the 2
and 4 timestables.

4x X=

HiRE:

B |-

Progressiorof skills Keyrepresentations
The3times-table X groupsof 3= 'Y Y X times3is equalto X
. ..XX:?: ... 1|2 (3|4 |5|6|7 8|9/ 10
Encourage daily counting i 3,X times= 000 T P PR
multiplesboth forwardsand | 3x X =
back. . . . 21|22 |23 (24 (25|26 |27 |28 29|30
4x 3=12 12=4x%x3
BB G| F+
0O 3 6 9 12 15 18 21 24 27 30 33 36
The4times-table X groupsof 4= X times4 isequalto X
Xx 4= 12 |3|a|s|e|7]8]9]10
Encourage daily counting i 4,X times= 1|12 13

14 1 15|16 | 17 | 18 | 19 | 20

21| 22| 23

24 | 25 | 26|27 |28 |29 | 30

3x4=12 12=3x4

| | | |
[ [ [ [
0O 4 8 12

[ [ [ [ [ [ [ [ |
16 20 24 28 32 36 40 44 48
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MATHS

The8times-table

Encourage daily counting if
multiplesboth forwardsand
back. Encourage children t
notice links between the 2,
4 and 8 timedables.

Xlotsof 8= X times8isequalto X

. 1 2 3 4 5 6 7 8 9 10
8, X times=
8XX: 11 (12|13 |14 |15 |16 | 17 | 18 | 19 | 20

8 8 8 21 |22 | 23 |24 | 25 | 26|27 | 28| 29 | 30
3x8=24 24=3x 8
0000OOGOO
III 00000000 | | ——t——t—t—t—11

24 32 40 48 56 64 72 80 88 96

|
|
"X XXXXXX BEE

Relatedfacts

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

X x X onesisequalto X ones
soX x X tensisequalto X tens.

0100 ] 3383 252 -

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

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

Xtensmultipliedby X isequalto X tens.
X 2 y ri8udtiplied by X isequalto X ones.

[annnnnnann) 30x 2= 60 @ 00 )
(IITITITIT am 2% 2= 4 OO o
[fenssnanns] 00 O
faamannnann) _

T .. 32x 2= 64 @ 0 Q0O 4]
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Multiplication MATHS
Multiply a 2-digit number | Xtensmultiplied by X isequalto X tens.
by a 1-digit number - with X onesmultiplied by X isequalto X ones.
exchange
Children apply their T | @eew
understanding of e B @ e
partitioning torepresent arrrr | e 20 4= 80 0000 (00000
T i aaasnanana] 4x 4= 16
andsolvecalculationsising Ty | @eew 0000 00000
the expanded method. T | eess 24x A= 06 @ @ 0000 00000

Scaling

Children focus on
multiplicationasscaling
0O Xo
opposed to repeated
addition.

GAYSa

Thereare X ¢mesasmanyX asX

AN AN AN [2]2]2

Thereare3timesasmanytrianglesas
circles.

X is X timesthe size ofX

XisX timesthe length/heightof X

= 4 cm
| 16cm

MissSmithistwice the heightof Jo. < !
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Multiplication MATHS

Correspondenceroblems | ForeveryX X UGKSNB | NB X LI2aadAirotsS oo

(Howmanyways?) Thereare X x X possibilitiesaltogether.

hats scarves
Encouragehildrento work _x
systematicallyo find allthe blue £ 7

Foreveryhat,there aretwo possible
scarves.
3x2=06

different possible
combinations. ‘ ‘ a

& &

orange ‘

Thereare 6 possibilitiesaltogether.
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MATHS

Yeard4 A Recalmultiplicationfactsfor multiplicationtablesupto 12x 12

A Useplacevalue knownandderivedfactsto multiply mentally,includingmultiplying
by 0 and 1; multiplying together threeumbers.

A Recognisandusefactor pairsandcommutativityin mentalcalculations.

A Multiply two-digit andthree-digit numbersby aone-digit numberusingformalwritten
layout.

A Solveproblemsinvolvingmultiplyingandadding,includingusingthe distributivelaw
to multiply two-digit numbers by one digit, integer scaling problems and harder
correspondence problems such as n objects are connected to m objects.

Progressiorof skills Keyrepresentations
Timestable factsto XgroupSOfX= |1|2[3]a 5|67 89|10
12x 12 XtimesXisequalto X A AL R kY

X x X = ) - sl [l = s = o]x

Encourage daily counting| ®®8® N 1 u |n[un|n|n “le|o @l o600
multiplesboth forwardsand OO0 e g e e
back. Encourage children { P o |77 s 7o 70 8 e |
noticelinksbetweenrelated b T e e e
times-tables. 'k__/' @ 0 11 22 33 44 55 66 77 88 99 110121 132

Multiply by 1and0 Anynumbermultiplied by 1 isequalto X Xx X=X
Anynumbermultiplied by O is equalto X 1x1=1 1x0=0
P ~ . . o0 S 2x1=2 2x0=0
ADDHDHDHD & Peitr 2oy
OOOOD A
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Progressiorof skills

Keyrepresentations

Multiply 3 numbers

Toworkout X x 8 x 8, canfirst calculateX x X andthen multiply the answerby X

Childrenexploreequivalent
calculationsusingdifferent
factorspairs.

o0
Ty Y
000000080 58x6=8x3x2
e000000e O0X0=24x2
000000060
YT Y Y

Childrenusgtheir 0 08 O ,,,,.3-3x3=24
understandingpf o8 08 88 ,, 5, /_cx4-24
commutativityto multiply a0 S8 88 3x Ax 2= 12x 2= 24
moreefficiently. g0 &8 89

Factorpairs 12= 8 x 8,508 x 12= 8x 8x 8

6x 8=6x4x 2
6x 8=24x 2

Multiply by 10and 100

Some children may over

Whenl multiply by 10,the digitsmove X

placevaluecolumnto the left.
Xis10timesthe sizeof X

Whenl multiply by 100,the digitsmoveX
placevaluecolumnsto the left.

X is100timesthe sizeof X

generalisghat multiplying T —— T - ™
by 10or 100alwaysresults oo |00 ® o0
in adding zeros. This will _'_ o L ] ]
cause issues later when Tw | v ol T H T )
multiplying decimals. :' :: ® (o9
M 35x 10= 350 o9 14x 100= 1,400
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MATHS

Progressiorof skills

Keyrepresentations

Relatedfacts

Use knowledge of

X x X onesisequalto X ones
soX x X tensisequalto X tens
andX x X hundredsisequalto X hundreds.

multiplyingby10and100 | @@® ©O0© ©®e
to scaletimestablefacts. 000 ©0® 00
008 ©00 OO8 ;x7-2 7x 3= 21
000 O©OOG® 000 B _
000 6606 oo 3x70=210 7% 30= 210
000 ©COO® @©O® 3x700=2100 7x 300= 2,100
Mental strategies Xtensmultipliedby X isequalto X tens.
X 2 Y iBudtiplied by X isequalto X ones.
Partition 2 or 2digit
. . Tens Ones
ir;:::(r;lr)ne;lst r?] gt\rllj(ljtépslyusmg TTTTTTTITT REBREERER e LLLELY fff.“_f‘_'.[fi_ i'._"’—'..‘i_"l\
| = Y Y Y
@essssanns] peneRe 0 80 160 | |
Iy | aennan @ ° .
CTTTTTITT I 26x 8= 80+ 80+ 48 = 208
x 3 x 3
3x 26= 60+ 18= 78 60 18
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MATHS

Progressiorof skills

Keyrepresentations

Multiply a2 or 3-digit

Tomultiply a2-digit numberby X , I multiply the onesby X andthe tensby X

number by a digit Tomultiply a 3-digit numberby X, | multiply the onesby X, the tensby X andthe
number hundredsby X - —
- : _ {1 Lt OOQ o
The short multiplication OO0 0000 34 34 OO0 .000@
method isintroduced for 000 0000 x 5 x 5 ’OOO .m
the firsttime, initiallyin an 2|0 (4 x 5) 1710
SR 000 9909 | ;55— coxs T 0000000
OOO oooo 1|70 !OOO”QQQQI
000 0000 Y \QQ./
Scaling Xis X timesthe sizeof X
Children focus on - -
multiplicationasscaling LA S A A A R I I I I B
0 X UAYSAa UK| AcomputermousecostsE? Aredribbonis6cm.
Akeyboardcosts6 timesasmuch. Avyellowribbonis7 timesaslong.
Correspondence@roblems | ForeveryX < ( K $oeBbilitetNB X
_ Thereare X x X possibilitiesaltogether. Deep pan Italian Thin
Encouragehildrento use Cheese CDP C cTh
different possible of 5 toppings and 3 bases. Vegetable V DP Vi VTh
combinations. Chicken cop cl CTh
5x 3= 15 Tuna TDP TI TTh

©White RoseEducatior2024
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Multiplication MATHS

Progressiorof skills Keyrepresentations
Multiples andfactors Xisamultiple of X because | Xisafactorof X because Thecommonfactorsof X
8 x 8 =X 8 x 8 =X YR X FNB X
Encourage children to l l l l 00000000 xS
noticepatternsandmake 0000 Factorsof 20 Factorsof 12
links with known facts. 1]2)3]4|5]6|7|8|9]10 2% 4
11|12 (13 |14 |15 (16 |17 [ 18 [ 19 | 20 .... e
21 | 22 |23 (24 | 25 |26 | 27 | 28 | 29 | 30 1 2 4and83.re faCtOFSDfS
Squareandcubenumbers | X squaredmeansX x X X cubedmeansX x 8 x X
0000
000 0000
[ 1 ] 000 0000 3 '
L] L 1] o0e® o000
1x1 2x2 3x 3 4x 4 1x1x1 2x2x2 3x3x3
12= 91 28= 4l 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 thousandsoy X

Th H T (n]
e © 00000 1/1]5 2
Thisbuildsonthe short Q0O x 3
multiplication method @ 2 QQO 0
introduced in Y4 00
n 6 [0 [g9o/eo

Multiply numbersupto 4 | canpatrtition X into X and X First,I multiply by the X Thenl multiplybythe....
digitsby a 2-digit number ~Tooooleooe! =T 7 T T3
0|©0e0|0000]| 30| 1200 | 120 :
- Q0000|0000 30 ” 3
Numbers are first o|leeee|0000| |2 | so 8 mOn
partitioned using an area | |§|8558 6600 . . 320
mﬁﬁiellit:h;[ir:)figatroduced S e UGG AR 300 + 90 + 20 + 6 = 416 T
P 32x 44= 1,408

for the first time.
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Multiplication MATHS

Progressiorof skills Keyrepresentations
Multiply by 10,100and Tomultiply by 10/200/1,000,l moveall the digits X placego the left.
1,000 Xis10/100/1,000timesthe sizeof X

. M HTh TTh Th H T (0] Th H T O e Tth Hth
Some children may over o9 00 00 00,00 00
generalise that multiplying @ |00 @ oo
by a power of 10 always
resultsinaddingzeros.This | 234x 10= 2,340 2.34x 10= 234
will causdssuedaterwhen | 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.

Themo§tefficigntstrategytp caIguIateX X X IsX
¢t2 OlIlfOuAEIL KX¥yYX R2 X

Forexample121x 12

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

| couldcalculatel21x 6x 2

| couldcalculatel21x 4 x 3
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Multiply fractionsbya Tomultiply afractionbyaninteger,l multiply the numeratorbythe integerandthe
whole number denominator remains the same.
Makelinkswith repeated 11117111
- 71717177
addition.
Eg-xd4=-+ —-+-+-11 1 1 1 1 1 5 2 2 2 2 6
5 5 5 5 5
LI U I A A A 2 2 Z
S5|1S|5|5]| 5|5 5 5 5
| | ] I ] | |
| 1 I I | | |
0 1 0 1
l)(6:§: ]_1' 2><3:§::|_1'
Multiply mixednumbersby Icanpartition| |I:Iinto andD
a whole number I:l ]
RN N ] 2x 3
2 6
2x3=6 =x3==—=2
N N ]
I I B ] .2, 5-6.0-3
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Findthe whole Ifasx , thenthe whole isX x X If% is X ,thené i< X andthe wholeis X x X
Childrenmultiplyto find the
whole from agivenpart. 1

— of —of__=24 ==24+4=6
5 7 X 7
5x 6= 30 ) I' 7x 6= 42
i 1
6 ~of 30=6 | | , 2 of 42= 24
©White RoseEducatior2024 70
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Progressiorof skills Keyrepresentations

Multiply numbersupto 4 Tomultiply bya 2-digit number,first multiply by the ones, | | |
digitsby a 2-digit number then multiply by the tens and then find thetal. " 12
.E.

1316121110

4 3 4
1

T P
O b T =

(1,207 X 6)
(1,207 x 30)

- e |

12
2

LTE]
un
i

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 IH TTh | Th | H T H Th | H T H Tth | Hth | Thth
generalisghat multiplying o0 00 00 o0 00 00
by a power of 10 always @ |60 ® 66
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 powers 000 0000 000 0000 0000
shoy!dbeperformedbgfore xand + (3+ 4)x 2= 14 :::: 3+4x2=11
addition and subtraction. 0000

+and -
3+ 42=19
Multiply decimalsby | knowthat 8 x 8 = 8, | needto exchangel0 X for 1 X
integers sol alsoknowthat 8 x 8 =X e i
- . . 000 10000 ©© 344 2
Thisisthe first time children 10000 ©O * E
multiply decimals by | foocod o® 1. 9:2. 6
numbersother than 10,100 O
or 1,000 A T [NouN oM T | Ao
Encourage them to make o0  © 000 ®0 i © [®00
linkswith knownfactsand °|°|°|°|°\° P\OHO]OO o0 o i@@@ o0t ® i@-;—-;\
whole number o0  © o900 00 ® 00
multiplication. 0101010100 [OLICD09 | [ee '@‘/@@@ 99 ; @/J@J@D
6x2=12 6x 0.2= 1.2 o .
213x 4= 852 2.13x 4=8.52
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Multiply fractionsby Whenmultiplyinga pairof fractions,l needto multiply the numeratorandmultiply the
fractions denominator.

Encouragehildrento give .
answers in their simplest
form.
11 1 2 4 8 2 3 6 2
35715 3% 57 15 357157 5
Findthe whole IleisX , thenthe whole isX x X If% IsX, thené is X andthe wholeis X x X
Childrenmultiplyto find the 4
. — of =18 - Of_: 48
whole from a given patrt. or __ 9 1
3 ==48+ 4=12
? 5 9
r ) _ :
o : ' 9x 12=108
e = of 54= 18 4
18 3 T 9 of 108= 48
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Progressiorof skills Keyrepresentations
Calculatepercentages ThereareX f a®Xi%in 100% | X %ismadeup of X %,andX %

Childrenfirst learnhow to
find 1%,10%,20%,25%and
50% before using multiples
of these amounts to find
any percentage.

Tofind X %,l needto divideby X

100%

50% 50%

100%

10% | 10% | 10% | 10% | 10% | 10%

10% | 10% | 10% | 10%

25% 25%

25% | 25% |

50%0f X = X+ 2
25%0f X = X+ 4

Tofind 30%,l canfind 10%andthen multiplyit by 3
To find 23%, | can use 132 and 1%x 3
Tofind 99% | canfind 1% then subtractfrom 100%

Calculationgnvolvingratio

Encouragehildrento see
the multiplicative
relationshipbetweenratios.
Theywill needto multiply
or divideeachvaluebythe
samenumberto keepthe
ratio equivalent.
Doublenumberlinesand
ratio tableshelpchildrento
seeboth horizontaland
verticalmultiplicative
relationships.

ForeveryX ,thereare X

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

adults

X 6

N\

Children

1
><%< 2

6
12 >><3

18

children

0 1

Adults

_

X6

2 3 4 5 6

Childre

O 6 12 18
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Progressiorof skills- Division MATHS
Yeargroup SKkill

A Continuewith countingandsubitisingskillsasa foundationfor later work on
equal groups. (see addition and subtraction sections)

A Sharing
A Grouping

Make equalgroupsg grouping
Make equalgroupsc sharing

Finda half

o Do Do Do

Finda quarter

©White RoseEducatior?024 75



White Rose

Progressiorof skills- Division MATHS

Yeargroup SKkill

Divideby 2
Divideby 10
Divideby 5
Missingnumbers
Unit fractions

Non-unit fractions

Divideby 3

Divideby 4

Divideby 8

Relatedfacts

Divide a2-digit numberby a 1-digit number- no exchange
Dividea 2-digit number bya 1-digit number - with remainders

Unit fractionsof a set of objects

To To T o T o T To|To To o T o I»

Nonunit fractionsof a setof objects
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Yeard A Divisionfactsto 12x 12
A Dividea numberby 1 anditself
A Relatedfacts
A Dividea 2 or 3-digit numberby a 1-digit number
A Divideby 10and 100
Yeas A Mental strategies
A Dividenumbersup to 4 digitsby a 1-digit number
A Divideby 10, 100and 1,000
A Fractionof anamount
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Progressiorof skills- Division
Skill

Yeargroup

©White RoseEducatior?024

A Shortdivision

o T Po T To T o T o Ix

Mental strategies

Longdivision

Order of operations

Divideby 10,100and 1,000
Dividedecimalsby integers
Decimaland fraction equivalents
Dividea fraction by an integer
Fractionof an amount
Calculatepercentages

Calculationsnvolvingratio

White Rose
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Division MATHS

Progressiorof skills | Keyrepresentations

Sharing Thereare X altogether.

: _ . TheyaresharedequallybetweenX groups.
Provide practical activities

suchassharingtemsduring
shack time.Encourage
children to check whether
items have been shared
fairly (equally).

Grouping Thereare X groupsof X

_ N Thereare X altogether.
Provide opportunities to

make equal groups when

tidying up or during snack :
time. Encouragehildrento | g : -
check that each group has

the same amount.
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