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Aims of the policy

At Vallis First School, the aim of our calculation policy is to ensuretdlifiren receive a consistent approach.
Calculation procedures are taught according to this document so they can be seamlessly built upon year af
year, as the child moves through school.

The policy has been taken and adapted from White Rose Maths ®clvbroh we use to plan our sequences
of learning.

The use of concrete resources and visuals underpins this calculation policy.
The policy goes through all four operations: Addition, Subtraction, Multiplication and Division. Eack

operation is broken dowinto skills for the year group and shows recommended models and visuals to
support the teaching of the corresponding concepts alongside.

Concrete, Pictorial and Abstract Methods of support

Concrete representation & a pupil is first introduced to amea or skill by acting it out with real objects.
This i somé ¢chh@ampenent using real objects and i s

Pictorial representation & a pupil has sufficiently understoddh e c¢chands oné exper
can now relatehem to representati@ such as a diagram or picture of thgroblem.

Abstract representation & a pupil is now capable of representing problems by using mathematical notation,
for example 12 x 2 = 24.

It is important that conceptual undeestding supported bythe use of representation, is secure for all
procedures. Reinforcement is achieved by going back and forth bethessnrepresentations.

Method of support How it benefits our children
Part-Whole Model This partwhole model supports children in thainderstanding of
aggregation and partitioning. Due to ihape, it can be referred to g
(7 N a cherry partwhole model.
}} J }7/\ When the parts are complete and the whole is emgmtyildren use
\f 9 (%) (a)(3) aggregation to add the partsogether to find
— = o the total.
;:::: ;:ii: When the whole is complete and at least one of the parterigpty,
children use partitioning (a form of subtraction)fiod the missing part
15) (26)
/1\ . %vé) Partwhole models can be used to partition a numb@o two or more
3)(5)(7 @ 6 ) parts, or to hdp children to partition anumber into tens and ones ¢
3 other place value columns.
(7N In KS2, children can apply their understanding of fregt-whole model
b*/\( i to add and subtract fractions, decimals
N and percentages.
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Bar Model (single)
e IR, ©OOO000
7

7

The single bar model is another type of a pattole model that carn
support children in representing calculations to help them unpick
structure.

Cubes and counters can be used in a line as a concrete represen
of the bar model. Discrete bar mel$ are a good starting point with
smaller numbers. Each box represents one whole.

The combination bar model can support children to calculate
counting on from the larger number. It is a good stepping stone tows
the continuous bar model.

Continuais bar models are useful for a range of values. Each recta
represents a number. The question mark indicates the value to be f

In KS2, children can use bar models to represent larger num
decimals and fractions.

Discretellll]l”||!|‘|H|
a3 23
7
? 7
Continuous [ 4 [ 3 || ? j 3 ]
477 95
[ 283 J19a ]| [ 39 [14]
Bar Model (multiple)
Discrete

E.%\:-:ID:D:]}IO 7+3=10

NN,

4

Continuous

| 7 | \ 2394

s+ o - [oe
7-3=4 2,394 — 1,014 = 1,380

The muliple bar model is a good way to compacggiantities whilst still
unpicking the structure.

Two or more bars can be drawn, with a bracket labellihg whole
positioned on the right hand side of the bars.

Smaller numbers can be represented with a disdoatemodel whilst
continuous bar models are more effectigelarger numbers.

Multiple bar models can also be used to represent diféerence in
subtraction. An arrow can be used to modieé difference.

When working with smaller numbers, children azse cubes and 4
discrete model to find the difference. Thigpports children to see ho
counting on can help when

finding the difference.

Number Shapes

6+t4 743 8+2 9+1

Number shapes can be useful to support children to subitise numb
well as explore aggregationagitioning and number bonds.

When adding numbers, children can see how the parts come tog
making a whole. As children use number shapes more often, they
start to subitise the total due to their familiarity with the shape of eg
number.

Whensubtracting numbers, children can start with the whole and t
place one of the parts on top of the whole to see what part is miss|
Again, children will start to be able to subitise the part that is misg
due to their familiarity with the shapes.

Children can also work systematically to find number bonds. As 1
increase one number by 1, they can see that the other number decr
by 1 to find all the possible number bonds for a number.

Cubes can be useful to support children with the addition
subtraction of onaligit numbers.
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When adding numbers, children can see how the parts come togett
make a whole. Children could use two different colours of cube
represent the numbebefore putting them together to create the who

When subtracting numbers, children can start with the whole and 1
remove the number of cubes that they are subtracting in order to
the answer. This model of subtraction is reduction, or take away.

Cubes can also be useful to look at subtraction as difference. Here,
numbers are made and then lined up to find the difference betweel
numbers.

Cubes are useful when working with smaller numbers but are
efficient with larger numbers dkey are difficult to subitise and childre
may miscount them.

Ten Frames within 10

4+3=7 4isapart.

..‘.O 3+4=7 ;xsapa;: -
7-3=4 is the whole.
OO 7-4=3
First Then Now
o/o/e/e | [oeee 00000
Olo
000
4+3=7
First Then Now
DDDDD DDDDI DDDDI
00
000
7-3=4

When adding and subtracting within 10, the ten frame can supqg
children to understand the different structures of addition &
subtraction.

Using the language of parts and wholes represented by 4 + 3 =7 |
Then Now 7 BB 3 = 4 objects on
aggregation and partitioning.

Aggregation is a form of addition where parts are combined togethe
make a whole. Pditioning is a form of subtraction where the whole
splitinto parts. Using these structures, the ten frame can enable chi
to find all the number bonds for a number.

Children can also use ten frames to look at augmentation (increas
number) ad takeaway (decreasing a humber). This can be introdu
through a first, then, now structure which shows the change in
number in the ¢thené stage. Th
children understand the change e.g. First, there wemaris. Then, 3
cars left. Now, there are 4 cars.

Ten Frames within 20

o e

00
0| 0@
@ICO
0| [Cl@!
Ol [0le)

When adding two single digits, children can make each numbe
separate ten frames before moving part of one number to make 1
one of the ten frames. This supports children to keg they have
partitioned one of the numbers to make 10, and makes links to effe
mental methods of addition.

When subtracting a ondigit number from a twedigit number, firstly
make the larger number on 2 ten frames. Remove the smaller nur
thinking carefully about how you have partitioned the number to m
10, this supports mental methods of subtraction.

When adding three singl#igit numbers, children can make each num
on 3 separate 10 frames before considering which order to add
numters in. They may be able to find a number bond to 10 which ma|
the calculation easier.

Once again, the ten frames support the link to effective mental met
of addition as well as the importance of commutativity.
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Bead Strings

Different sizes of bead strings can support children at different stag
addition and subtraction.

Bead strings to 10 are very effective at helping children to investig
number bonds up to 10. They can help children to systematically
all the number bonds to 10 by moving one bead at a time to see

different numbers they have partitioned the 10 beads into e.g. 2 +

10, move one bead, 3 + 7 = 10.

Bead strings to 20 work in a similar way but they also group the be
in fives. Children can apply their knowledge of number bonds to 10
see the links to number bonds to 20.

Bead strings to 100 are grouped in tens and can support childre
numberbonds to 100 as well as helping when adding by making t
Bead strings can show a link to adding to the next 10 on number li
which supports a mental method of addition.

Number Tracks

5+3=8
[t[2]3[4][@[6][7]@]9]10]
10-4=6
[1]2]3]4]s5]@®)]7]s8 9E$
8+7=15
YYYYYY)N
‘1|2]3‘4 5I6]7‘]‘3||O H|12‘|3|14]®16]17|15‘19‘20]

Number tracks are useful to support children in their understandfn
augmentation and reduction.

When adding, children count on to find the total of the numbers. O
number track, children can place a counter on the starting number
then count on to find the total.

When subtracting, children count back to firfaeir answer. They star
at the minuend and then take away the subtrahend to find the differe
between the numbers.

Number tracks can work well alongside ten frames and bead st
which can also model counting on or counting back. Playing bq
gamescan help children to become familiar with the idea of count
on using a number track before they move on to number lines.

Number Lines labelled
5+3=8

(847=15

o }2\25\

O R B S g g A
(13-6=38

\ AN —2 -4

W)

Q0 1 2 3 &% 5 6 7 8 9% 0T RDEIHNBEWFREN

Labelled number lines support children in their understanding of add
and subtraction as augmentati@nd reduction.

Children can start by counting on or back in ones, up or down
number line. This skill links directly to the use of the number tr
Progressing further, children can add numbers by jumping to the ne
10 and then jumping to the tal.

This links to the making 10 method which can also be supported by
frames. The smaller number is partitioned to support children to
a number bond to 10 and to then add on the remaining part.

Children can subtract numbers by firstly jumpittgthe nearest 10.
Again, this can be supported by ten frames so children can see how
partition the smaller number into the two separate jumps.

Blank N umber Lines

Blank number lines provide children with a structure to add and subt
numbers in smaller parts.

35+37=72
W Developing from labelled number lines, children can add by jumpir
35 40 0 72 the nearest 10 and then adding the rest of the number either as a w
or by addingthe tens and ones separately.
35+37=72
+5 +32 Children may also count back on a number line to subtract, agair
C N N\ jumping to the nearest 10 and then subtracting the rest of the num
35 40 72 Blank number lines can also be used effectively to help children sul
723537 by findingthe difference between numbers.
k- =30 +2 This can be done by starting with the smaller number and then cour
on to the larger number. They then add up the parts they have cout
35 40 [ on to find the difference between the numbers.
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Base Ten a Addition

Tens

|

Ones
al:

| le o) 61
= |
e 265
T
B e

Using Basel 0 or Dienes is an effe
understanding of column addition. It is important that children write
their calculations alongside using or drawing Base 10 so they can
the clear links between the written method and the model.

Children should first add without an exchange before moving of
addition with exchangeThe representation becomes less efficient
larger numbers due to the size of Base 10. In this case, place
counters may be the better model to use.

Whenadding, always start with the smallest place value column. H
are some questions to support children. How many ones are {
altogether? Can we make an exchange? (Yes or No) How many ¢
exchange? (10 ones for 1 ten, show exchanged 10 in tens cohy
writing 1 in column) How many ones do we have left? (Write in o
column) Repeat for each column.

Base Ten a Subtraction

Tens

Ones

I l |“'*\3 o xpy

XYY

51
65
—28
37

Hundreds

Tens Ones

Ll

"I yrr

Hit

34135
~273
162

Using Base 10 or Dienes is a

understanding of column subtraction. It is important that children w|
out their calculations alongside using or drawing Base 10 so they
see the clear links between the written metfzodl the model.

Children should first subtract without an exchange before moving g
subtraction with exchange. When building the model, children sh
just make the minuend using Base 10, they then subtract
subtrahend. Highlight this difference tudition to avoid errors by
making both numbers.

Children start with the smallest place value column. When there arg
enough ones/tens/hundreds to subtract in a column, children neg
move to the column to the left and exchange e.g. exchange 1oteh0

ones. They can then subtract efficiently. This model is efficient wit
to 4-digit numbers. Place value counters are more efficient with Ig
numbers and decimals.

Place Value Counters -Addition

Using place value counters is an effective way tsuppor t
understanding of column addition. It is important that children write

liindiecs Joss Ones 384 their calculations alongside using or drawing counters so they car
©00 r l OOO‘ﬁ 237 the clear links between the written method and the model. 1 1 Chilg
b ) should first add wthout an exchange before moving on to addition w|
OO/LJ , 080 621 exchange.
] _ 4 1 l
o< " Different place value counters can be used to represent larger nur
or decimals. | f you donét have
on a place value grid to enable children 3.65 241 6.06 1 to
Ones @  Tenths Hundredths experience the exchange between columns. When adding m
000 @>/( 000 3.65 children can also use coins to support their understanding.
(@) O + 241 important that children consider how the coins link to the writt
Q0 |- ’m)(«% © 6.06 calculation especially when adding decimal antsun
o 1
O-
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Place Value Counters & Subtraction

i

Hundreds Tens Ones * 4
00009 00000 00 6/52
; vasses | T
_ 445
Thousands | Hundreds Tens Ones
0220000 770029 | 341357
DD
Loooa'/ — 2735
1622

Using place value counters is
understanding of column subtraction. It is important that children w
out their calculations alongside using or drawing counters so they
see the clear links between the written hed and the model.

Children should first subtract without an exchange before moving @
subtraction with exchange. | f
normal counters on a place value grid to enable children to experi
the exchange betweewlamns.

When building the model, children should just make the minuend
counters, they then subtract the subtrahend. Children start with
smallest place value column. When there are not endg
ones/tens/hundreds to subtract in a column, childneed to move to
the column to the left and exchange e.g. exchange 1 ten for 10 o
They can then subtract efficiently.
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Addition

Progression of skills

Key representations

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

@@@ 32

Link to stories, songs and
rhymes.

1 more 1 more than ..
Continue to link to stories,
songs and rhymes.

-lll 1]2[3]4]s5]6[7]&]9]10
Notice the composition of How many...? How many ways can you make...?
numbers within 10 How many...?

ﬂ@

How many altogether?

-~ o

wy 1 B

Combine 2 groups There are .... ..and ... make.....
There are ....
2 groups are combined to There are .... altogether.
find the total.
<> el 00000 e
Add more First... Then.... Now.... | have ....
ladd .... more.
A quantity is increased. % Now | have.... o x
..
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Progression of skills Key representations

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

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

A quantity is increased.

0000 | o

-

e —

[12]3@s]67]8|9]10]

2 quantities are comhbined . Q 44+ 2=6
to find the total. ..@ @ ) 2+4=6
@ ()

&G

E ol e

Add more First... Then... Now... Istart at ... ... plus ... isequal to
(augmentation) ﬁ , ljumpon .. ..isequalto.. + ..

ﬁ llandon ...

4+2=6
2+4=6

6=4+2
6=2+4

Bonds within 10

Include bonds for each
number within 10

Encourage children to
notice patterns.

...is made of ... and ...

... and ... make ...

0ne
O%O

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

.. plus ...isequal to ...

Related facts within 20

Make links to known facts.

| know that ... and ... = ...
s0..and .. = ..

Ol | OO]O]
o | [00|0]
o | OO
oe| [00|0e
o O00e

... morethan ... is ...
s0 ... more than ... is ...

|
5'16”? B ; 10
/"\vf'\
1 1

T
10 11 12 13 14 15 16 17 183 13 20

6+0=6
5+1=6
44+ 2=6
3+3=6
24+4=6
1+5=6
0+6=6
What patterns do you
notice?
5+2=7
15+2=17
7=5+2
17=15+4+2

Missing numbers

Make links to known facts.

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

‘hﬁ ?i%% 2+[ ]=6
6 6=2
T (&) +U
l:).(). | | | l l l
“."' 01 @3 4 56@7 8 9 10

If ...is the whole and ... is a

part, the other part must
be...

... plus ... isequal to ...

White Rose
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Progression of skills Key representations
Add ones to any number I know that ...and ... = ... .. morethan ... is ... What do you notice?
(related facts) s0..and .. =.. 50 ... more than ... is ... Can you continue the

Make links to known facts.

41 #1

|
| | LI |
4 5 6 7 8

£1 &1

|
I | 1 1 | I
24 25 26 27 28

pattern?

5+2=7
15+2=17
25+2=127..

Add three 1-digit numbers

Prompt children to
understand that addition
can be done in any order

..and ... are a bond to 10
104 ..= . .
cClQlod]
e ]

V00

What do you notice?
Which addition is the
easiest to calculate?

3 | 3

and to make links to known () g ! ; TeC

acts. [E—— 000 or1+8-
Add across a 10 ... can be partitioned into ... and ... ladd...togetto ... thenladd .. 8+5=13
28+ 5=33

Partition the number being | 575 o_oo_o‘o_o‘ ] PleEEE ErEEE EEEEE 000

added to make a full ten. Dobee oooloololoooojoooee| | |
8 + ; L ,/‘"',;W"T"'T\ 22+ ( 5 TN
; -It ,l. é I? al 9| lln 1|1 1‘3 1‘3 3I 4 ; é- ':" G! 9I l]lJ n 1r2 1I3
2)(3) )
23 24 35 36 27 38 19 30 31 32 33

Add multiples of 10

Make links to known facts

... ONes + ... ones = ... ones
s0 ...tens + ... tens = ... tens

What is the same?
What is different?

6 08

within ten. enut+an AP A
o 1 2 3 4 5 & 7 8

ISl - [ |

! 0+20=801 N, L

0 10 20 30 40 50 &0 70 B0 90 100 [ o [ = ]

Add 10s to any number ..tens + ... tens = ... tens Toadd ... Ineedtoadd 10 | I knowthat ..and ... = ...
..tens and ... ones = ... ... times. s0..and .. = ..

Make links to known facts. AEEERRRRRE
u:njn__n- 1$:|n wj:a ij

".u.ﬂ.“ ﬁ_ll‘- T n 2'!_)0 30+20=50

+ ;l_!r_la_@n_;n M w|m 4 34+20=54
Ba a1 |az | a4 a5 | a6 | a7 an | |50
.. S1| 52|53 54|55 5 |57 58|59 &0
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Add 2-digit numbers ..0nes + ... ones = ... ones 3 ones + 1 one = 4 ones

(not across a ten) ..tens + ... tens = ... tens 4 tens + 2 tens = 6 tens
. . . 6 tens + 4 ones = 64

Lining up ones and tens in

columns will support with ;

later written methods. T | o e e " =

Add 2-digit numbers There are .... ones, so | do/do not need to make an exchange.

(across a ten) .

..ones = ..tenand ... ones

Begin to exchange 10 ones
for 1ten.

a5

2
[ a7

5 ones + 7 ones = 12 ones
12 ones = 1 ten and 2 ones

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

seeee 5+|:]_10
JLJLJLJ
oo

4 tens

8 tens
If...isa wholeand...isa
part, then ... is the other
part.

[]+3=7
7-3=[]

+ 3 tens + 1 ten = 8 tens
and 2 ones = 82
... can be partitioned into ...
and ..
10+8=12+[ |
90000 00000
o000 0
LX)

Progression of skills Key representations
Add 1s, 10s or 100sto a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number =
00|00 2354 3=

Emphasis on mental 00|00 235+30=
strategies including number 0000 235+ 300 =
bonds and related facts. © o 111 + =118
Prompt children to notice 444 + 5= 777+ 2= 604+20= ... |-1m
which digit changes. 444 +50= 777+ 20= 604 +50=

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

... hundreds + ... hundreds = ... hundreds
Mental strategies and SSINNSUTY  Tens
introduction of formal ... EEEE w ©00 0000 2000 : : :
written method. .... EE - @ @ 0000 000 00 + 4 3|2
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Add two numbers across a
100r 100

Formal written method
involving up to 2 exchanges
including 3-digit plus 2-digit
numbers.

...ones = .. ten and ... ones.
...tens = ... hundred and ... tens.

- -
-

There are ... ones, so | do/do not need to make an exchange.
There are ... tens, so | do/do not need to make an exchange.

e =
L]

i

& X
»o -
= L=}

- i X
& > -

w
(™
-

o0
|00
0
hO|
°
| e

Complements to 100

Pairs of numbers which
total 100

... plus ... is equal to 100

| add ... to get to the next 10, then ... to get to

100
+2 +60
38 40 100

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

Add fractions with the

same denominator within 1
whole

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

... fifths + ... fifths = _.. fifths

I I
Make links with known 2 1
5 5
facts. [ I I /
*—{.—4
BT T 7 1 :+2 S R T D
Calculate the duration of From ... to ... o'clock is ... minutes.
events From ... o’clock to ... is ... minutes.
The total time taken is ... minutes.
Find durations of time _ _
between a given start and +35mins  + 18 mins
end point. Children will
need to calculate [ 4:25 “ 4:55 I . ! |
complements to 60 start finish 2:25 300 318
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Year 4

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

decimal places.

¢ Add fractions with the same denominator.
Progression of skills Key representations
Add 1s, 10s and 100s to a The ones/tens/hundreds/thousands What patterns do you notice?
4-digit number column will increase by ... 2,350 +3 =

2,350 + 30 =
Emphasis on mental Thousends | Hundreds |  Tens 2,350 + 300 =
st;‘cra’E:Ie_*giesdinu:II:;:Iir;%F m;smber (oY) 88 00 gg 2,350 + 3,000 =
onds and related facts. o

Prompt children to notice ) 6,040 + 200 = 2,211 + =2,251
which digit changes. 6,040 + 500 = 2,211 + = 2,215

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

3425+30= 3425+ 3,000 = 2211+| |=251
Add up to two 4-digit There are ... ones/tens/hundreds so |
numbers do/do not need to make an exchange. ™ | H !

/ xenang ©0(00/00
) ) ee |00 00|

Formal written method with | | can exchange 10 ... for 1 ... QOO0 ThH T O
up to 3 exchanges. O : ';‘ : 17 ;
Encourage children to e gg o gg ARG
estimate and use inverse © o
operations to check answers

to calculations.

Progression of skills

Add decimal numbers in
the context of money

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

Key representations
... pence + ... pence = ... pence
... pounds + ... pounds = ... pounds
T
2=

45p + 25p =70p
£24+£3=£5
£5+ 70p = £5.70

£3.25 can be partitioned into £3 + 20p + 5p

+£3 +20p +5p

| I I 1
£2.45 £5.45 £5.65 £5.70

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

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

... fifths + ... fifths = ... fifths

3 4 _ 7 _ 42
ttg=g=1g

o
[ T T 1

EE T [
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Subtraction

Progression of skills

Key representations

Conceptually subitise to 5

Notice the parts that make
up the whole.

What do you see?
How do you see it?

GDE)

1 less

Continue to link to stories,
songs and rhymes.

1 lessthan ... is ..

10

1{2(3(4|/5|/6|78|9

Notice the composition of
numbers within 10

Link to stories, songs and
rhymes.

&0 i

How many...?
How many...?
How many altogether?

-

How many ways can you make...?

we | BES

Partition There are ... altogether. em ...and ... make ...
I can see ... here and ... there.

Using objects, explore o p—
different ways to partition a #
number into 2 or more
arts. — -
" ' ¢ | [CC0oC0 ﬁ g

v e|leeeed
Take away First... Then... Now... I have ... ®

| take ... away /.
A quantity is reduced. Q Now | have ... o
1“* & ..
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Progression of skills

Key representations

Find a part There are ... in total. ... is the whole. ... subtract ... is equal to ...
..are .. ... is a part. ..isequalto..— ..
Link to number bonds and How many are not ...7 ... Is a part.
known facts. Eg. 2+ 4=6 6—2=4
50 if 6 is the whole and 4 is 6 6—4=2
a part, the other part must 6
be 2 ..A 8 4=6-—2
0‘. ;Eo,oo_o N J o —e—u
Take away First... Then... Now... Istartat... ... minus ... isequal to ...
- _ - I jump back... ..isequalto.. — ..
A quantity is decreased. % ﬁﬁ Iland on ...
. _ 6—2=4
.‘):O:OP\Q) |1|2|3|4|51|:\6-}|7|a|9|10| 6—a4=2
> Y
] | 4=6-2
‘ 2=6-4

Bonds within 10
Focus on subtraction facts.

Encourage children to
notice patterns.

..ismadeof..and ...

... and ... make ...

0@
ooo O

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

... minus ... isequal to ...

Related facts within 20

Make links to known facts.

| know that ... minus ... = ...
50 ... MiNUS ... = ...

... less than ... s ...
50 ... less than ... is ...

1

| 1 | 1 If/ YY.\l 1 |

1
I T T T T T I T T 1
0o 1 2 3 4 7 8 49 10
|
|

2 a/a 0

UL
10 11 12 13 14 15 16 17 18 19 20

6—0=6
6—1=5
6—2=4
6—3=3
6—4=2
6—5=1
6—6=0
What patterns do you
notice?
8—-3=5
18—-3=15
5=8-3
15=18-3

Missing numbers

Make links to known facts.

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

111871

If ... isthe whole and ... is a

part, the other part must
be...

O
: | ¢

... minus ... isequal to ...

6—[ ]=2
2=6-[_]

—
(J_\'I
.001@,3
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Progression of skills

Key representations

Subtract ones from any
number
(related facts)

Make links to known facts.

| know that ... minus ... = ...
50 ... Minus ... = ...

Plele)e)e)

@)

0
00000
Dj0000
Vs

... less than ... is ...
s0 ... less than ... s ...

[ 1 1 |
LI | I L] | | L] |
o 1 2 3 4 5 6 7 B 9 10

[
1
22 23 24 25 26 27 28 19 30

What do you notice?
Can you continue the
pattern?

8§—-3 =5
18—-3=15
28—3=25..

Subtract across a 10

Partition the number being
subtracted to bridge
through a ten.

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

00000 =
00O9E

13 —-( 5

Make links with related facts.

000 0[0j0/0[0 00000 ODINER

0/000[0j00 0 00jo0oYR

O

1
L L
7 8 9 101 1

w
=
it
.
.
ir]

W e

27 28 ¥ 30 3 32 313

Subtract multiples of 10

Make links to known facts
within ten.

.. 0Nes — ... ones = ... ones
50 ... tens — ... tens = ... tens

mEm NN

5-2=3
50—-20=30

What is the same?
What is different?
= < ()
| 1 | m | 1 1 1 |
I 1 | I I 1 I ] I | 1 5
o 1 2 3 4 § B 7 ] 9 10
2 2 | ?
——— %
0 10 20 30 40 50 &0 70 BD S0 100 20 I ?

Subtract 10s from any
number

Make links to known facts.

..tens — ... tens = ... tens
..tens and ... ones = ...

To subtract ... | need to
subtract 10 ... times.

I
(e (8 (B|8|=
slalwlz]<]
& 8
ERE-A-
2| s|elsz

| know that ... minus... = ...

50 ... Minus ... = ...
50—20=30
54 —20=34

White Rose
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Subtract two 2-digit
numbers
(not across a ten)

.. 0Nes — ... ones = ... anes
..tens — .. tens = ... tens

T

i

eE

3 ones — 1 one = 2 ones

43
21|

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

Subtract two 2-digit
numbers
(across a ten)

Begin to exchange 1 ten for
10 ones.

I need to make an exchange because | do not have enough ones to subtract ... ones.

=l -

3 ones — 5 ones

25

(I need to exchange 1 ten for 10 ones)

13 ones — 5 ones = B ones

3tens — 2 tens = 1ten
1tenand 8 ones = 18

Missing numbers

Solve missing number
problems and use the
inverse to check.

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

® [ ||| 6+[]=10

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

7-3=[|
[]+3 =7

... can be partitioned into ...

and ...

18— ]=1242
00000 o000
eeeee eecee
eeeee [0
o00

Progression of skills

Key representations

Subtract 1s, 10s and 100s The ones/tens/hundreds column will decrease by ... What patterns do you notice?
from a 3-digit number

235—-3=
Emphasis on mental 235—-30=
strategies including number 235—-300=
bonds and related facts. 118 — =111
which digit changes. 654 —50= —

694 — 90 = 811 — =111
Subtract two numbers .. ONEs — ... ONes = ... ones
(no exchange) .. tens — ... tens = ... tens 17 | 2 S

... hundreds — ... hundreds = ... hundreds
Mental strategies and Hundreds | Tens
introduction of formal 345 000000z 00 L Ll
written method. ... EEE w R ﬂ' g = 17 : 3
143

White Rose
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Subtract two numbers
across a 10 or 100

Formal written method
involving up to 2 exchanges
including 3-digit subtract

I need to subtract ... ones. | do/do not need to make an exchange.
I need to subtract ... tens. | do/do not need to make an exchange.
I can exchange 1 ... for 10 ...

Hundneds Ters

NERE A Ran:
1|7

2-digit numbers. 43
[ ves |G - : !
= § 22
=Y | s
2 7 43
4 09
Complements to 100 100 minus ... is equal to ... | subtract ... tens, then | subtract ... ones.
Focus on subtraction facts.

. 100 —38 =162
Encourage children to 100 — 62 =138
notice patterns. N e . 62 = 100 — 38
-8 — 30 38 =100 — 62
= s
8 | ? 62 70 100
Subtract fractions with the | When subtracting fractions with the same denominator, | only subtract the numerator.

same denominator within 1
whole

Make links with known
facts.

... fifths — ... fifths = ... fifths

~d~

White Rose
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Year 4

* Subtract numbers with up to 4 digits using a formal written method.

* Solve simple measure and money problems involving fractions and decimals to 2
decimal places.

* Subtract fractions with the same denominator.

Progression of skills

Key representations

Subtract 1s, 10s, 100s and
1,000s from a 4-digit
number

Emphasis on mental
strategies including number
bonds and related facts.
Prompt children to notice
which digit changes.

The ones/tens/hundreds/thousands What patterns do you notice?
column will decrease by ... 4356 —3=
Thousonds | Hundreds Tens 4,356 o 30 -
o9 00 00 00 4,356 — 300 =
e ©0 00 4,356 — 3,000 =
Q 4,433 — =4,430
6,940 — 200 =
’ 4,433 — =4,033
3425 -2 = 3,425 -200 = 6,940 — 300 = : ;
3425—-20=  3,425-—2,000 = 6,940 — 400 = 4,433 —| | = 4,403

Subtract up to two 4-digit
numbers

Formal written method with
up to 3 exchanges.
Encourage children to
estimate and use inverse
operations to check answers
to calculations.

I need to subtract... ones/tens/hundreds. | do/do not need to make an exchange.

I can exchange 1... for 10...

Th
ce
ThH T O
3276
-12[1[4a]s
105 8

Progression of skills Key representations
Subtract decimal numbers | can partition £... into £... and 100p £3.26 can be partitioned into £3 + 20p + 6p
in the context of money £. —£. =£.
100p— ..p=..p
Emphasis here is on
partitioning and use of —6p —20p —£3
number lines rather than £5 —£3.26 _ m
formal written calculations. | £4 —£3=£1
100p — 26p = 74p £4 ) (100p) £1|.74 £1l.so Elz 1-:|5
£5-£3.26 =£1.74 N L

Subtract fractions and
mixed numbers with the
same denominator

Include subtracting fractions
from wholes.

When subtracting fractions with the same denominator,
I only subtract the numerator.
... tenths — ... tenths = ... tenths

“EEEEE
OE

I 15 s
BB [ [ [ ] 10 10 222200
3 2
0 1 15 2 2% 3
LELTT T XXX 16 o 0 ’

MO0 | [1] 10710 [T [TTRY
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Multiplication

Prompt children to notice
that double means twice as
many and to notice that
there are two equal groups.

Progression of skills Key representations
Double to 10 Double ... s ...
... Is double ...

By LY
RN |

Make equal groups

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

There are ... groups of ...
There are ... altogether.

BEEE

Progression of skills

Key representations

Countin 2s, 5s and 10s

Begin by counting objects
that naturally come in 2s, 5s
and 10s, for example pairs
of socks or fingers.

There are ... equal groups of ... | Continue to

There are ... altogether.

Wauuuw

What do you notice?

colourin..s | Complete the number
track/number line by

counting in ...s.

0O 2

6|7|8|9|10
11]12]13]14]15{16|17|18]19|20 |S|10|15|20| | | I |
22|23]124|25(26]27|28|29|30
31|32|33|34|35[36/37|38|39|40 } % : % % % { ! % % {
41 42|43]44]45|46(47|48|49|50 0 10 20 30 40

Add equal groups
(repeated addition)

Children should be able to
write a repeated addition to
represent equal groups and
to draw pictures or use

y 10+ 10+ 10=30

What is the same? What is different?
24+2+2=
5+5+5=
10+ 10+ 10=

objects to represent a Use objects or a drawing to represent the
repeated addition. equal groups and find how many in total.
White Rese
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Make arrays

Children use their
knowledge of adding equal
groups to arrange objects in
columns and rows.

There are ... rows of ... There are ... altogether.
There are ... columns of ... There are ... altogether.

Make doubles

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

® © o
i R
® ® @
Double ... s ...
-t .=

&

—
EI
L
—

b

Progression of skills

Key representations

Link repeated addition and
multiplication

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

There are ... equal groups with ... in each group.

3+3=6

There are ... altogether. @ @
3

3 2x3=6

5+5+5+5=20

s | s [ s]s

4x5=20

Use arrays

Encourage children to see

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

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

Encourage children to make
links with related facts.

that multiplication is a a a a g lft; j_fg fll: 3IxX5=15
commutative. a a a 6 - 5x3=15
5lots of 3 =15 Ix5=5x3
6 O G 6 3+3+3+3+3=15 -
Double Double ... is ... Double ...is ... so double ... is ...

Double4 =4+ 4
Double 4 is 8

B -

eEEeER —p BEER

TR Rl ovoe v

smem  Double 4is8

White Rose
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The 2 times-table

Encourage daily counting in
multiples both forwards and
back. Notice that all
multiples of 2 are even
numbers.

e Q48
e uu
e PREB®

?
SSDD 1

... times 2 is equal to ...

112 (2|45 |67 (8|5 (10

11 |12 |13 |24 |15 | 16 | 17 [ 2B | 19 | 20

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

1x2=2 2=1x2
2x2=4 4=2x2
IX2=6 6=3x2

H I[ | | | | | | | |
0 2 4 & 8

1T T 1T 1T 1T
10 12 14 16 18 20 22 24

The 10 times-table

Encourage daily counting in
multiples both forwards and
back. Notice the pattern in
the numbers.

NPT YY &Y
WY &Y
%Y &

10 [10]10]10]10 ] 10

... times 10 is equal to ...

1|2 (3|4 |5|6|7|B |3

1|12 14 (15| 16 | 17 | 18 | 19

25|26 | 27| 28 | 29

g|s8(B|B

13
21|22 | 3| M
i3

31 (32 34 (3536 |37 38 |39

1x10=10 10=1x10
2x10=20 20=2x10
3x10=30 30=3x10

| | | | | | | | | | | |
I I I 1 I I I 1 I I 1 1

|
I
0 10 20 30 40 50 60 70 B0 90 100 110120

The 5 times-table

Encourage daily counting in
multiples both forwards and
back. Notice the pattern in
the numbers.

..lotsof 5 =
W X5=

U &3O ¥
BEEEE

s | s | s s ] s

... times 5 is equal to ...

1|2(3|alsls|7|a|s [t
11|12 13| 14 |25 | 16 | 17 | 18 | 19 [20
21|22 (23| 24|28 |26 | 27 |28 | 20 [0
31|32 (33|34 |38 |36 | 37 |38 |30 (a0
1x5=5 5=1xX5
2x5=10 10=2x5
3x5=15 15=3x5
| | | | | | | | | | | | |
| 1 | | | | 1 | | | I 1 |
0 5 10 15 20 25 30 35 40 45 50 55 60

Missing numbers

Make links to known facts.

.. is equal to ... groups of ...

18 socks, how many pairs? %%

(YYYYYYYYA

—r & 1 T T 1 T |
0 2 4 6 & 10 12 14 16 18 20

..times ... is equal to ...

[ Jx2=18
13=2><E|

White Rose
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Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between the 2
and 4 times-tables.

Progression of skills Key representations
The 3 times-table ...groups of 3 = @9 @ | times3isequalto..
w“X3=
Encourage daily countingn | 3,...times = eS| el
multiples both forwardsand | 3 % .. =
back. o000 | 21|22 |23 |24 |25 |26 |27 |28 | 23 |30
4x3=12 12=4x3
BB ]3] ——F+—+F++F+++++1
0 3 6 9 12 15 18 21 24 27 30 33 36
The 4 times-table ... groups of 4 = ... times 4 is equal to ...

X4 = 1|2|afals|6|7|8]a 1w
4, .. times = 11 (22|13 14 |15 (16 17 [ 18 [ 19 [ 20
4 X = 21 |22 |23 |24 | 25 | 26 | 27 | 28 | 29 | 30

3xXx4=12 12=3x4

| | | 1 1 1 1 | | | | 1 1
0 4 8 12 16 20 24 28 32 36 40 44 48

The 8 times-table

Encourage daily counting in
multiples both forwards and
back. Encourage children to
notice links between the 2,

8 x

..lotsof 8 = .. times 8 is equal to ...
XS= 1 2 3 4 | 5 & | 7 8|9 10
8, .. times =
11 (12|13 |14 |15 |16 (17|18 |19 | 20
8 8

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

8
Loy
QOOPPPOO®® | T T Tt T T T
........ 0 8 16 24 32 40 48 56 64 72 80 83 9%

multiplying by 10 to scale
times-table facts.

4 and 8 times-tables.

Related facts ... X ...ones is equal to ... ones
50 ... X ... tens is equal to ... tens.

Useknowledgeof EEaE8 LA N N ] aEeE6

00000 J000 8888 8552 s

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

Children apply their
understanding of
partitioning to represent
and solve calculations using
the expanded method.

... tens multiplied by ... is equal to ... tens.
..ones multiplied by ... is equal to ... ones.

Tens Tens
e 30%2=60 @ o0 o
frre 0 2x2=4 00 | ©
——1 32x2=64 @ @ 00 o

White Rose
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Multiply a 2-digit number ... tens multiplied by ... is equal to ... tens.
by a 1-digit number - with ...ones multiplied by ... is equal to ... ones.

exchange
e |G
Children apply their E (11 1]
understanding of T _ @ Tens
par‘titioning to repl‘esent [ssnssnnnns) saee 20x 4 =80 OOOO °°°°°
and solve calculations using | | | o0 o0 L= 0000 00000
the expanded method. ey _ ox3) (5%3] I5500 00000
| weem | 24X4=96 - =
Scaling There are ... times as many ... as ... .. i5 ... times the size of ...
... Is ... times the length/height of ...
Children focus on
multiplication as scaling = 4cm
( .... times the size) as .. . eeeesssssm—— 16 cm

opposed to repeated
addition. &A AA A& 21212

There are 3 times as many triangles as 0
circles. Miss Smith is twice the height of Jo.< &

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

hats scarves

Encourage children to work ]
systematically to find all the o A

different possible
combinations. ‘ ‘ a orange ’.

&

For every hat, there are two possible
scarves.
3x2=6

There are 6 possibilities altogether.

White Rose
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Progression of skills Key representations
Times-table facts to ... groups of ... =
12 x 12 ..times...isequal to ...

Encourage daily counting in

multiples both forwards and
back. Encourage children to

notice links between related
times-tables.

d B |%|E|8|R B -
BB 8| 8|8 |8|8 B|-

| I |
Qo 0 11 2 33 M 55

00
Q0 YOO

|
1111
66 77 88 99 110121 132

HEEREIEEEEEE

Multiply by 1and 0 Any number multiplied by 1 is equal to ... X =
Any number multiplied by 0 is equal to ... 1x1=1 1%x0=0
SO | I e
3x1=3 3x0=0
OOOO T oo
White Rose
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