Washacre Primary Academy

CalculatiorPolicy
Receptiong Year6



White Rose

Guidancgor staff MATHS

Thecalculationpolicyisdividedinto four sections:addition, subtraction,multiplication
anddivision.At the start of eachsection,youwill find an overviewof the progression
of skills.Calculationsnvolvingdecimalnumbersandfractionsare included.

Thecalculationpolicyfollowsthe sameconcrete,pictorial, abstractapproachasour
mainschemesf learning.Whereappropriate,sentencestemsandkeyquestionsare
Includedalongsidethe keyrepresentations.

Whereskillsaredividedinto morethanonesectionacrosshe page thereisa
progressionn the levelof difficulty from left to right.

Forexample whenaddingacrossa 10, childrenneedto be ableto addacrosslOitself,
before makinglinkswith relatedfacts.

Add across a 10 ... can be partitioned into ... and ... ladd ...to get to ... then | add ... 8+5=13
28+5=33

pllelelele)l X X ) D000 O0O0O000I00O000|0e®

Partition the number you D000e D000000000I000ee

are adding to make a full N =

tan: sorill 5 e NS 28+(g\| ,,,,,,,,,,

—A 3 \

{ ) | ) ( (3} 44+t
N NS AR
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White Rose

Progressiorof skills- Addition MATHS
Yeargroup Skill

Conceptuallysubitiseto 5

1 more

Notice the compositionof numberswithin 10
Combine2 groups

Add more
Addtogether

Add more
Bondswithin 10
Relatedfactswithin 20

o To To o TofTo T To To I»

Missingnumbers
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Progressiorof skills- Addition
Skill

Yeargroup

©White RoseEducatior2024

Add 1lsto anynumber (relatedfacts)
Addthree 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 T Po T o To[To To To To To T o I»

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

Addtwo numbers(no exchange)

Addtwo numbersacrossa 10 or 100

Complementdo 100

Add fractionswith the samedenominatorwithin 1 whole

Calculatethe duration of events
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Progressiorof skills- Addition MATHS

Yeargroup SKkill

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

Yearo Addintegersup to 10 million
Add decimalswith up to 3 decimalplaces
Order of operations

Negativenumbers

o To Po Do Po|To Po Io o Do| o o > Io

Add fractions
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Conceptually subitiséo 5

Noticethe partsthat make
up the whole.

Whatdoyousee?
How doyouseeit?

D00 GE @ BE oo

1 more

1 morethan X is X

numberswithin 10

Linkto stories,songsand
rhymes.

HowY | yé XK
Howmanyaltogether?

00|00
Continueto link to stories, O [ )
songsandrhymes.

il 112[3]a]s 8910
Noticethe compositionof HowY | y e XK HowmanywayscanyouY I { S X K

%

vy 1 B8
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Addition

White Rose

MATHS

Combine2 groups

2 groupsarecombinedto
find the total.

ThereareX @
ThereareX @
Thereare X @ltogether.

X @nd X dmakeX &

Aquantity isincreased.

T

e

[
¢ | |OO0C000 l@ @
Coe| 00000 -
Add more CANBKSypRB X O | haveX ®
| add X @more.

00,

Nowl K| @S X @

&
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Addition

White Rose

MATHS

Aquantityisincreased.

Progressiorof skills Keyrepresentations

Addtogether Thereare X Xisapart. ...LJt dza equako X

(aggregation) Thereare X Xisapart. Xisequalto X & X

Thereare X altogether. Xisthe whole.
2 quantitiesare combined 4+ 2=06
to find the total. ’ ° m‘ . 2+4=6
6=4+2
' ‘OIOOO% o e 6= 2+ 4
L)
Addmore CANBKSYZ g X | startat X X plusX isequalto
(augmentation) [jumponX Xisequalto X + X
llandon X

1]2[3(@>s6/7]8]9]10

+1 +1

!
1 I
4 5 6 7 8 9 10

4+ 2=06
2+4=06

6=4+2
6=2+4
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Addition

White Rose

MATHS

Bondswithin 10

Xismadez T andX

X canbe partitionedinto X

X plusX isequalto X

Makelinks toknownfacts.

needto makeX K

@9

it

X Iy RmakeX andX 6+ 0=6
Includebondsfor each 5+1=6
numberwithin 10 O.QO.O A+ 2= 6
_ 3+3=6
Enc_:ourage;hlldrento 2+ 4= 6
notice patterns. 1+5=6
0O+6=6
Relatedfactswithin 20 | knowthat X and...= X X morethan X isX What patternsdo you
soXandX = ... soX morethan X is X notice?
Makelinks toknownfacts. B 5+2=7
Ql | |00]O I =
O O|OO 01 2 3 4 5 6 7 8 9 10 15+ 2=17
O OO O +1 +1 _
oe| [0ooe 1 1=5+2
O. OO O. 10 11 12 13 14 15 16 17 18 19 20 17: 15+ 2
Missingnumbers Howmanymoredo you L Fisthé wholeandXisa | XplusXisequalto X

part, the other part must
0SX

6
2| 2

2+[ ]=6

6=2+
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Addition MATHS

Progressiorof skills Keyrepresentations

Addonesto anynumber I knowthat X and...= X X morethan X isX What do you notice?

(relatedfacts) soXandX = ... soX morethan X is X Canyou continuethe

VS pattern?
i O | 1000 | [OO[[O0]|[O 1 R =

Makelinks toknownfacts. o 1 loole1 Boloolo L s S e A A 5+ 2_ 7
Ol | [olofo[ ] [oo]olo]jo ; 15+ 2= 17
0@ 00100 OOIOOIO® | H—4—F+—+—+—+—F—"F—+—+ 25+ 2=HT X
0@ 0000 OOIOOIO®| | 20 21 22 23 24 25 26 27 28 29 30

Add three 1-digit numbers | X andX areabondto 10 DoubleX + X = X What do you notice?
10+ X=X Whichadditionis the

Promptchildrento N seelele) . ? easiestto calculate?

understandthat addition ooloCle N

canbe donein anyorder o000 °°° ~

andto makelinksto known LU . g: i: é:

facts. B
Izm 900 9+ 1+ 8=

©White RoseEducatior2024 10



Addition

White Rose

MATHS
Addacrossal0 X canbe partitionedinto X and X | add X to getto X then| addX 8+ 5=13
28+ 5= 33
Partitionthe numberbeing | 5BOO[eee o000l P[0oo00|eee
addedto makea full ten. Oolvee Ol0l00[0folo0lo0|oo0Cee
8 + H::mz“ e
3 4 5 6 9 10 11 12 13 3 4 5 6 7 8 9 10 11 12 13
Add multiplesof 10 X ones+ X ones= X ones Whatisthe same? @
soX tens+ Xtens= Xtens | Whatisdifferent?
Makelinks toknownfacts *2 .
within ten. et + a8 —+— m ———1 e
o 1 2 3 4 5 6 7 8 95 10
3+2=5 2 ?
+ 30+ 20: 50 | | | | | | | | | ‘ |? :
(I) 1|0 2|0 3‘0 4'|0 SID 6‘0 7|0 8|0 9|0 1(|)0 20 | 30
Add 10s toanynumber Xtens+ Xtens= Xtens Toadd X | needto add10 | | knowthat X and...=
Xtensand X ones= X X times. soXandX = ...
Makelinks toknownfacts. LT T s s
:: :2‘23 :4 :5.26‘:? 28.29_30 30+ 20= 50
+ £} | 32.3335.36.3? 33.59.-10 34+ 20= 54
. . 41|42 43 |44 |45 | 46 47 |48 | 49 S50
. . 51|52 53 |54|55|56|57|58 |59 60
©White RoseEducation2024 11
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Addition MATHS

Progressiorof skills Keyrepresentations
Add 2-digit numbers X ones+ X ones= X ones 3o0nes+ 1 one= 4 ones
(not acrossaten) Xtens+ Xtens= Xtens Atens+ 2tens= 6tens
Tens Ones
——— 6tens+ 4 ones- 64
Liningup onesandtensin T e . .
columnswill supportwith e | :
later written methods T | g e e :
CTTTTrrTTD 43 | 21
Add 2-digit numbers Therel NJonéégol do/do not needto make arexchange.
(acrossaten) .
X ones= XtenandX ones
Beginto exchangelOones >
for 1ten. - I 45 | 37 e e
et e e 5ones+ 7ones= 120nes
[sesnsnannn] [pensnsnnna]
e | —— | T | 12ones= ltenand2ones
T | aees T | ee 4 tens+ 3 tens+ 1 ten= 8tens
[sasnsnnnna] [sznznnnnna]
S ! 8tensand2 ones= 82
Missingnumbers Howmanymoredo you If X isawholeandX isa X canbe partitioned into X
needto makeX K part, then X is the other andX
Solvemissingnumber part. 10+8= 12+ [ ]
problemsand usethe oo0o0e oeoeoe
inverseto check 6+ - 10 +3=7 00000 @o0000
0000 00000 o0
L 10 =6 |7 3= 000
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Addition

White Rose

MATHS

Progressiorof skills Keyrepresentations
Add 1s,10sor 100sto a Theones/tens/hundredscolumnwill increaseby X What patternsdo younotice?
3-digit number

| Hundreds Tens T 2354 3=

0000 N

Emphasi®n mental -. EEEB 00 00 235+ 30=
strategiesincludingnumber .. 0000 235+ 300=
bondsandrelatedfacts. © o 111+ = 118
Promptchildrento notice 444+ 5= 777+ 2= 604+ 20= 4414 - 181
whichdigit changes. 444+ 50= 777+ 20= 604+ 50=

444+ 500= 777+ 200= 604+ 90= 111+ = 811
Addtwo numbers ...ones+ X ones= X ones 3
(no exchange) ...tens+ Xtens= Xtens 5 | 432

...hundreds+ X hundreds= X hundreds
Mental strategiesand Hundreds | Tens [IiOnes 1| arle:
introduction of formal ... EEEE Ly . ©00 0000 g‘“"' 3 als
R Bl

©White RoseEducatior2024
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Addition

White Rose

MATHS

Addtwo numbersacrossa
100r 100

Formalwritten method
involvingup to 2 exchanges
including3-digit plus2-digit
numbers.

Thereare X ones,sol do/do not needto makean exchange.
Thereare X tens, sol do/do not needto makean exchange.

X ones=X ten and X ones.

X tens=X hundredand X tens.

w s X
o -

L
. TN
o

w oo

Qo
) =) L
/
s/
o

WA -
AL =]

Hundreds

slels)

= | T
- . |
| |

wh
Eak

Complementgo 100

Pairsof numberswhich
total 100

| add X to getto the next 10,then....to getto

100
| | 1
38 40 100

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

©White RoseEducatior2024
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Addition MATHS

Add fractionswith the Whenaddingfractionswith the samedenominator,| onlyaddthe numerator.
samedenominatorwithin 1 | X fifths + X fifths = X fifths
whole 1 .1 ‘
I I i
Makelinkswith known L e e
facts. - | | | | 5 + I
e } f |
1 3 o 1 2 3 4 5
B T T ] 1+ A

Calculatethe duration of FromX to X 2 Q O fs X Qifutes
events FromX 2 Q O foX @& X minutes
Thetotal time takenis X minutes
Finddurationsof time
betweenagivenstartand
endpoint. Childrenwill
needto calculate
complementgo 60

+ 35 mins + 18 mins

m)(Ts) (¥

1
start finish 2:25 3.00 318

©White RoseEducatior2024 15



Addition

White Rose

MATHS

Yeard

A Addnumberswith up to 4 digitsusinga formalwritten method.
A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalsto 2

decimalplaces.
A Addfractionswith the samedenominator.

Progressiorof skills

Keyrepresentations

to calculations.

Add 1s,10sand 100s toa Theones/tens/hundreds/thousands What patternsdo you notice?
4-digit number columnwill increaseby X 2 350+ 3=
2,350+ 30=
EmphaSIS omental Thousands | Hundreds Tens Ones 2’350+ 300=
strategiesincludingnumber |  @® [ OO® | OO | OO 2.350+ 3,000=
bondsandrelatedfacts. © [©®| |00 ~
Promptchildrento notice @ 6,040+ 200= 2,211+ = 2251
whichdigit changes. 6,040+ 500= 2,211+ = 2,215
_ _ 6,040+ 900=
3,425+ = 3,425+ 300= 2211+ = 2511
3,425+ 30= 3,425+ 3,000= ’
Add upto two 4-digit Thereare X ones/tens/hundredssol
numbers do/do not needto makeanexchange. Th L H | T W
9 (00 00|00
_ _ 9|00 00|0
Formalwritten methodwith | | canexchangelO X for 1 X 0|00 ThH T O
up to 3 exchanges. (@) 418 ! :
Encouragehildrento e gg o gg s3T5
estimateanduseinverse © 00
operationsto checkanswers / i)

©White RoseEducatior2024
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Adddecimalnumbersin
the context of money

Emphasis opatrtitioning
anduseof numberlines
rather than formalwritten
calculations.

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

o || |
#“
Ez 45 £3 2

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

Addfractionsandmixed
numbers withthe same
denominatorbeyondl
whole

Whenaddingfractionswith the samedenominator,| onlyaddthe numerator.

Xfifths + X fifths = X fifths

©White RoseEducatior2024
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Add usingmental strategies

Add1s,10s,100s,etc.to
anynumber.
Usenumberbondsand
relatedfacts.

TTh Th H

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

Toadd X XcanaddX then subtractX

=1

1
6,5576,558

Addwhole numberswith
more than 4 digits

Encouragehildrento
estimateanduseinverse
operationsto checkanswers
to calculations.

| canexchangelO X for 1 X

©White RoseEducatior2024
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Addition MATHS
Add decimalswith upto 2 | do/do not needto makean exchangéecauseX
decimalplaces | canexchangelO X for 1 X
0% Tth [ Hth [ Thth

Progresgrom the same ® (00 gg o taratal
numberof decimalplacesto * 1
a different numberof M e [Huncceans oo

: 000,000 000 QO
decimalplaces.andfrom no O o o0
exchangdo exchange ’ 0000|100

9 ge. 00000 |® "80 o0

Complementdo 1

Pairsof numberswith upto
3 decimalplaceswhichtotal

1

Encouragehildrento make
linkswith bondsto 10and

complements tdl0OOand
1,000

=1

035+

T

on

100

.@

4+ 6= 10
44+ 56= 100
444+ 556= 1,000

04+ 06=1
0.44+ 056= 1
0.444+ 0556 = 1

©White RoseEducatior2024
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Addition

White Rose

MATHS

Add fractionswith
denominatorsthat area
multiple of one another

Encouragehildrento
convertfractionsto the
samedenominatorbefore
adding.

Progressrom adding
fractionswithin 1 wholeto
addingfractionsbeyondl
whole.

Thedenominatorhasbeenmultiplied by X, sothe numeratorneedsto be multipliedo € X

for the fractionsto be equivalent.

-------------------

N =
+
Il

0ol =
ool &~

Bl
+
Cojw
I
ool N

Colw

ol

ool L

ool

W

oojun
I
ool
-~
ocolLn
Il
=
oo
Il
=
ool w

©White RoseEducatior2024
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Addition

White Rose

MATHS

Progressiorof skills Keyrepresentations
Addintegersupto 10
million

34|62
Encouragehildrento +11/8la 1 8 5
estimateanduseinverse 6
operationsto checkanswers 5|3/ 0/5 2 9 5
to calculations. 111 2354 | 750 | 1,500

Add decimalswith upto 3
decimalplaces

Progresgo numberswith
digitsin different place
valuecolumns.

Encouragehildrento check
that they havelined up the
columnscorrectly.

| do/do not needto makeanexchangeéecause..

Hth Thth
e
00 O 3:1/0
+ (= Y] + 2115
(] 5126
s 2 6 2 .
]

Rrlo|lol| o

©White RoseEducatior2024

21



Addition

White Rose

MATHS

Orderof operations

Calculationsn brackets
shouldbe donefirst.

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

liat i 000 9000 000 0000
Multiplication and division O 000 0000 0000
shouldbe performedbefore
additionandsubtraction. Pk B+4) 2=14 OO0O® @ 3+4 2=11
*When no bracketsare . ::: ®
shownandthe operations 000
havethe samepriority, Il
work left to right. 3 4+2=14
Negativenumbers X plusXisequalto X

ses=z | (XYY Ly
Childrenaddto negative o Wﬂ C 5 4 3 2 10 1 2 3 4 5
numbersand carryout A 3 4 Thedifferencebetweeng5and 1is4
calculationswvhichcross0 > 4 3 2 101 3403
+5 +5
+11 +5 11+ 16=5 m
I | !

Thedifferencebetweenc¢ 5 and5is 10

©White RoseEducatior2024
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Addition

White Rose

MATHS

Add fractions

Convertfractionsto the
samedenominatorbefore
adding.Progressrom
fractionswhere one
denominatorisa multiple of
the other, to anyfractions
andthen to mixednumbers.

Thedenominatorhasbeen
multiplied by X, sothe
numeratorneedsto be
multiplied by X

9
16

jiinl

Thelowestcommon
multiple of X and X is X

X Andadeup of X wholes
andX

©White RoseEducatior2024
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Progressiorof skills- Subtraction
Skill

Yeargroup

©White RoseEducatior2024

Conceptuallysubitiseto 5

1 less

Notice the compositionof numberswithin 10
Partition

Takeaway

White Rose

MATHS

o To To o TofTo T To To I»

Finda part

Takeaway
Bondswithin 10
Relatedfactswithin 20

Missingnumbers

24



Progressiorof skills- Subtraction
Skill

Yeargroup

©White RoseEducatior2024

Subtractlsfrom any number (related facts)
Subtractacrossa 10

Subtractmultiplesof 10

Subtractl0sfrom any number

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

Missingnumbers

White Rose

MATHS

o  To T o To| o T T o o o I»

Subtractls,10sand 100sfrom a 3-digit number
Subtracttwo numbers(no exchange)
Subtracttwo numbersacrossa 10 or 100
Complementdo 100

Subtractfractionswith the samedenominatorwithin 1 whole

25



White Rose

Progressiorof skills- Subtraction MATHS

Yeargroup SKkill

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

Yearb Subtractwhole numberswith more than 4 digits

Subtractusingmental strategies
Subtractdecimalswith up to 2 decimalplaces
Complementdo 1

Subtractfractionswith denominatorsthat are a multiple of one another

Yearo Subtractintegersup to 10 million

Subtractdecimalswith up to 3 decimalplaces
Order of operations

Negativenumbers

o To Po Do Po|To Po Io o Do| o o > Io

Subtractfractions

©White RoseEducation2024 26



Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Conceptually subitiséo 5

Noticethe partsthat make
up the whole.

Whatdoyousee?
How doyouseeit?

O B

A
W
|

numberswithin 10

Linkto stories,songsand
rhymes.

H [O00e |
1less 1lessthan X is X o000
. . . 0Q X
Continueto link to stories, ~ R
songsandrhymes.
gandty S T
Noticethe compositionof HowY I y e XK HowmanywayscanyouY I { S X K

HowY | y e XK
Howmanyaltogether?

i

%

oy | BE

©White RoseEducatior2024
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White Rose

Subtraction MATHS

Partition Thereare X altogether. o Xy RmakeX
| canseeX hereandX there. &
Usingobjects,explore
different waysto partition a
numberinto 2 or more

arts. C
P CO[C[00 ¥ @
00000 ®
Takeaway | haveX
| take X away
Aquantity isreduced. Now| haveX

&

©White RoseEducatior2024 28



Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Finda part

Linkto numberbondsand
knownfacts. E.g2+ 4= 6
soif 6isthe wholeand4 is
apart, the other part must
be 2

Thereare X in total.
XareX
Howmanyarenot

Xisapart.

X isthe whole.

X subtractX is equako X
Xisequalto X X

(o))}
(Il
N B

2
4

o O

4 2
2 4

Takeaway

Aquantity isdecreased.

| startat X
| jump back
X | landon X

@

|1[2[3]4]5|6]|7[8]9]10]

EAA

0 1. 2 3 45 6 7 8 9 10

X minusX isequalto X
Xisequalto X X

6 2=4
6 4=2
4=6 2
2=6 4

©White RoseEducatior2024
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Subtraction

White Rose

MATHS

Bondswithin 10

Xismadez T andX

X canbe partitionedinto X

X minusX isequalto X

Makelinks toknownfacts.

subtractto makeX K

F

LUV
(S TS 1S

O|0|0|O

)@

X Iy RmakeX andX 6 0=6
Focuson subtractionfacts. 6 1=5
O.OO‘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 | Xlessthan X isX What patternsdo you
soX minusX = ... soX lessthan X is X notice?
Makelinks toknownfacts. L1 1 8 3=5
O OO0 N L =
o | [oollo S B S 18 3=15
@]\ (@)[@}{@]|] 111"+ B
ox| 10908 10 11 12 13 14 15 16 17 18 19 20 15=18 3
Missingnumbers Howmanydo youneedto L Fisthé wholeandXisa | X minusXisequalto X

part, the other part must
0SX

6
2| 2

6 []=2

2=06

©White RoseEducatior2024
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Subtraction

Progressiorof skills

Keyrepresentations

White Rose

MATHS

Subtractonesfrom any | knowthat X minus...= X | Xlessthan Xis X What do you notice?

number soX minusX = ... soX lessthan X is X Canyou continuethe

(relatedfacts) N pattern?
Q| 9010 | 000010 ———— (YY) — 8 3=5

, o | [oolo | [oojoolo || o 1 2 3 4 56,7 8 9 w0

Makelinks toknownfacts. ol loollox]l [ooloolox 18 3=15
oy |0OQloxl [Oo0o|oN H——+—+—"+—TF—"T—"T—"F—-"F- 28 3:|-|pX
O [0O|0OK [0OI0O|OR|] 20 21 22 23 24 25 26 27 28 29 30

Subtractacrossa10 X canbe partitionedinto X and X Makelinkswith relatedfacts.

. . 00000V O/0]O OO|[O[OJ0 OOJO[OjO0D|[SRR
Partitionthe numberbeing 000NN 0/0/0 0/0||0o/0jo 0D[oldoRIS
subtractedto bridge , . i .
throughaten. 13 [ R | [ 33 L m

s 405 6 7 8 9 1011 12 13 §4 4 d 74 d bk b
| | | | | | | |
23 24 25 26 27 28 20 30 31 W 33
©White RoseEducation2024 31



Subtraction

White Rose

MATHS

Whatisthe same?
Whatis different?

Subtractmultiples of 10

Makelinks toknownfacts
within ten.

Xones Xones= Xones
soXtens Xtens= Xtens

I

[

5 2=3
50 20= 30

2

Subtractl0s fromany
number

Makelinksto knownfacts.

Xtens Xtens= Xtens
Xtensand X ones= X

|
0o 1 2 3| ll‘r 5|; 6 7 8 9
. 2 | 2
| | | m | | | | | 50
0 1b 2b 30 40 50 60 70 8b 9b 100 20 | ?
TosubtractX | needto | knowthat X minus...= X
subtract10 X times. soX Y AX/=dza
1 2 3 4 5 6 7 3 9 |10
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| 53 55|56 | 57| 58|59 |60

©White RoseEducatior2024
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Subtraction MATHS

Subtracttwo 2-digit Xones Xones= Xones
numbers Xtens Xtens= Xtens

(not acrossaten)
E 3ones 1 one= 2o0nes

43 4tens 2tens= 2tens
E 2tens and2 ones= 22

Subtracttwo 2-digit | needto makean exchangeecausd do not haveenoughonesto & dzo 0 Nahe®. i X
numbers 43 T T T
(acrossa ten) 5 | 2 we a X
Y alky
. IR
Beginto exchangel tenfor e - we ® LU
10o0nes.
3o0nes 5ones 13ones 5ones = 8ones
e . (Ineedto exchange ten for 10 ones) 3tens 2tens= lten
1tenand8 ones= 18
Missingnumbers Howmanydo youneedto If X isawholeandX isa X canbe partitionedinto X
subtractto makeX K part, then X is the other andX
Solvemissingnumber part. 18 =12+ 2
problemsand usethe Y ) Y Y X )
inverseto check 10 []=6 | 7 3=[] 00000 00000
eo00e @0
6+ |]=10 +3=7 e0e

©White RoseEducatior2024 33



Subtraction

White Rose

MATHS

Progressiorof skills Keyrepresentations
Subtractls,10sand 100s Theones/tens/hundredscolumnwill decreaseby X What patternsdo younotice?
from a 3-digit number

Hundreds Tens H T

| BE I - | 229990 235 3=

Emphasis omental o0 00|00 235 30=
strategiesincludingnumber '. o0 00|00 235 300=
bondsandrelatedfacts. © © 118 =111
Promptchildrento notice 444 2= 777 4= 624 20=  1g1 - 111
whichdigit changes. 444 20= 777 40= 654 50=

444 200= 777 400= 694 90= 811 = 111
Subtracttwo numbers ...ones Xones= X ones
(no exchange) ..tens Xtens= Xtens 147 | 769 .

...hundreds X hundreds= X hundreds
Mental strategiesand i Hundreds | Tens
introduction of formal i.- HEE o () ©e00/007 (0088 1o
written method. thE @ ‘ | -[1]al7

©White RoseEducatior2024
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White Rose

MATHS

Subtracttwo numbers
across do orl100

Formalwritten method
involvingup to 2 exchanges
including3-digit subtract
2-digit numbers.

| needto subtractX ones | do/do not needto makean exchange
| needto subtract... tens. | do/do not needto makean exchange

| canexchangel X for 10 X
72
T
Tens

G »27 To
il == 7 ig
= rE
g ":: i.i
oo 27}

2 7

Hundreds

o

Complementdo 100

Focusn subtractionfacts.

100minusX isequalto X

| subtractX tens,then | subtractX ones.

. 100 38= 62
Encouragehildrento 100 62= 38
notice patterns. e . 62= 100 38

8 30 38= 100 62
s [ 62 70 100
©White RoseEducation2024 35



Subtraction

White Rose

MATHS

Subtractfractionswith the
samedenominatorwithin 1
whole

Makelinkswith known
facts.

Whensubtractingfractionswith the samedenominator,l onlysubtractthe numerator.
Xfifths X fifths = X fifths

575
4_1
5 5

-1 5
5 5

]
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36



White Rose

Subtraction MATHS

Yeard A Subtract numbersvith up to 4 digitsusinga formalwritten method.

A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalsto 2
decimalplaces.

A Subtractfractionswith the samedenominator.

Progressiorof skills Keyrepresentations
Subtractls,10s,100sand Theones/tens/hundreds/thousands What patternsdo you notice?
1,000sfrom a4-digit columnwill decreaséay X 4,356 3=
number Thousonds | Hundreds |  Tens Ones 4,356 30=

. e 00 |00 |00 4,356 300=
Emphasi®n mental o) (100] 100 00 4356 3,000=
strategiesincludingnumber 1] 4,433 = 4,430
bondsandrelatedfacts. 6,940 200f 4,433 = 4,033
Promptchildrento notice 3,425 2= 3425 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 (i Ndeshénd/hundreds! do/do not needto makeanexchange.
numbers

| canexchangav Xorm n X h

Formalwritten methodwith O
up to 3 exchanges. ThH T O
Encouragehildrento 32786
estimateanduseinverse - 21148
operationsto checkanswers 1101518
to calculations.
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Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractdecimalnumbers
in the context of money

Emphasisiereison
partitioning and useof
numberlines ratherthan
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

6p 20p £3
I I I
£1.74£1.80 £2 £5

Subtractfractionsand
mixed numberswith the
samedenominator

Includesubtractingfractions
from wholes.

Whensubtractingfractionswith the samedenominator,

| only subtractthe numerator.
Xtenths Xtenths= Xtenths
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Subtraction MATHS

Progressiorof skills Keyrepresentations
Subtractwhole numbers | canexchangel X for 10 X
with morethan 4 digits = T n ] T
- -1 -1(STE] - 1 - | —
Encouragehildrento ! i"-“D OB 2, s [« |*
estimateanduseinverse '\g [ [3]2]7]a] S HENE
operationsto checkanswers % — 20858
to calculations. Vi
2182 (6|0

Subtractusingmental p— " , . TosubtractX XcansubtractX thenaddX
strategies o000 00 000 000

® o009 200|090 6,558
Subtractls,10s,100setc o0 % > 100
fromanynumber. _
Usenumberbondsand jgggg 28006 .
relatedfacts. 1 A ) !

48,650 30= 6,4586,459 6,558
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White Rose

MATHS

Subtractdecimalswith up
to 2 decimalplaces

Progresdrom the same
numberof decimalplacesto
adifferent numberof
decimalplacesandfrom no
exchangdo exchange.

Tenths

Q0
| @ F—

Hundredths

- -

EYeeoer
QDD
d@@@

T )

- . .
(VN I Y
w - N

24.4
3.12 | ?

‘ 2 Sl
@ : 3.1 2

Complementdo 1

Encouragehildrento make
linkswith bondsto 10and
complements tadl0OO0and
1,000whenfindinga
missingpart or subtracting
from 1

100

s |

035 |

0.35+ [ ]=1 L
. ()

10 4= 6
100 44= 56

1 04= 06
1 0.44= 0.56

©White RoseEducatior2024
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Subtractfractionswith
denominatorsthat area
multiple of one another

Convertfractionsto the
samedenominatorbefore
subtracting.Progresgrom
subtractingfractionswithin
1 wholeto subtractingfrom
amixednumber.

Thedenominatorhasbeenmultiplied by X, sothe numeratorneedsto be multipliedo € X

for the fractionsto be equivalent.

......................... m
12 3 X 5 8 7 8 9
................. 0 9 9 9 9 9 | O 9 G
--------------- ———————+—+—
=] 0 1 2 3
3 3 3
1_1_5 1_24
315 15 15 15

wln

(=[] 8}

Colfe)]

©IN
Il
Ol

©White RoseEducatior2024
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Subtraction MATHS

Progressiorof skills Keyrepresentations
Subtractintegersup to 10
million
21" 0%6|12] 2
Engourageshlldrgnto 118lal3/ 201 8 4 8 5§
estimateanduseinverse -1 308 4
operationsto checkanswers 116/1/9/0]0 4,604 AREEE
to calculations. 2,354 | 750 ?
Subtractdecimalswith up | do/do not needto makeanexchangeéecause..
to 3decimalplaces oo
oo

Progresgrom the same oY)
numberof decimaland L~
whole numberplacesto a G | v i
different numberof decimal 7 A1FS
andwhole numberplaces. 2 - —(90/6/4

9 75
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MATHS

Orderof operations

Childrenlearnthe order of

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

priority for operationsin a 000y
calculation.Calculationsn o008
bracketsshouldbe done 0009
first. Multiplication and LI TYY o0s s
divisionshouldbe 2 J 1 "Iy oSy
performedbeforeaddition 8 2 3=2 000@ g 2=4
andsubtraction.
8 2) 3=18
Negativenumbers X minusX isequalto X W
. S T o N D U B S
Childrensubtractfrom W o 5 4 3 2 10 1 2 3 4 5
positiveandnegative N Thedifferencebetweenc 5and 1 is4
numbersand calculate > 4 3 2 10 1 23 45
intervalsacross0 5 5
1 4= 3 m
I | |
Yy ) ’ )
543 2 10 1 2 3 45 Thedifferencebetween5and 5is10
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MATHS

Subtractfractions

Convertfractionsto the
samedenominatorbefore
subtracting.Progresgrom
fractionswhere one
denominatorisa multiple of
the other, to anyfractions
andthen subtractingfrom a
mixednumber.

Thedenominatorhasbeen
multiplied by X, sothe
numeratorneedsto be
multipliedo € X

O =
Il
wlu

G
Il
Golfe))

2
3

Thelowestcommon
multiple of X and X is X

&l

I—‘|I—‘
0ol
=

WO~
N =

Xismadeup2 T whdles

and X
BEEEEEEEN

©White RoseEducatior2024
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Progressiorof skills- Multiplication MATHS

Yeargroup Skill

A Doubleto 10
A Make equalgroups

Countin 2s,5sand 10s
Add equalgroups
Make arrays

Make doubles

o 3o I Do

©White RoseEducatior2024 45



White Rose

Progressiorof skills- Multiplication MATHS
Yeargroup Skill

Linkrepeatedaddition and multiplication
Usearrays

Double

The?2 timestable

The 10 times-table

The5 timestable

Missingnumbers

The3 timestable

The4 times-table

The8 timestable

Relatedfacts

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

To To To T o o o To| To To To T I I I»

Correspondenceproblems
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Progressiorof skills- Multiplication MATHS

Yeargroup SKkill

Yeard Timestable factsto 12 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 o o To Do Do Do I» Do Po

Correspondenceoroblems
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Progressiorof skills- Multiplication

Yeargroup SKkill

Yearb

A
A

o To To Do o o o

Multiples and factors

Squareand cube numbers

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

Findthe whole

White Rose

MATHS

©White RoseEducation2024
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Progressiorof skills- Multiplication

Yeargroup SKkill

Yealo

o To Do Do o o o

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

Order of operations

Multiply decimalsby integers

Multiply fractionsby fractions

Findthe whole

Calculationsnvolvingratio

White Rose

MATHS

©White RoseEducation2024
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Doubleto 10

Promptchildrento notice
that doublemeanstwice as
manyandto notice that

there aretwo equalgroups.

52 dz fs® X
X isdoubleX

BE

Make equalgroups

Provideopportunitiesto
makeequalgroupswhen
tidyingup or duringsnack
time. Encouragehildrento
checkthat eachgrouphas
the sameamount.

Thereare X groupsof X
Thereare X altogether.

B
SN |
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Countin 2s,5sand 10s

Beginby countingobjects
that naturallycomein 2s,5s
and10s,for examplepairs

Thereare X equalgroupsof X
Thereare X altogether.

LRAUQ

Continueto colourin ...s
Whatdo younotice?

Completethe number
track/numberline by
countinginX a @

representequalgroupsand
to drawpicturesor use
objectsto representa
repeatedaddition.

of socksor fingers. %@%{{?%w 1[2]3]a]s]e[7]8]2]r0
111213 (14 (15|16 (17| 18]19 |20 5 |10] 1520
QO 100 OO 0O OO
ool ool oo ool oo 21|22|23|24|25|26(27| 28] 29|30
88 88 88 88 88 31(32|33|34|35|36|37|38|39 (40 I N
| | I I I | | I [ I
ool ool ool B ©o 47 |42 (43|44 45|46 (47| 4849 (50 0 10 20 30 40
Addequalgroups Thereare X groupsof X Whatisthe sameVhatisdifferent?
repeatedaddition Thereare X altogether.
§et ) g 2+ 2+ 2=
Childrenshouldbe ableto S5+ 5+ 5=
write arepeatedadditionto 10+ 10+ 10=

Use object®r adrawingto representthe
equalgroupsandfind how manyin total.

©White RoseEducatior2024
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Multiplication MATHS

Makearrays Thereare X rowsof X Thereare X altogether.
Thereare X columnsof X Thereare X altogether.

Childrenusetheir

knowledgeof addingequal ® ®© © © S 3B 3 3T

groupsto arrangeobjectsin |

columnsandrows. ® ® o © >0 > > >Eb > o099 0O
® © © © >X>@>xXD>XP>X> oe000

Makedoubles 52 dz ts$ X
X+ X=X

Childrenunderstandthat
doublesaretwo equal

groups.Childrenmaybegin om0
to exploredoublesbeyond é{% = @ﬂjéﬂ/ ﬁ
— I Q

20usingbasel0
!
L ]

—

g_

@) )
@) )
@) )
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White Rose

MATHS

Progressiorof skills

Keyrepresentations

Linkrepeatedaddition and
multiplication

Encouragehildrento make
the link betweenrepeated
additionandmultiplication.

Thereare X equalgroupswith X in eachgroup.

6 3+3=6
3 3 |2 3=6
20 5+5+5+5=20
5 | 5| 5|4 5=20

Thereare X altogether.
I I I I 5 |

Usearrays

Encouragehildrento see

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

6 a O a 6 3lotsof 5= 15

lcansee8 XandX X

Encouragehildrento make
linkswith relatedfacts.

that multiplicationis _ 3 5=15
commutative. Cj a a a a D D DS L 5 3=15
Slotsof3= 15 3
66666 3+ 3+ 3+ 3+3=15 38 5=5 3
Double 52 dz fs¥ X DoubleX is X sodoubleX isX
Double4is8

EREEE
Double4d= 4+ 4
m—’ m m Double4is8 EEEE

i
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Multiplication MATHS

The2times-table Xlotsof 2= Xtimes2isequalto X
S UGS
0 0 o 112|3|4|(5|6|7|8| 9|10
Encouragelaily countingin 1112 13| 14|15 |16 | 17| 18| 19| 20
multiplesboth forwardsand L u u 21| 22| 23| 24| 25 | 26 | 27| 28| 29| %0
back.Notice thatall | N 1 222 2=1 2
multiplesof 2 are even o0 _ _
2 2=4 4=2 2
numbers.
e BRE® 2 224 422 2

?

- I T Y O B
2 | 2] 2|2

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

The 10times-table Xlotsof 10= X times10 isequalto X
X 10= %@{I}% 1|2|3|a|s|6|7|8|9 10

Encouragelaily countingin %% %@ 111213 1415|1617 |18 |19 | 20
It I b thf d d 21 |22 (23 |24 | 25|26 |27 |28 |29 30
IJnEIJCI(II?\IeO?ICZtheorI;vt?grs?I'In %@ %% 313233 |34 3536 37|38 39|40

the numbers. g ?
O 10]10[10]10]10] 10 ; 18: ;8 ;8: ; 18

O] 100 O] O [0 — _
Q0] 1010 OO 100 [0 OO0 3 10=30 30=3 10
OO OO OO OO OO OO |
QO 10O OO IO QO OO | m T T T T T T T T T 1T 1
Q0] 100 OO |00 [OO 00

0O 10 20 30 40 50 0 70 80 90 100 110120
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Multiplication MATHS

The5times-table Xlotsof 5= Xtimes5isequalto X
R VAV A U A
. ) ) 1 2 3|1 4|56 7 8|9 |10
Encouragdallycountlngln 11 (12 (13 |14 |15 |16 | 17 | 18 | 19 | 20
multiplesboth forwardsand 21|22 |23 | 24 | 25| 26 | 27 | 28 | 29 | 30
back.Noticethe pattern in m m E m E 31(32(33|34|35|36|37|38]|39 |40
the numbers.
1 5=5 5=1 5
2 5=10 10=2 5
3 5=15 15=3 5

: N N N N N AN AN AN I O B
5 | 5] 5] 5 | 5 I I N B B
0O 5 10 15 20 25 30 35 40 45 50 55 60

Missingnumbers Xisequalto X groupsof X X timesX isequalto X
Makelinks toknownfacts. | 18sockshow manypairs? %% 2= 18
18=2

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

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

Progressiorof skills Keyrepresentations
The3times-table X groupsof 3= o060 X times3isequalto X
. ..X3.: (XX | 1023 |4a|s|6|7|8]9]10
Encouragelailycountingin | 3, X times=
multiplesboth forwardsand | 3 X = o0 0 il il el - el
back. . . . 21 (22|23 (24|25 |26|27|28|29)30
4 3=12 12=4 3
BB G|
0 3 6 9 12 15 18 21 24 27 30 33 36
The4 times-table X groupsof 4= Xtimes4isequalto X
1 2 | 3|4 (56|78 9 |10
Encouragelaily countingin 4Xt|mes— (X N N J 12 P2 13 | 12 | 15 Paell 27 | 18 | 1 P20
mUItlpleSbOthfor\N_ardsand 4 X= . . . .' 21 (22 |23 (24|25 26|27 | 28|29 30
back.Encouragehildrento 'X X X |
notice linksbetweenthe 2 3 4=12 12=3 4
and4 timestables. I I O T I S S S S B
4 [ [ [ [ [ [ [ [ [ [ [ [ |
mmm 0 4 8 12 16 20 24 28 32 36 40 44 48
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MATHS

The8times-table Xlotsof 8 = X times8isequalto X
8=

Encouragelailycountingin | 8, X times= @ E E t]23|4|5|6)/78]9]|10
multiplesboth forwardsand | 8 X = 11|12 |13 |14 [15 | 16 | 17 | 18 | 19 | 20
back.Encouragehildrento 3 g g 2122 23| 24|25 26|27 |28 29|30
notice linksbetweenthe 2, _ _
4 and 8times-tables. 0000O0OGOO g g8z =L &

00000000 | 1+ +T+F+1

00000OO®® | O B 16243240 48 56 64 72 80 88 96
Relatedfacts X X onesisequalto X ones

soX Xtensisequalto X tens.
Useknowledgeof TeeEe weEw TeEee
multiplyingby 10to scale 0000 OO0O0O
timestable facts. 0000 OO0 3 4=12
0000 O00O 3 40= 120

Multiply a2-digit number
by a 1-digit number-no
exchange

X tens multiplied by X is equalto X tens.
X 2 y 1i8ultiplied by X isequalto X ones.

Childrenapplytheir — 30 2= 60 @ 00 °

understandingof m=unznanas) L] 2 2=4

partitioningto represent ﬁ 88 g

andsolvecalculationsusing | |errrrrrrrm (1 32 2=64 @ @

the expandedmethod. . 00 °
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MATHS

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

X tens multiplied by X is equalto X tens.
X onesmultiplied by X isequalto X ones.

Childrenfocuson
multiplicationasscaling
(X @mes thesize)as
opposedto repeated
addition.

Childrenapplytheir mm pelate

gggtiirsfilrr:gltggra;p_resent. T ees 22 jf i;g @ OC;E;O 00000

?hnedj;g;icc?e%ﬂfgf 51 | | o | weee @ 0 0000 |00000
TS | wewm | 24 4= 96 0000 (00000

Scaling Thereare X #dmesasmanyX asX Xis X timesthe sizeof X

AN AN AN [2]2]2

Thereare 3timesasmanytrianglesas
circles.

Xis X timesthe length/heightof X

mmm 4Cm
Eesssssssssssssss 16 CM

MissSmithistwice the heightof Jo.
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Multiplication MATHS

Correspondenc@roblems | For everyX , thereare X possible...
(Howmanyways?) Thereare X X possibilitiesaltogether.

hats scarves

Encouragehildrento work

systematicallyo find allthe blue G 2
different possible _x
combinations. ‘ ‘ a orange /2 4

& A

Foreveryhat, there aretwo possible
scarves.
3 2=6

Thereare 6 possibilitiesaltogether.
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Multiplication MATHS

Yeard A Recalmultiplicationfactsfor multiplicationtables upto 12 12

A Useplacevalue,knownandderivedfacts tomultiply mentally,including:multiplying
by 0 and 1; multiplyingtogetherthree numbers.

A Recognisandusefactor pairsandcommutativityin mental calculations.

A Multiply two-digit andthree-digit numbersby a one-digit numberusingformalwritten
layout.

A Solveproblemsinvolvingmultiplyingand adding,includingusingthe distributivelaw
to multiply two-digit numbersby one digit,integerscalingoroblemsandharder
correspondenceroblemssuchasn objectsare connectedto m objects.

Progressiorof skills Keyrepresentations
Timestable factsto X groupsof X = ol sTel7 a3
12 12 X timesX isequalto X R R R A R

X X= ? |w [l = =] [n ]
Encouragelaily countingin ses @N 1 ] n [ n[u|n|n “ajeicfge s ek
multiplesboth forwardsand OO I e
back.Encourageshildrento ::i o 71[72] 7 74|75 | 76 [0] 78 | 79 | 80
noticelinksbetweenrelated “;:” - rr 81|82 |83 |88 |86 | &7 B8] B9 | 0
timestables. -&_’} @ 0 11 22 33 44 55 66 77 8% 99 110121 132 L2 | |4 ]%[% |97 | % | 99100
Multiply by 1and0 Anynumbermultipliedby 1 is equalto X X X=X

Anynumbermultiplied by 0 is equalto X 1 1=1 1 0=0

) ) ) ) ) 2 1=2 2 0=0
ﬂi{_b CQ) (_QD CQD f/g) ,:% 3 1=3 3 0=0
OO OO dorma 4 0E0
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Progressiorof skills

Keyrepresentations

Multiply 3 numbers

Childrenusetheir

Toworkout X 8

8, I canfirst calculateX X andthen multiply the answerby X

fS O §9 _ —
understandingof o0 86 88 g g 2_2 j_ gj
commutativityto multiply o8 88 88 2: 12 2__ 24
moreefficiently. S8 &8 88 - -
Factorpairs 12= 8 8 ,s08 12=8 8 8
Childrenexploreequivalent | e 0000 ® & @®
. . . 00000000 o000 o000
calcuIatlo'ns,lsmgdlfferent SEEEEESS B =8 8 2 0000 0000 ¢ 3-6 4 2
factorspairs. 8 6=24 2 0000 0000 [ 5_-, >
o000 OGOOGS 0000 o000
000 O0OGOOS 000® 0000
000 0OGOOS 000® o000O

Multiply by 10and 100

Somechildrenmayover-
generalisg¢hat multiplying

Whenl| multiply by 10,the digitsmove X
placevaluecolumnto the left.
X is10timesthe sizeof X

Whenl multiply by 100, the digits moveX
placevaluecolumnsto the left.
Xis 100timesthe sizeof X

o | 7 |8 Th H T )
by10or 100alwaysresults o000 ® o0
in addingzeros.Thiswill ¢ =' o0
causeissuedater when T e
multiplyingdecimals. :o :: ® o0
o 35 10= 350 o 14 100= 1,400
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Multiplication MATHS

Progressiorof skills Keyrepresentations
Relatedfacts X X onesisequalto X ones
soX Xtensisequalto X tens
Useknowledgeof andX X hundredsisequalto X hundreds.
multiplyingby 10and 100 000 600 000
to scaletimes-table facts. 000 ©G0® ©00
000 C\O ’\: 00
o os 008 089 3 7=2 7 3=21
Y O© @@@ _ _
000 ©606 oo 3 /0=210 7 30= 210
000 ©O0O6 e0® 3 700=2100 7 300= 2,100
Mental strategies X tensmultiplied by X is equalto X tens.
X 2 y 1i8ultiplied by X isequalto X ones.
Partition2 or 3-digit
numbersto multiply using Iﬁ @ e so st evsass
informalmethods. Ty i e \f/ \./ -\}

messsmsnsn il 1 1 11 ] ]

eaessnasas] 0 80 160
cesessst pppRon e ° '
T l . 26 8=80+ 80+ 48 = 208

3

3 26=60+ 18= 78 60 18
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Progressiorof skills

Keyrepresentations

Multiply a2 or 3-digit Tomultiply a2-digit numbero € , I Xultiply theonesby X andthe tenshby X

numberby a 1-digit Tomultiply a3-digit numberd e , | Xultiply theonesby X , the tensd € andthe
number hundredsby X —
o |+ [ H|T |0 H(T O 000 '®

Theshortmultiplication OO0 0000 3| 4 3| 4 000

methodis introducedfor 000 0000 X 5 X 5 00

the first time, initially in an 2|0 (4% 5) 1.7]0 =

expandedorm. ’ 000 6600 1/5/0  (30x5) ' 000,0000
000 0000 770 10000000
000 0000 ©~ OO0V

Scaling Xis X timesthe sizeof X

Childrenfocuson - -

multiplicationasscaling [ S T N I I S L I N N N

Aredribbonis6cm.

0 tiesthe size).

AcomputermousecostsE7
Akeyboardcosts6 timesasmuch.

Ayellowribbonis7 timesaslong.

Correspondencgroblems

For everyX , there are X possibilities.

_ Thereare X X possibilitiesaltogether. Deep pan Italian Thin
Encouragehildrento use Cheese CDP cl CTh
tablesto showall the A pizzacompanyoffersachoice Mushroom M DP M MTh
different possible of 5toppingsand3 bases. Vegetable v DP L R
combinations. Chicken coP cl cTh

5 3=15 Tuna TDP TI TTh
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Progressiorof skills

Keyrepresentations

Multiples andfactors

Encouragehildrento
notice patternsandmake
linkswith knownfacts.

X iIsa muItipIe of X because

llll

1123 |4|5]6

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

21 | 22 123|124 |25 |26 |27 |28 |29 | 30

X isafactor ofX because
8 8 =X

00000000 ! 3

1,2, 4 and 8are factorsof 8

2 4

Thecommonfactorsof X
andX are X
Factorsof 20 Factorsof 12

&

Squareandcubenumbers | X squaredmeansX X XcubedmeansX 8 X
0000
000 0000
( 1] 000 0000 B '
L ] ( 1] 000 0000
1 1 2 2 3 3 4 4 |1 1 1 2 2 2 3 3 3
12= 1 22=4 32=0 42= 16 13=1 23=8 33= 27
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Multiply numbersup to 4
digitsby a 1-digit number

Tomultiply a4-digit numbero € , | Xultiply theonesby X, thetenso € , thé hundreds

by X andthe thousandsy X

w

0
o -] © Q00|00 15 2
Thisbuildson the short Q0O 3
multiplication method e |© 8%9 00
introducedin Y4 ° o) 00000
8]8]
Multiply numbersup to 4 | canpartition X into X and X First,I multiply by the X Thenl multiply by the ...
digitsby a 2-digit number ~Toocoolesse! =T p T TS
O |0000 (0000 |30| 1200 120 3 =
Numbersarefirst 8|8888/8688| 2 o 8 i il ~ToTal | cexs
partitioned usinganarea bt 34 b++4- 2| 20| 6 312|0] | (s
4 1|6
LS 32 44= 1,200+ 80+ 120+ 8
multiplicationis introduced 39 44= 1408 300 + 90 + 20 + 6 = 416
for the first time. o
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Multiplication MATHS

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

. M HTh TTh Th H T (@) Th H T O § Tth Hth
Somechildrenmayover- o0 00 00 00,00 00
generalise¢hat multiplying @ oo ‘e (@@
by a powerof 10always
resultsin addingzeros.This | 234 10= 2,340 2.34 10= 234
will causeissuedaterwhen | 234 100= 23,400 2.34 100= 234
multiplyingdecimals. 234 1,000= 234,000 2.34 1,000= 2,340
Mental strategies Themostefficientstrategyto calculateX XisX

TocalculateX 12, lcandoX X X
Childrencontinueto use
efficientmental strategies

suchaspartitioningand Forexample:121 12

knowledgeof factor pairs | couldcalculatel00 12plus20 12plusl 12
andrelatedfactsto | couldcalculatel21 10plus121 2

multiply. | couldcalculatel21l 6 2

| couldcalculatel21 4 3
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Multiply fractionsby a Tomultiply afractionby aninteger,| multiply the numeratorby the integerandthe
whole number denominatorremainsthe same.
Makelinkswith repeated 111(1j1]1
addition. L | ez B
egl 4=1+141.000 1 1 1 11 5 2 2 2 26
5 5 5 5 5
LI I B s I e 2 2 2
s |s5|5]|5|5]|5 5 5 5
| | ] | | | |
| | I | I | |
0 1 0 1
1 g=6-41 2 3.6_41
Multiply mixednumbersby | | canpartition |:||:| into|:| and]
awhole number () ) >
2= &
N N ] 5 .
2 3=6 = E=r=2Z
Y NN
N N B ] 22 3-g+2=8
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Findthe whole IleisX,thenthewholeisX X If%isx,then—éisXandthewhoIeisX X

Childrenmultiply to find the
whole from a givenpart.

ot =6 4ot =24 1_54 4-6
5 7 R 7
..:' 5 6:30 ) | . 7 6= 42
, - )
6lelele]e gof 30=6 | - — $Of 42 = 24
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Multiplication MATHS

Progressiorof skills Keyrepresentations
Multiply numbersup to 4 Tomultiply by a 2-digit number, first multiply by the ones, HEEE
digitsby a 2-digit number | then multiply bythe tensandthen find the total. x.i - :;
+  J 242 (1L207x6)
36210 (1,207x30)
4 34 52
1
Multiply by 10,100and Tomultiply by 10/100/1,000,l moveall the digits X placeso the left.
1,000 Xis10/100/1,000timesthe sizeof X
Somechildrenmayover- M TTh | Th H T Th H T Tth | Hth | Thth
generalisghat multiplying o0 00 00 o0 00 00
by a powerof 10always — ® o0 ® o0
resultsin addingzeros. 234 10= 2,340 0.234 10=2.34
234 100= 23,400 0.234 100= 234
234 1,000= 234,000 0.234 1,000= 234
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Orderof operations X hasgreaterpriority than X Bothe first part of the calculationl needto doisX
Calculationsn brackets g
shouldbe donefirst. 000 0000 000 0000
Multiplication and division powers 000 0000 000 0000
shouldbe performedbefore x and+ _ 3+4 2=11
additionandsubtraction. (3+4) 2=14
+and =
3+ 42=19
Multiply decimalsby lknowthat 8 8 = 8, | needto exchangel0 X for 1 X
integers sol alsoknowthat8 8 =X . i
. . . 000 10000 ©® 342
Thisis the first time children oo foood oo x 3
multiply decimalsby | Eﬂﬂ 0000 ©® 4026
numbersother than 10, 100 o (909
or 1,000 i T [HNomN el e [ e
Encouragehemto make o®  © @009 o9 ® @99
linkswith knownfactsand o|o|o|o|o‘o [o‘op‘oloo o0 | o }g;_: o0} o };g
whole number 0001000 OO00000 | g o oo oo © |eee
multiplication. o T
6 2=12 6 0.2=1.2
213 4= 852 2.13 4=38.52
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Multiply fractionsby Whenmultiplyinga pair of fractions,| needto multiply the numeratorand multiply the
fractions denominator.
Encouragehildrento give .
answerdn their simplest
form.
11_1 2 4_38 2 3_6_2
3 5715 3 5715 3 571575
Findthe whole Ifimisx ,thenthe wholeisX X If%isx : then—é isX andthe wholeisX X
Childrenmultiply to find the 1
wholefrom agivenpart. :—3 of__ =18 g of =48 .
, 52 48 4=12
r ) - ?
18 3=54 r : 9 12=108
1
. ) = of 54= 18 4
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Progressiorof skills

Keyrepresentations

Calculatepercentages

Thereare X lots of X %in 100%
Tofind X %, needto divideby X

Childrenfirst learnhow to

100%

find 1%, 10%20%,25%and

50% 50%

X %ismadeup of X %, andX %

100%

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

10%

10% | 10%

25% 25%

50%before usingmultiples

25% | 25% |

of theseamountsto find
anypercentage.

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

Tofind 30%,l canfind 10%andthen multiply it by 3

Tofind 23%, tanusel0% 2and1%
Tofind 99%,| canfind 1% ,then subtract

3
from 100%

Calculationsnvolvingratio

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

verticalmultiplicative
relationships.

ForeveryX ,there are X

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

X 6

N\

Adults Children
1 6
adults x_%( 2 12 >><3
3 18
children \_/
X6
0O 1 2 3 4 5 6
Adults
Children
O 6 12 18
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Yeargroup Skill

A Sharing
A Grouping

Make equalgroupsg grouping
Make equalgroupsg sharing

Finda half

o 3o I» Do

Finda quarter

©White RoseEducatior2024 73
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Progressiorof skills- Division MATHS

Yeargroup Skill

Divideby 2
Divideby 10
Divideby 5
Missingnumbers
Unit fractions

Non-unit fractions
Divideby 3

Divideby 4

Divideby 8

Relatedfacts

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

Unit fractionsof a set of objects

To o To T Po T o oo To o To I I

Nonunit fractions of a set of objects
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Yeard A Divisionfactsto 12 12

A Dividea numberby 1 anditself

A Relatedfacts

A Dividea 2 or 3-digit numberby a 1-digit number
A Divideby 10and 100

Years Mental strategies
Dividenumbersup to 4 digitsby a 1-digit number

Divideby 10, 100 and 1,000

o To To o

Fractionof an amount
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Skill

Yeargroup

©White RoseEducatior2024

o o Do Do Io I» o o o Do Do

Shortdivision

Mental strategies

Longdivision

Order of operations

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

Calculationsnvolvingratio

White Rose

MATHS
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suchassharingitemsduring
snacktime. Encourage
childrento checkwhether
itemshavebeenshared
fairly (equally).

COICON -| -1

Progressiorof skills | Keyrepresentations
Sharing Thereare X altogether.

_ _ _ Theyare sharedequallybetweenX groups.
Providepracticalactivities

Grouping

Provideopportunitiesto
makeequalgroupswhen
tidyingup or duringsnack
time. Encouragehildrento
checkthat eachgrouphas
the sameamount.

Thereare X groupsof X
Thereare X altogether.
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circleequalgroupswhen
usingpictures.

Progressiorof skills Keyrepresentations

Make equalgroups- Thereare X altogether. Circlegroupsof 2 TakeX cubes.

grouping Howmanygroupsof X can | Thereare X groupsof 2 Makeequalgroups.
youmake?

Encouragehildrento G ) 3,

physicallymoveobjectsinto ? % ? 9 0’ 0 0’ - - - - - -

equalgroups.Theycanalso : - - - - - -

clpl

Thereare X groupsof X

Make equalgroupsg
sharing

Encouragehildrento check
that the objectshavebeen
sharedfairly andeachgroup
Isthe same.

X havebeensharedequallyd S G 6 S S y [XTakeX cubes.

Thereare X on/in eachX

Shareghem betweenX

12sharedbetweenX is X
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Finda half

Startwith practical
opportunitiesto sharea
guantity into 2 groups.
Progresdo circlinghalf of
the objectsin apictureand
then tofindingthe whole
from agivenhalf.

Tofind half, | needto share
into 2 equalgroups.

Thereare X in eachgroup.

Halfof X isX

/177777

If X ishalf, whatisthe
whole?

0O

4 ishalfof X

Finda quarter

Startwith practical
opportunitiesto sharea
quantity into 4 groups.
Progresdgo usingpicturesor
bar modelsto find aquarter
andthento findingthe
whole from a givenquarter.

Tofind a quarter,| needto
shareinto 4 equalgroups.

A et
T Ty Ty

Thereare X in eachgroup.

Aquarterof X is X

@D
@@ e

If X isone quarter,whatis
the whole?

i k]

3isone quarter of X
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Progressiorof skills

Keyrepresentations

Divideby 2

Encouragehildrento
comparethe groupingand
sharingstructuresof
divisionandto makelinks
with times-table factsand
halving.

Thereare X equalgroupsof 2
X 2=X

s ®®®®

| | |
| [ I [ [ | [ I [ I I
o 1 2 3 4 5 6 7 8 9 10

X sharedequallybetween2is X
Half2 ¥ is X
X 2=X

g o>
$220 8989

ooooloooo 4 I 4

2
2

Divideby 10

Encouragehildrento
comparethe groupingand

sharingstructuresof
divisionandto makelinks

with times-table facts.

Thereare X equalgroupsof 10

X 10=X
6 10=60
60 10=6

10 10 10 10 10 10

| [ [ [ [ [ [ I I I I
0 10 20 30 40 50 60 70 80 90 100

X sharedequallybetween10is X

X 10=X
6 10=60
60 10=6

60
6|6|6|6|6|6|6|6[6]|86
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Divideby5

Encouragehildrento
comparethe groupingand
sharingstructuresof
divisionandto makelinks
with times-table facts.

Thereare X equalgroupsof 5

X 5=X
6 5=30
30 5=6

L
IR

X sharedequallybetween5 is X

X 5=X

6 5=30
30 5=6

OO =
[ [ [ [ [ | [ [ 000 000 | 000 | 0200 | 000
0 5 10 15 20 25 30 35 40 45 50 000/0600/ 0001000 060
Missingnumbers X dividedby 2/5/10 isequalto X
Barmodelsareusefulto 2= 10
showthe link between B
multiplicationand division.
[] 5=10
10= 10
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