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White Rose

Guidancegor teachers MATHS

Thecalculationpolicyisdividedinto four sections:addition, subtractionmultiplication
and division. At the start of each sectigiou will 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
mainschemes ofearning. Wherappropriate, sentencetemsandkeyquestions are
Included alongside the key representations.

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

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

Add across a 10 ... can be partitioned into ... and ... ladd ...to get to ... then | add ... 8+5=13
28+5=33
pllelolele]l X X ) D000 00000000000 e e
Partition the number you D00ee D00DOJ00000I000ee
are adding to make a full —
ten. St ‘:/5 \‘YJ Lo gy e NG N |28 ;\' SIS (D,
d\ 3 4 5 ﬁ 7 8 9 1011 12 13 m 3.4 5 6 7 8 9 10 11 12 13
2\‘/:\\ (2)(3) ————— i .
“v/‘ VJ NG \_/ 23 24 25 26 27 28 29 30 31 32 3
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White Rose

Progressiorof skills- Addition MATHS

Yeargroup Skill

Subitiseto 3
Counthow many
Make numbersto 5

Add 1 more (through songsand rhymes)

Conceptuallysubitiseto 5

1 more

Notice the compositionof numberswithin 10
Combine2 groups

Add more
Addtogether

Add more
Bondswithin 10

Relatedfactswithin 20

To Bo Do o Do Do Do o Do Do > o >

Missingnumbers
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White Rose

Progressiorof skills- Addition MATHS

Yeargroup Skill

Add 1sto anynumber (relatedfacts)

Add three 1-digit numbers

Addacrossa 10

Add multiplesof 10

Add10sto any number

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

Missingnumbers
Add1s,10sand 100sto a 3-digit number

Addtwo numbers(no exchange)
Addtwo numbersacrossa 10 or 100
Complementgo 100

Add fractionswith the samedenominatorwithin 1 whole

o Jo Do o Do Do|Be I» Do o o Do o I»

Calculatethe duration of events
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White Rose

Progressiorof skills- Addition MATHS

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

Addfractionsand mixed numberswith the samedenominatorbeyondl1 whole

Yearb Add usingmental strategies

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

Add fractionswith denominatorsthat are a multiple of one another

Year6 Addintegersup to 10 million

Adddecimalswith up to 3 decimalplaces
Order of operations

Negativenumbers

o Po Po Do Do|To Do o Do Io| Do o o I»

Add fractions
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Addition MATHS

Progressiorof skills | Keyrepresentations

Subitiseto 3 Howmanydo yousee? @ @ %
Instantlyseehow many. @ ? *
0@ & :
&y

Counthow many Howmanyarethere? Countout X from alargergroup.
1 2 3 A 5 E.gCollect3 beanbagsforagame

Beginto countobjectsusing
1-1 correspondence.

Makenumbersto 5 ShowY S X @ @ % Beginto link numeralsto quantltles.

Start byshowingl,2and3 @

J
using fingers. .. "' Q &H & & @ @@@@@ @

Add 1 more Howmanydo | havenow? E;Q
Throughstories,songsand L ﬁ/
rhymes. ——

©White RoseEducation 6



Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Conceptuallysubitiseto 5

What do you see?

Howdoyouseeit?
Noticethe partsthat make
up the whole. @ @ @ s

H 000@
1 more 1 morethan X isX
| oJeJe)e) -
Continueto link to stories, e iR
songs and rhymes.
) 4 .lll 1/2[3]4a]s]6]7]8]9]10

Noticethe compositionof
numbers within 10

Linkto stories,songsand
rhymes.

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

%

HowmanywayscanyouY I { S X K

Wk I HEE
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Addition

White Rose

MATHS

Combine2 groups

2 groupsarecombinedto
find the total.

ThereareX ®
Thereare X @
Therel NBaltogether.

X @nd X dmakeX &

sz B B

Add more

Aquantity isincreased.

| haveX @
| add X @more.
Nowl K I @S X &

p ©

@800 — 00~

©White RoseEducation



Addition

White Rose

MATHS

2 quantitiesare combined
to find the total.

Thereare X altogether.

.=¢° S

X isthe whole.

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

4+ 2=6
2+ 4=6

6=4+ 2
6=2+4

Addmore
(augmentation)

Aquantityisincreased.

L &dF NI Fd X
| jumpon X
L fFryR 2y X

112[3@s]6]7]8]9 10

+1 +1

| | | | | | |
l | I I I [ [ | I I |

X plusXisequalto
Xisequalto X + X

4+2=6
2+ 4=6

6= 4+ 2
6=2+4
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Addition

Bondswithin 10

|

X ismadeof X and X

X canbepatrtitionedinto X

White Rose

MATHS

X plusX isequalto X

X andX makeX andX 6+ 0=6
Includebondsfor each 5+1=6
number within 10 O.OQ.O 4+ 2=6
_ 3+3=6
Encouragehildrento 2+ 4=6
notice patterns. 1+5=6
0O+6=6
Relatedfactswithin 20 | knowil K I @and..X= X X morethan X is X Whatpatternsdoyou
a2 X YR X soX morethanXis X notice?
Makelinksto knownfacts. omise e aVa 5+2=7
o | [0ollo 01234567891 15+ 2= 17
O OO0
8: 88 8: 1L 1}1 1I2 lL, lil 1|5 llEi 1‘7 1I8 1I9 ZIO 1;2 ?-;_'_22
Missingnumbers Howmanymoredoyou If X isthewhole andXisa | X plusXisequalto X
needto makeX K part, the other part must
Makelinksto knownfacts. 0SX
O ﬁ 2+ |:| =0
o} fl===J Ol
, 2| ?
OO . ° | | | | | | | | | | |
01 @3 4507 8 910

©White RoseEducatia
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Add onesto anynumber I knowthat X and...= X X morethanXisX Whatdo younotice?

(relatedfacts) soX andX = ... soX morethan X is X Canyoucontinuethe
O | 1000, | [OO[O0|O a8 pattern?

a | | | | | | | |

Makelinksto knownfacts. | |5 | [505]l5 | [0olloolo R S 2= 7

S 53Bs 39530 a8 S
| | | | | | | | | _

Del [0oloe [DO0DI0®! | 20 21 22 23 24 25 26 27 28 29 0 25+ 2=HT X

Addthree 1-digit numbers | X andX areabondto 10 DoubleX + X = X What do you notice?
10+ X=X Whichadditionisthe

Prompt children to o000 . ? easiest to calculate?

understand that addition OOOO|. ° 4+ [ 3 | 3

- o0000 °°

can be done_ in any order 000 . 8+ 04 1=

andto makelinksto known 84 1+ 0=

facts. =
—s 000 0% 1+ 8

©White RoseEducation
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Addition MATHS

Progressiorof skills Keyrepresentations
Addacrossal0 X canbe partitionedinto X and X | add X to getto X then| addX 8+ 5=13
28+ 5= 33
Partitionthe numberbeing [ 000 0[e/e ® olojoojojol00o[o000[eee
added to make a full ten. | | OO0 @®® OO 00000000000 e e
8 + | | | | | K\_)\KI_AI\W 28 + | | | | | m
:“l Jl IS IB ‘7’ EIS é 1‘0 1I1 1|2 1‘3 3‘ “1 é l!} 7" 8| Eli 1‘0 1|1 1|2 1‘3
e COT
Add multiples of 10 X 2¢¥&a2y&az2y S| Whatisthesame? e
soXtens+ Xtens= Xtens What is different?
Makelinksto knownfacts | m .
within ten. + S @
o 1 2 3 4 5 6 7 8 9
3+2=5 s
" 3°+20:5O‘Hm:::=1
0 10 20 30 40 50 60 70 80 90 100 20 30
Add 10sto any number X tens+ X tens= X tens ToaddX I needto add10 | Iknowi K | dhd..X= X
X tensandX ones= X X times. a2z X #yR X
Makelinksto knownfacts. 1 [2]s]a]s]s]7]s]s]m
3‘1‘2?.23:211:25:26‘.2?:23729.30 30+ 20: 50
+ 31‘32.33.35.36.3?.33‘39.‘?0 34+ 20: 54
.. 41-42_43-44-45-46_4?-48-49_50
.. 51-52_53.54-55-56_5?.53-59_60
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Add 2-digit numbers
(not acrossaten)

Liningup ones andensin
columns willsupportwith
later written methods.

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

Ones

e | @

?
43

3o0nes+ 1 one= 40nes

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

| 21

Add 2-digit numbers
(acrossaten)

Beginto exchangelOones
for 1 ten.

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

X ones= X tenandX ones

?

45

Solvemissingnumber
problems andusethe
inverse to check.

needto makeX K

part, then X is the other
part.

[ T [e
Tt meama Srerereem 5ones+ 7 ones= 12ones
e — » | G 12ones= 1tenand2ones
Srrrn | Saees T A 4 tens+ 3 tens+ 1lten= 8tens
[sannanannn) [ssnznsnnns]
e 8tensand2 ones= 82
Missingnumbers Howmanymoredoyou If X isa wholeand X isa X canbe patrtitionedinto X

and X

10+8= 12+ |
00000 00000
0000 (@e00o
o000 @0
o000
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Addition

White Rose

MATHS

Progressiorof skills Keyrepresentations
Add 1s,10sor 100sto a Theones/tens/hundredsolumnwill increaseoy X Whatpatternsdo younotice?
3-digit number [ Fundreds — B
0000 235+ 3=

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

... hundredst+ X hundreds= X hundreds
Mental strategiesand Hundreds | Tens [ iOnes | S -
introduction of formal ... EEEE =t . ©00 (0000 2000 e
ertten methOd. .-.. EEE -. @ @ @@@@ DOO oo + |4 3|2

©White RoseEducation
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Addition

White Rose

MATHS

Addtwo numbersacrossa
100r 100

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

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

X ones=X tenand X ones.

X tens=X hundredand X tens.

w s X
-

L
v v o
o

w oo

0
© 0000
() () A
o

W |-
ESETAY -]

Hundreds

slels

Complementdo 100

Pairsof numberswhich
total 100

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

100

+2 +60

(Y

1
100

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

©White RoseEducation
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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 .
hole 5 O
Makelinkswith known -5 e e
facts. B [ [ [ | :+¢
e — '. : I
1.3 0 1 2 3 4 s
-I | | I | g + § 5 b 5 5 5

Calculatethe duration of FromX (2 Xis® QOX ¢ @i S
events

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

+ 35 ming + 18 mins

Yy

j |
2:25 3.00 318

©White RoseEducation 16



White Rose

Addition MATHS

Yeard A Addnumberswith upto 4 digitsusingaformalwritten method.
A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalgo 2
decimalplaces.
A Addfractionswith the samedenominator.
Progressiorof skills Keyrepresentations
Add 1s,10sand 100g0 a Theones/tens/hundreds/thousands Whatpatternsdo younotice?
4-digit number columnwill increaseby X 2 350+ 3=
: 2,350+ 30=
Emphasis on mental Thousands | Hundreds |  Tens ones 2.350+ 300=
strategiesncludingnumber | &® | @® | OO | OO 2 350+ 3.000=
bonds and related facts. e ©o©| |00 ’ ’
Promptchildrento notice (1] 6,040+ 200= 2,211+ = 2,251
whichdigit changes. 6,040+ 500= 2,211+ = 2,215
3,425+ 3= 3,425+ 300= 6,040+ 900= 5211 P
3,425+ 30= 3,425+ 3,000= oLt o
Addupto two 4-digit Thereare X ones/tens/hundredsol
numbers do/do not needto makeanexchange. ™h |V 1 T W
% leo[09/00[00
: . eQ 00000
Formalwritten methodwith | | canexchangelOX for 1 X 0|00 ThH T O
up to 3 exchanges. O A
Encourage children to © gg b gg =T 15111
estimate and use inverse © 00
operationsto checkanswers / A o
to calculations. 6 ©

©White RoseEducation 17



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

=Y
‘-“'q #\-‘
——— LY
%3

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

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

+£3

+20p +5p

|
£2.45

I I 1
£5.45 £5.65 £5.70

Addfractionsand mixed
numberswith the same
denominatorbeyondl
whole

Whenaddingfractionswith the samedenominator,| onlyaddthe numerator.

Xfifths + X fifths = X fifths

T e T

©White RoseEducation
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Addition

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Addusingmental strategies

Add1s,10s,100s.etc.to

TTh Th H

ToaddX XcanaddX thensubtractX

more than 4 digits

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

any number. el

UTetn(;erbctabondsand 48,650+ 300=

related 1acts. 48,650+ 30,000= -
48,650+ 30 = 6,5576,&I'>58

Addwhole numberswith | canexchangelO X for 1 X

w | oo

©White RoseEducation
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White Rose

Addition MATHS

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

Progress from the same o 00 gg &) NETEIFIR
numberof decimal places tc ' .
a different number of B - [ @0

: 000,000 000 4145 odeer]
decimal places, and fromo o ) OO
exchange to exchange e 0000 00

9 ge. 00000 |® ' "80 oo fee)

Complementdo 1

=1 0.35 + =1

Pairsof numberswith up to

3 decimalplaceswhichtotal | H-=
1 .
=
Encouragehildrento make | -+
linkswith bondsto 10and 4+ 6= 10 04+06=1
ioorgg'eme”tio 100t 7 071 44+ 56= 100 0.44+ 0.56= 1
’ 100 ‘ 444+ 556= 1,000  0.444+ 0.556 = 1

©White RoseEducation 20



White Rose

Addition MATHS

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

multiple of one another

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

samedenommatorbefore S 5t3=gt3 =3
olo e
Progress from adding e e
fractionswithin 1 wholeto

i i : - 1,3_2_,3_5 3,5_6,5_11_43
a?:illr;g fractions beyond 1 : atg=gtg=3 P g
W )

©White RoseEducation 21



Addition

White Rose

MATHS

Progressiorof skills Keyrepresentations
Addintegersupto 10
million

3/4/6|2|2
Encourage children to + 1.8 4 5 1 8 5
estimate and use inverse 6
operationsto checkanswers 5/ 3]0 ? 9 3
to calculations. 111 2,354 750 | 1,500

Add decimalswith upto 3
decimal places

Progres$o numberswith
digits in different place
value columns.

Encouragehildrento check
that they have lined up the
columns correctly.

| do/do not needto makeanexchangdecause..

5]

Hth Thith

+
=l || O

©

©
6
©

Rl |01 O

©White RoseEducation
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Addition

White Rose

MATHS

Orderof operations

Calculationsn brackets
should be done first.

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

Childrenaddto negative
numbersandcarryout
calculationsvhichcrossO

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

10 +and = ...
have the same priority,
work left to right. 3x4+2=14
Negativenumbers X plusXisequalto X (Ym
3+5=2 |

| | | I
I I I I I I I I I I
5 4 3 2 10 1 3 4 5

|

[

2
Thedifferencebetween¢5and 1lis4

+5 +5
+ 11 + 5 11+ 16=5 m
m _5 O 5
I11 I) Ir, Thedifferencebetweenc 5 and5is 10

©White RoseEducation
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Addition

White Rose

MATHS

Add fractions

Convert fractions to the
same denominator before
adding. Progress from
fractions where one
denominatorisa multiple of
the other, to any fractions
andthento mixednumbers.

Thedenominatorhasbeen
Y dzf G A LJ, do3he
numerator needs to be
multiplied by X

@
O @

SNiEE

0

Thelowestcommon
multiple of X and X is X

W=

=

X Andadeup of X wholes
YR X

©White RoseEducation
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White Rose

Progressiorof skills- Subtraction MATHS

Yeargroup Skill

Subitiseto 3
Counthow many
Make numbersto 5

Takel away(throughsongsand rhymes)

Conceptuallysubitiseto 5

1less

Notice the compositionof numberswithin 10
Partition

Takeaway

Finda part

Takeaway
Bondswithin 10
Relatedfactswithin 20

To Bo Do o Do Do Do o Do Do > o >

Missingnumbers

©White RoseEducation 25



White Rose

Progressiorof skills- Subtraction MATHS
Year2 A 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

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

Subtracttwo numbers(no exchange)
Subtracttwo numbersacrossa 10 or 100

Complementdo 100

o o Do Do Po| o o Do Do I» o

Subtractfractionswith the samedenominatorwithin 1 whole

©White RoseEducation 26



White Rose

Progressiorof skills- Subtraction MATHS

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

Yearn Subtractwhole numberswith more than 4 digits

Subtractusingmental strategies
Subtractdecimalswith up to 2 decimalplaces
Complementdo 1

Subtractfractionswith denominatorsthat are a multiple of one another

Year6 Subtractintegersup to 10 million

Subtractdecimalswith up to 3 decimalplaces
Order of operations

Negativenumbers

To o o o To T To T o To| To I To I»

Subtractfractions

©White RoseEducation 27



White Rose

Subtraction MATHS

Progressiorof skills | Keyrepresentations

Subitiseto 3 Howmanydo yousee? @ @ (%
Instantlyseehow many. @ ? i **
) @ ) W

Counthow many Howmanyarethere? Countout X from alargergroup.
1T 2 3 A 5 E.g.Collectacupfor everyoneat the table.

Beginto countobjectsusing

1-1 correspondence. @ ' @

Makenumbersto 5 ShowY S X @ @ % Beginto link numeralsto quantities.

Start byshowingl, 2and3 % %
sing fingers %Y (8887 LESSL (5
Takel away Howmanydo we havenow?

Throughstories,songsand ; : &

Thougsioessongand | (&) ) &) 2

©White RoseEducation 28



White Rose

Subtraction MATHS

Progressiorof skills | Keyrepresentations

Conceptuallysubitiseto 5 What do you see?
Howdoyouseeit?

Noticethe partsthat make

up he whele CoDHE) G @

A
T Y

A [O00/@] |
1less 1lessthan X isX Ol000O
olQ) £

Continueto link to stories, __ -—
h ) ..':-,L.

Noticethe compositionof HowY I y e XK

numbers within 10 HowY | y e XK =
Howmanyaltogether? N
Linkto stories, songsand | &&@ser 700l nfne nr @ l E @ g

rhymes.
©White RoseEducation 29
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White Rose

Subtraction MATHS

Partition Thereare X altogether. o X and X makeX
| canseeX hereandX there. &8
Using objects, explore
different waysto partition a ‘
number into 2 or more
arts.
P ¢ | [CIO000 l & g
Coe| 00000
Takeaway CANBRKSYZoGX | haveX ®

" | take X away ~
Aquantity isreduced. 6 NowI haveX .

©White RoseEducation 30



Subtraction

White Rose

MATHS

Progressiorof skills

Keyrepresentations

Finda part

Link to number bonds and
knownfacts.E.g2+ 4= 6
soif 6isthe whole an4 is
a part, theother part must
be 2

Thereare X in total.
XareX
Howmanyarenot X K

s

5
@ N giooolo

Xisthe whol
Xisapart.
Xisapart.

e

X & dzo G NgeQuato X
Xisequalto X X

N B~ ()N e))

i1

o O AN
In 1

EEN\S) N b

Takeaway

Aquantityisdecreased.

CANBKSYZ G X

T Be

—

]

b

| startat X
I jumpbackX

L fFryR 2y X

|1]2]3[4]5[06] 7] 8] 9/ 19

1 1

X minusX isequalto X
Xisequalto X X

o O
N B~

N b

I 1

()N e)] AN
i

AN

©White RoseEducation
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Subtraction

Bondswithin 10

|

X ismadeof X and X

X canbepatrtitionedinto X

White Rose

MATHS

X minusX isequalto X

Makelinksto knownfacts.

subtractto makeX K

111881

LV
999

0000

9)@

part, the other part must
0SX

6
2| ?

X andX makeX andX 6 0=6
Focuson subtractionfacts. 6 1=5
_ O.OQ.O 6 2=4
Encouragehildrento 6 3=3
notice patterns. 6 4=2
6 5=1
6 6=0
Relatedfactswithin 20 lknowili K I rainu¥..=X | X f S&aa GKIy | Whatpatternsdoyou
az X YA.ydza X|soXlesstharXA a X notice?
Makelinksto knownfacts. PN 8 3=5
@) Q0[O L m L 18 3= 15
o | [olo|lo 01 23 4567 8 910
ox| [oojlos LA _
oS [o[ofox o A R R 9=l 2
QQ OO OQ 10 11 12 13 14 15 16 17 18 19 20 15: 18 3
Missingnumbers Howmanydo youneedto If X isthewhole andXisa | X minusX isequalto X

6 [ ]=2

2=6

RO

[
[
0 1

|
1
10

©White RoseEducation
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White Rose

Subtraction MATHS

Progressiorof skills Keyrepresentations
Subtractonesfrom any | knowthat X minus...= X | XlessthanXisX Whatdo younotice?
number soX minusX = ... soX lessthan X is X Canyoucontinuethe
(relatedfacts) Na'e pattern?
Ol | 19910 | |[OO10010 1 8 3=5
) O ojl@]ll®)] o)jo)[e)e)|e; 0 1 2 3 45 6 7 8 9 10 -
Makelinksto knownfacts. [[0Q| |[00]|0q] [00]0 0|0 W 18 3=15
oy 10007y 1O/OI00HO 1"t 28 3=HDp X
oqQ Q0o [CO0Ol0Q|l 20 21 22 23 24 25 26 27 28 29 30 Y
Subtractacrossa 10 X canbe partitionedinto X and X Makelinkswith relatedfacts.

N _ O[OJOI0[ORIR O/0/0 O[O][0/0[0/O[O][OIO[0OOINRN
Partitionthe numberbeing OlOlONN 0000000000000
subtractedto bridge , s , .
throughaten. 13 AN I A G R A I RN

3 4 5 6 7 8 9 10 11 12 13 3 4 5 6 7 8 9 10 11 12 13
Tt
23 24 25 26 27 28 29 30 31 32 33
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White Rose

Subtraction MATHS

rogessontskle  [Keyepesenaors |

Subtractmultiples of 10

Makelinksto knownfacts
within ten.

X 2y3é2¢3é2y3
soXtens Xtens= Xtens

I

[}

5 2=3
50 20=30

Whatisthe same?
What is different?

Subtractl0sfrom any
number

Makelinksto knownfacts.

Xtens Xtens= Xtens
X tensand X ones= X

| | | m | | | | |
| | | | | | | | | | | 5
0O 1 2 3 4 5 6 7 8 9 10 ‘
2 2 ?
| | | m | | | | | 50
0 10 20 30 40 50 60 70 80 90 100 20 | ?
TosubtractX | needto | know(i K I iinuX..= X
adzo NI O mMnjlaz2 X YaAydza X
a2 T T T T o T 50 20=30
40 54 20234

31 32|33 (3435|3637 |38(239

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

50

51 | 52 5355 56 | 57 | 58 [ 59

60
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Progressiorof skills

Keyrepresentations

Subtracttwo 2-digit
numbers
(not acrossaten)

Xones Xones= Xones
Xtens Xtens= Xtens

T

i

[} )-8

3o0ones 1 one= 2o0nes

43

21 |

?

4tens 2tens= 2tens
2tensand?2 ones= 22

Subtracttwo 2-digit
numbers
(acrossaten)

Beginto exchangé ten for
10o0nes.

| needto makeanexchangdecausd do not haveenoughonesto subtractX ones.

43 T

(6] T O

?

25 |

i

I

3ones 5ones
(Ineedto exchange 1enfor 10 ones)

T

>

i

F08FF | QO
gaa

13ones 5ones= 8ones
3tens 2tens= l1lten

1tenand8 ones= 18

Missingnumbers

Solvemissingnumber
problems andusethe
inverse to check.

Howmanydo youneedto
subtractto makeX K

EW

If X isa wholeand X isa
part, then X is the other
part.

7 3=[]

+3=7

X canbe partitionedinto X

I YR X

18 =12+ 2
oo0o00e o000
QOO0 OO0
oo000e @0
00
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Progressiorof skills

Keyrepresentations

Subtractls,10s andl00s Theones/tens/hundredsolumnwill decreasdoy X Whatpatternsdo younotice?
from a 3digit number e | B T
- T LR Y
Emphasis on mental o000 00 235 30=
strategiesncludingnumber '. o000 00 235 300=
bonds and related facts. © © 0 118 =111
Promptchildrento notice 444 2= 777 4= 624 20= _
Sl 181 =111

whichdigitchanges. 444 20= 777 40= 654 50= —

444 200= 777 400= 694 90= = 111
Subtracttwo numbers ...ones Xones= X ones

769

(no exchange) ..tens  Xtens= Xtens 147 | 5

Lanaredas A Nnuridareus— A rnurnareads
Mental strategiesand - Hundreds | _Tens
i i - eeQO 007 0000 ol L)
mt_roductlonof formal 1 aew @ oog |00 eees " TeTe
written method. EE o -hila7
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Subtracttwo numbers
acrossalOor 100

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

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

A

L OFly SEOKL Y3 Suam

72
45 E

o

b

Ky -
o | D

1~

|

L3
el

|

Complementdo 100
Focun subtractionfacts.

Encouragehildrento
notice patterns.

100minusX isequalto X

100

38

| subtractX tens,then | subtractX ones.

100 38= 62

100 62= 38

62= 100 38

8 30 38= 100 62
(Y~ ™
[ [ I
62 70 100
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MATHS

Subtract fractions with the
samedenominatorwithin 1
whole

Makelinkswith known
facts.

Whensubtractingfractionswith the samedenominator,l onlysubtractthe numerator.

Xfifths Xfifths = Xfifths
5 5
575

: .
5

|

3
5
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Subtraction MATHS

Yeard A Subtractnumberswith up to 4 digitsusinga formalwritten method.

A Solvesimplemeasureandmoneyproblemsinvolvingfractionsanddecimalgo 2
decimalplaces.

A Subtractractionswith the samedenominator.

Progressiorof skills Keyrepresentations
Subtractls,10s,100sand Theones/tens/hundreds/thousands Whatpatternsdo younotice?
1,000sfrom a 4-digit columnwill decreasdoy X 4356 3=
number Thousonds | Hundreds |  Tens Ones 4356 30=
ee 00 00| 00 4,356 300=

Emphasis omental ) (100 Y100 (1] 1] 4,356 3,000=
strateaiesncludinanumber o 4,433 = 4,430
bonds and related facts. 6,940 200= _
Promptchildrento notice 3,425 2= 3,425 200= 6,940 300= e = e
which digit changes. 3,425 20= 3,425 2,000= 6.940 400= 4,433 = 4,403
Subtractup to two 4-digit | needto & dzo U Ndesitén¥/hundredsl do/do not needto makeanexchange.
numbers

L Oly SEOKIy3§ e e R
Formalwritten methodwith YT :
up to 3 exchanges. ThH T O
Encourage children to 3 2796
estimate and use inverse - 214 8
operationsto checkanswers 1 05 8
to calculations.
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MATHS

Progressiorof skills

Keyrepresentations

Subtractdecimalnumbers
in the context of money

Emphasitiereison
partitioninganduseof
numberlinesratherthan
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 |
£1.74£1.80 £2 £5

Subtract fractions and
mixednumberswith the
same denominator

Includesubtractingfractions
from wholes.

Whensubtractingfractionswith the samedenominator,

| only subtractthe numerator.
Xtenths Xtenths= Xtenths

CEETTT 16 5
EDDDP [ [[]10 10
LILTTTTIXIXX 16 9
DDPIXIXIX] [ || ] 10 10
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Subtraction MATHS

Progressiorof skills Keyrepresentations
Subtractwhole numbers | canexchangel X for 10X
with more than 4 digits Tthl th | H | T
=1 -1~ STE] - 1 - | —
Encourage children to ; i"-“C} oo 2711%513 4 5| |4] |8
estimate and use inverse '\Q - [3]2]7]a] aHENE
operationsto checkanswers % RS 2/018158
to calculations. 7
218260

Subtractusingmental = = " . TosubtractX EcansubtractX thenaddX
strategies oo0 000 000 000

® o909 000|990 6.558
Subtractls,10s,100setc s % 2 100
from anynumber.

48,650 300= /’R
Usenumberbondsand 48650 30 000= an |
relatedfacts. 48650 30= 6,4586,459 6,558
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Subtractdecimalswith up
to 2 decimal places

Tenths Hundredths

OO Qoa 0.01 3.12 | 2
D10 DDD

/A @@ S . 2 4 = 4
a different number of @ - (31112
decimal places and from nc @ 1
exchange to exchange.
035+ [ |=1 | I | I

O ()
1,000 when finding a
missing part or subtracting
from 1 10 100 U 4= o L U.4= U.b
' 100 44=56 1 0.44= 0.56

24.4

Progress from the same
numberof decimal places tq

[ [ ~N
- - -

N —a \‘
w ~N | N

Complementdo 1

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

Keyrepresentations

Subtract fractions with
denominatorsthat area
multiple of one another

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

Thedenominatorhasbeenmultiplied by X, sothe numeratorneedsto be multipliedo € X

for the fractionsto beequivalent.

- u::ll_l-

—— WOk

:

1 O]
- o |un

- o~

—— oo

[T7] e S Y]

LT[, s ] [

[V [PV == ] (Y =)

WIN
TN}
Il
(o][e)}
(o1} N
Il
TN
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Progressiorof skills

Keyrepresentations

Subtractintegersup to 10
million

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

314 % |12

119]9/0 4,604

2,354 | 750

Subtractdecimalswith up
to 3 decimal places

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

| do/do not needto makeanexchangdecause..

Thth

(oo Y]

o0

®
6 15713 e 1
1.-3/4 0 4
5.3/9 0 7
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Subtraction MATHS

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

Childrenlearnthe orderof

priority for operations in a 0009
calculation. Calculationa ...:
brackets should be done 00
first. Multiplication and 0SsS8 o008 008w
division should be ."' ...' ..”
performedbeforeaddition 8 2x3=2 ...' 8 2=4
and subtraction.

(8 2)x3=18

Negativenumbers X' minusX isequalto X W
1 4= 5| —H—t+—1TT+*+++++-
Childrensubtractfrom W o 5 4 3 2 10 1 2 3 4 5

.. . | | | |
positive and negative L D S U N R Thedifferencebetweenc5and 1is4
numbersandcalculate

intervalsacros) 5 5

L Lol S 0 S

[ [ [ [
5 4 3 2 10 1 2 3 4 5 Thedifferencebetween5and 5is10
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Subtractfractions Thedenominatorhasbeen | Thelowestcommon Xis madeup of X wholes
Y dzf G A LJ, 40$he 0 | multipleof X andX is X I yR X

Convert fractions to the numerator needs to be

same denominator before | multipliedo é X @

subtracting. Progress from

fractions where one e ‘ @

denominatorisa multiple of e

the other, to any fractions . e EEEEEEER

and then subtracting from g ‘ 6 BeemE— o

mixed number. b b T X |
2_1_6_1_5 7_1_14_9_ 5 23 1143
3 97939 979 9 2718 18 18 4 8 8
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Progressiorof skills- Multiplication MATHS

Yeargroup Skill

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

T

Doubleto 10

o

Make equalgroups

Countin 2s,5sand 10s
Add equalgroups

Make arrays

o o Do P>

Make doubles
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Progressiorof skills- Multiplication MATHS

Yeargroup Skill

Linkrepeatedaddition and multiplication
Usearrays

Double

The?2 timestable

The 10 timestable

The5 times-table

Missingnumbers

The3 timestable

The4 timestable

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 Do To o Do Do Do|De Do Do I» Do o Do

Correspondenceproblems
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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  Po To o To o To T o Ix

Correspondenceproblems
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Progressiorof skills- Multiplication MATHS
Years A Multiples and factors

Squareand cubenumbers

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

Mental strategies

Multiply fractionsby a whole number

Multiply mixednumbersby a whole number

o T To T o T T I»

Findthe whole
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Progressiorof skills- Multiplication MATHS
Yearo 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

Do Io o o Do Do I»

Calculationsnvolvingratio
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Progressiorof skills

Keyrepresentations

Doubleto 10

Prompt children to notice
that double meandwice as
many and to notice that
there aretwo equalgroups.

DoubleX is X

By U
NN |

Makeequalgroups

Provide opportunities to
make equal groups when
tidying up or during snack
time. Encouragehildrento
check that each group has
the same amount.

Thereare X groupsof X
Therel NB X FfG23S3iKSN®
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Progressiorof skills

Keyrepresentations

Countin 2s, 55and 10s

Begin by counting objects

that naturallycomein 2s,5s

and 10s, for example pairs
of socks or fingers.

Therel NJequAlgroupsof X
¢KSNE | NB X

LERUUl

f

Continueto colourin...s
What do you notice?

Completehe number
track/number line by
O2dzy GAY3 AY

1|12|3|4|5|6|7(&8]9 |10

M(12|13[14[15|16(17 | 18|19 |20 D || ] ] A

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

3132|133 |34(35| 36|27 |38 (3940 L L L L |
L L T 1 T 1 \

A1 | 42|43 |44 (45|46 |47 | 4849 (50 0 10 20 30 40

Addequalgroups
(repeatedaddition)

write arepeatedadditionto
represent equal groups anc
to draw pictures or use
objects to represent a
repeated addition.

Children should be able to

Thereare X groups ofX
Thereare X altogether.

*

@@ 5+ 5+ 5+ 5= 20

‘@ 10+ 10+ 10= 30

Whatisthe sameWVhatisdifferent?
2+ 2+ 2=
5+ 5+ 5=
10+ 10+ 10=

Use object®r adrawingto represent the
equal groupsnd find howmanyin total.
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Make arrays Thereare X rowsof X Thereare X altogether.
Thereare X columnsof X Thereare X altogether.
Children use their

knowledge of adding equal ® ©® ® © >ED 3EB 3T > >

groupst bjectsi L

columns andiows. L 0 000 >EeE®
© O O 0O XXxXpXeXOXD ¢

Make doubles DoubleX is X
X+ X=X
Children understand that
doubles are two equal
groups.Childrenmaybegin Mmoo
to explore doubles beyond é:{% * @i%ﬂ;
Y

E.
]

—_—
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Progressiorof skills

Keyrepresentations

Linkrepeatedaddition and
multiplication

Encouragehildrento make
the link between repeated
additionandmultiplication.

Thereare X equalgroupswith X in eachgroup.

3+3=6

3 | 2x3=6

20

5+5+5+5=20

Thereare X altogether.

5| 5| 5] s

4x 5=20

Usearrays

Encouragehildrento see

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

38 8 3 O 3lotsofs=15

| cansee8 x XandX x X

that multiplication is 3x5=15
: 5+ 5+ 5=15 _
commutative. (j é a a a ot of 32 15 5x 3=15
38339 _ Prests
3+3+3+3+3=15

Double DoubleX is X DoubleX is X sodoubleX isX
Eeee ) @EEE BEEE Double4is8

Encouragehildrento make

links Witr?related facts m Double4= 4+ 4 — Double40is 80

' - m ! Double4is8
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The2times-table Xlotsof 2= Xtimes2isequalto X

. L Xx2= %&%& 1/2(3|4|5|6|7|8|9]|10
Encouragelailycountingin 152l 22l = l2e o T2a 1o [0
multiplesboth forwardsand oo u u o1 1 22| 23 | 24| 25 | 26| 27 | 28| 29 | 30
back. Notice that all | N ]
multiples of 2 are even CY ) Ix2=2 2=1x2

numbers. 'Y ..-- 2x2=4 4=2x2

3x2=6 6=3x2

? L r e
F—trr—1Tr 1T 17 1T 1T 1T 1T 1T 1T 71T 1
@@@@ 2 |2]2]2 0 2 4 6 8 10 12 14 16 18 20 22 24

ThelOtimes-table Xlotsof 10= XtimeslOisequalto X
Xx 10= %@%@ 112 3|4|s5|6|7|8|09) 10

Encourage daily counting ir %@ %@ 11|12 13|14 15|16 |17 | 18 | 19 | 20
multiplesboth forwardsand 21|22 23 |24 |25 26 | 27|28 | 29 |20
back. Notice the pattern in %% %@ 31|32 |33 |38 35|36 |37 38|39 40

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

10|10 (10 | 10 | 10 | 10
EIEIECIE B To= 56 She o
O)l®)]

Q0 100 OO OO OO X = = 3
OO0 [0O] [0O] |00 |00 |00 3x10=30 30=3x10
Qo 100 OO OO |00 100 L e
Qo] 10O OO QO] OO 10O O L O O I
QO 100 [CO OO QO 10O O 10 20 30 40 50 60 70 80 90 100 110120
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The5times-table Xlotsof 5= X times5isequalto X

. o Xx 5= % % % {? % 1(2|3|a|5|6|7 |8 9|10
Encourage daily counting i 111213 |14 [15|16 | 17 [18 | 19 | 20
multiplesboth forwardsand 21| 22|23 |24 | 25|26 27|28 2930
back. Notice the pattern in m m m m m 31|32 /333435363738 39|40

the numbers. 1x5=5 5=1x5

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

? | | | | | | | | | | | | |
[ [ [ [ [ [ [ [ [ [ [ [ |
s | s [ s]s5]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, how many pairs’%% x 2=18

18= 2 x

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

0 2 4 6 8 10 12 14 16 18 20
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noticelinksbetweenthe 2
and4times-tables.

B |

3x4=12 12=3x 4
I R I B B

Progressiorof skills Keyrepresentations
The3times-table X groups of3= 'Y Y Xtimes3isequalto X

Xx 3= ... 1|23 |4|5|6|7|8|9]10
Encouragelailycountingin | 3, X times=
multiplesboth forwardsand | 3x X = iiii b i el Bl il Bl e
back. . . . 21 22|23 24|25 26|27 282930

4x 3=12 12=4x%x3
BB 3333 M+t +++++—++-
0 3 6 9 12 15 18 21 24 27 30 33 36

The4times-table X groupsof 4= Xtimes4isequalto X

Xx 4= 1/2|3|a|s|6|7]|8]09 10
Encouragelailycountingin | 4,X times= o000 12 012 13 | 12 |15 28| 17 | 18 | 19 |20
multiplesboth forwardsand | 4 x X = o000 21 | 22 | 23 128 25 | 26 | 27 38N 25 | 20
back.Encouragehildrento E E E X X X |

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

16 20 24 28 32 36 40 44 48
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The8times-table

Encourage daily counting i
multiplesboth forwardsand

X lotsof 8= X times8isequalto X

X 8=
8, X times=
8x X =

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

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

back. Encourage children t 8 3 8 2122123 2812526272829 |30
notice links between the 2
) ’ 3x8=24 24=3x8
4 and 8 timedables. 0000O0OGFOO
00000000 | T+ F+F+F+"F+"T
00000000 0 8 16 24 32 40 48 56 64 72 80 88 96
Relatedfacts XxX 2ySa Aa Sldat G2 X 2ySa

soX x Xtens is equalo X tens.

0000 O0OO0O

AL I 3838 8888

0000 OOO0O

3x4=12
3x 40= 120

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

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

X tens multipliedby X is equalto X tens.
X 2 y Buitiplied by X isequalto X ones.

[annnsnnnnn] 30x 2= 60 @ 00 O
CIITTITITT al 2x 2=4 OO o
T 00 o
| 32x 2=64 @ @ 00 o

©White RoseEducation

S



White Rose

Multiplication MATHS

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

exchange
Children apply their % (=] ol =] o]
understanding of e B @ e
partitioning to represent T || eee A0 £= 80 0000 00000
. . R e R 4x 4= 16
andsolvecalculations using T | Weee 0000 00000
the expanded method.
> OO | g | 24% 4= 96 @ @ 0000 (00000
Scaling Therel NJStimEs@smanyX asX Xis X timesthe sizeof X
Xis X timesthe length/heightof X
Children focus on
multiplicationasscaling = 4cm
6 X® GAYSa —— 16 CM 1
opposed to repeated .. .
addition. AN AA AA 2121 2
Thereare 3times agnanytrianglesas Y
circles. MissSmith igwice the heightof Jo.< &8 v
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Correspondence problems | For everyX , thereare X possible..
(Howmanyways?) Thereare X x X possibilitiesaltogether.

hats scarves

Encourage children to work _@
systematicallyo find all the blue ] _
_ﬂ Foreveryhat, there aretwo possible

different possible
combinations. ‘ ‘ a orange ‘ scarves.

e
ﬁ ﬁ : | Thereare 6 possibilitiesaltogether.
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Multiplication MATHS

Yeard A Recalmultiplicationfactsfor multiplicationtablesupto 12 x 12

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

A Recognisandusefactor pairsandcommutativityin mental calculations.

A Multiply two-digit andthree-digit numbersby aone-digit numberusingformal written
layout.

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

Progressiorof skills Keyrepresentations

Timestable factsto X groupsof X =

12x 12 XtimesX isequalto X
Xx X=

Encourage daily counting iy ®®®
multiplesboth forwardsand
back. Encourage children t
noticelinksbetweenrelated
times-tables.

Multiply by 1and0 Anynumbermultipliedby 1 is equako X Xx X=X

AnynumbermultipliedbyOis equako X 1x1=1 1x0=0
2x1=2 2x0=0
3x1=3 3x0=0
4x1=4 4x0=0
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