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White Rose

This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added. It is a working
document and will be revised and amended as necessary.

Part 1- calculation policy of the four operations

Part 2- conceptual variation of the four operations to support all children

Note- Year 1 and Year 2 calculation policy can be found separately and should be used to support children when necessary.

H Elderfield January 2024



Part 1

Addition
Key language: sum, total, parts and wholes, plus, add, altogether, more, is equal to, is the same as.
Year Obijective Concrete Pictorial Abstract
group and Strategy
) TO + O using base 10. Continue to devel derstandi Children t t the b 10egli for t d
Year3 | Addition b sl sk Got/cronses far omes, e TS AN 41+8 8o
column 4148 103 .} s ° 40 +9=49
method- no !
regrouping ° 0 N 4|
(up to 3 digits). L|- C1 3
| - | 4 9
Use dienes, counters etc to help Simple bar modelling can be used to
children add up to 10. support and show each part adding Part whole method and begin to
together. introduce column method.
vo 98 cummanmmer | 20 + 3
column 39 % % % % L a® resentation of the grid to _]_0 + g
method- :
. { | further support their 60 4 1,:; _ 7,%
regrouping 15 ® » l' understanding, carrying - -
(up to 3 digits). : et % . &e g | theten underneath the
L line Start by partitioning -
Exchange ten ones for a ten. Model the numbers before Jo 6
using numicon and pv counters 1 formal column to -
8 P (,M,. show the exchange. + 8:}
©) | o) 146 -
621
0000 ([000® 327 -
00 11
®0 QOO0
[0]6]6)
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Use of place value counters to add HTO + TO, HTO +

i Chidren to represent the counters in a place value chart,
Year 4 Addition HTO etc. When there are 10 ones in the 1s column- we circling when they make an exchange. 243
column exchange for 1ten, when there are 10 tens in the 10s
column- we exchange for 1 hundred. +3 68
method-
: 100s | 10s 1s —
regrouping | Iog 500 611
up to igits). —_—
11} o 88 11
A 23
QO . .
" S Children are required to carry
Place value counters or dienes can | Ensure children start from the 1s to underneath the calculation
be used to show the place value | Show how to carry correctly.
of each column.
Year 5 Addition — | Children use column method to work out
e b, - =
column tens| ones 4 tenths | hundredths 237 +81.79 the answer but bar models can be used
® to support problem solving.
method- bens 728
. . —
regrouping .. +54.6
(including 177.4
decimals). Introduce decimal place value counters SR L ==
D -
and model exchange for addition. = 11 E 213 59
: +[£[7]- 5[5
Children can use any concrete AENIEn
manipulatives to add numbers Children use pictorial representation T !
together. to show how much the total is when
they add each place value together.
Year 6 Addition Children use column method to work out
column the answer but bar models can be used
to support problem solving.
method-
regrouping
(with increasing
difficulty including
money,
measurement,
decimals etc).
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81,059
366 B
1[S|30]]
+/2(0;515]|
2057
|
2/3[- [3l6]l
Insert zeros for ‘5;. g%g
place holders. e 300‘
A3} -15]] l/
2 2

Subtraction
Key language: take away, less than, the difference, subtract, minus, fewer, decrease

Year Objective and Concrete Pictorial Abstract
group Strategy
Year 3 Subtraction Column method using base 10. Children to represent the base 10 pictorially. Column method or children could
| hod 48-7 count back 7.
cg umn method- 10s 10s 1Is ___lO/s__li_,_ Q— 8
without R
- L RE
regrouping (up to . - s
3 digits). 4 1
) B | ! b |
Use concrete materials to subtract -
to show how we take them away. Number lines can also be used to
subtract.
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Subtraction
column method-

with regrouping
(up to 3 digits).

Column method using base 10 and having to exchange.
41-26

10s 1s 10s 1s 10s 1s
JSINE.
1 5

Show children that you need to
change 1 ten into 10 ones to be able
to subtract when you have none
left.

Represent the base 10 pictorially, remembering to show
the exchange.

Number lines can also be used to
subtract.

Formal column method. Children
must understand that when they have
exchanged the 10 they still have 41
because 41=30+11.

_KN
2 6

|

Column method using place value counters.

Represent the place value counters pictorially;

i Formal colum method. Children must
Year4 SulbtraCtlonth 4 2?“)10; 88105 - A remembering to show what has been exchanged. | ynderstand what has happened when
column rne oa- 56 s . 3900 100s | 10s g they have crossed out digits.
regrouping (up to - 8800 | — ) 1
4 digits). ogw 00@ |ooco 234
o1 0 oo 33
© 8800 %%
% - 88
1 4 6 [ \ q'_"'*? 6 6
Remind children that they need to Number lines can élso be used to _—
go to the next column when they subtract Make sure children
cannot subtract anymore. exchange above in the
biggest number.
Year 5 Subtraction 234 -179 Children use column method to
column method- !‘}5 work out the answer but bar
® oo s Tens \ nes models can be used to support
regroupin —_ — -
grouping ~ 30 oan /B U zz)ja;// problem solving.
(including decimals). ®® ©® ‘ H H 2 — "
3X'0 3%
| = 12]](2]%
00 |ee® ST
P00 000 >
® ' @ . Use zeros ‘Zl;f/ IG ‘}7( ,O
; for place- :
Model process of exchange using Numi- Children may draw base ten or PV counters hz:ge‘f — a5 5.
con, base ten and then move to PV coun- and cross off. AVICIAEE
ters.
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Year 6 Subtraction Children use column method to
work out the answer but bar
column rnethOd_ models can be used to support
regrouping (with problem solving.
increasing difficulty 5 1,
including money, /Yu,glb, 1119
measurement, = €9 ,q L}- q
decimals etc). G O\ 775 0
YIS - Y 9k
- 36/ 1080 kj
Multiplication
Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.
Year Objective and Concrete Pictorial Abstract
group Strategy
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Year 3 Grid Show the links with arrays to first intro- Children can represent their work with place Start with multiplying by one digit num-
NT . duce the erid method. value counters in a way that they understand. bers and showing the clear addition
multiplication = - R i i
- - drigtd , alongside the grid.
d I "’ of 10 They can draw the counters using colours to
and arrays o o
[ k4 :f’;“ show different amounts or just use the circles in 30 5
the different columns to show their thinking as X
Move onto base ten to move towards a shown below. > 210 35
more compact method.
= T u 210 + 35 =245
| T 4 rows of 13
[ s
I 10D
[ 10 O
Move on to place value counters to show Moving forward, multiply by a 2 digit number
how we are finding groups of a number. We showing the different rows within the grid
are multiplying by 4 so we need 4 rows method.
® @ P
i 4x126 10 8
Fill each row with 126 ) 10 100 80
® © .
; (“’(;3 :‘:“’1‘;": Bar model are used to explore missing numbers
o0 DO 3 30 24
100 @ D
w) . -
4 x =20 Children to be able to use an array to write a
Add up each column, starting with the ones range of calculations e.g.
making any exchanges needed
@ ©0 @ 10=2x5
5x2=10
2+2+2+2+2=10
= 10=5+5
[
Then you have your answer.
Use arrays to illustrate commutativity counters and other
objects can also be used.
2x5=5x2
) A \J'
2lots of 5 5 lots of 2
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Children to represent the arrays pictorially.

00
(w]elolole)
gdo 60050

Partition to multiply using Numicon, base 10 or Cuisenaire

Children to represent the concrete manipulatives

Children to be encouraged to show the steps

Year 4 Col Umn . zofﬁs pictorially. they have taken.
multiplication- 2 xp
.. 3 e ®
and 3 digits 3 QF 55: ﬁF: A— s 0o
. . . ° x =
multiplied by 1 D Tox 420
« . 40+20:=60
digit
. . A number line can also be used
Explain to children we often refer to g NN
this as.repeated add!tlon as we are Showing each multiple by repeated
repeating the 15, 4 times and then o, ko‘ &
) addition- when a place value goes more . .
adding the answers. . . Make sure children can explain
than ten it must be moved into the ) )
Formal column method with place value counters next column along. what they are domg by Showmg
ok vale eoUTIeR Children to represent the counters pictorially. | the process expanded out.
(aase 10 gamialec beUsRE] 8 2% lOS ,s Children to record what it is they are doing
105 1 to show understanding.
3x 23 3x20=60
00 Ooso Y o000 /\ 3x3=9
00 888 00 00O 20 3 60+9=69
6 9 6 q x 3
69
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Year 5

Column

Hundreds Tens Ones - ’ 327
multiplication- oo | ttisim- X 300 20 7 I < 4
up to 4 digits "7 | portantat 4 | 1200 80 28 I
multiplied by 1 | [ zdla” o this stage ‘ - 28
digit I “Z | thatthey | Grid multiplication that leads to
always expanded short multiplication 80
' I =rr | multiply 1200
il ol S the ones
‘ | 0| first. 1308
Children can continue to be supported b\.{ . 3 2 7 This will lead to
place val:e coun’:lersc.jat the;‘,tage :f multipli- X LI- a compact
cation. This initially done where there is no method.
regrouping. 321x2 =642 l -.3 ? 8
Year6 CO|Umn 1 8 18 x 3 on the
multiplication- - first row
b 4
multi-digit up to » T < (exs=24,cany-
4 digits by a 2 2 ing the 2 for 20,
digit number 3 Lo then 1x3)
213 |4 18 x 10 on the
Continue to use bar modelling to 2nd row. Show
support problem solving multiplying
| I 6 putting
'————7 O I (1234x6) zeroin
units first
[ 2 L_.L O (1234 x 10)
[ 9,704
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Remind children that the single digit belongs
in the units column. Line up the decimal
points in the question and the answer.

—-Ulloe w

X
\2

Division
Key language: share, divided by, divide, half
Year Objective Concrete Pictorial Abstract
group | and
Strategy
Year 3 Division Sharing using place value counters. Children to represent the place value counters Children to be able to make sense of the
] 42+3=14 pictorially. place value counters and write calculations to
with arrays - - show the process.
and @é@bgm“‘ @e 423
groupings 10s | 1 10s | 1s = 10s f s 42-30+12
30+3=10
—_— : 12+3=4
o o0 10+4=14
s3eiss |
10s | 1s 0s | 1 0 OO0
0000 [-14
0000
e |00 00
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Division 2d + 1d with remainders using lollipop sticks. Cuisenaire Children to represent the lollipop sticks pictorially. 13 =4 - 3 remainder 1
) rods, above a ruler can also be used.
with 13-4 _ Children should be encouraged to use their
remainders Use of lollipop sticks to form wholes- squares are made , ‘ l I ) I | times table fa.c.ts; they could alSD. represent
because we are dividing by 4. repeated addition on a number line.
‘3 groups of 4, with 1 left over’
There are 3 whole squares, with 1 left over. W%
There are 3 whole squares, with 1 left over. Children can also draw them in cla ! 5 q ‘_Ij
Children need to use concrete arrays and groupings (see year 4
manipulatives to count out the below).
objects and find what the remainder
will be.
Year 4 Short 42 + 3= Students can continue to use drawn diagrams
division — Start with the biggest place value, we are _W'th dotslor circles to help them divide numbers
up to 3 sharing 40 into three groups. We can put 1 Into equal groups.
.. ten in each group and we have 1 ten left over.
digits by 1 group
e °°° 00\ (00O O
CON\NOOC O
()
We exchange this ten for ten ones and then
share the ones equally among the groups.
@ Encourage them to move towards counting in
10 multiples to divide more efficiently.
0000
We look how much in 1 group so the answer
is 14.
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Year 5 Short g:\gr:giviSion using place value counters to group. Represent the place value counters pictorially. Children must be able to use the
division- up 100s correct vocabulary to describe the
to 4 digits 100s | 10s Is oYe) numbers in the calculation

.. (-X - \OOOOO ..

by a 1 digit ©0 |[\ohooolo0000 (a5 Divisor
including © 050000 (00000 \OQEy Dividend
remainders 1 3 3 Quotient

T TTa— ’ C.h!lc.iren to the calculation using the short

2. How many groups of 5 hundreds can you make with 6 § division scaffold.

hundred counters? .

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten When converting the tens must

counters?

5. Exch 1ten for 10 2 H

6. Hocwamngriy gfgugsr of SOZises can you make with 15 ones? g0 Into Or]es' Then they can be 1 2

grouped into the dividend.
51615
Year 6 Short Finally move into decimal places to divide the
division — total accurately.
exchanging 1 4
into tenths w21
and 3 5 ‘ 511 . 0
hundredths
The place holders must be filled
with zeros and children go up to
three decimal places.

Long 1000s | 100s | 10s Is

division- u [€)8) Q000 0000 ]

e S 12| 2544

to 4 digits 24

by a 2 digit E—

number We can’t group 2 thousands into 1

groups of 12 so we will exchange
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them.

1000s | 100s | 10s [ 1s

moooo

i

We can group 24 hundreds into
groups of 12 which leaves with 1
hundred.

1000s |

After exchanging the hundred, we
have 14 tens. We can group 12
tens into a group of 12, which
leaves 2 tens.

1000s [ 100s [ 10s | 1s
[ 2200 Q000
@I 5660 O808
&)
gk
After exchanging the 2 tens, we
have 24 ones. We can groups 24

ones into 2 groups of 12 which
leaves no remainders.

122544
24

14
12

2

0212

12 (2544
24

Jer. 14
¥

24
-
0

Ensure children use the steps of
how many times, subtract and
then drop down the next digit.
Children are required to write the
remainder as a remainder unless
they ask to convert to decimal
equivalent.
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Part 2

Conceptual variation of addition- different ways to ask children 21 + 34

Part whole Bar model Prove it Reordering the | Dienes Worded problems Place value
method guestion counters
° | 5 21+34=55Proveit |1 1 21434 | || aal :Nﬂfdpfﬂb{emsf o 10s | 1s
: P i mlm n year 3, there are 21 children and in
o2 34 &l HE year 4, there are 34 children. o |0
Hi HEH___ How many children in total? Q0| ?
O c ==

Conceptual variation of subtraction- different ways to ask children 391 — 186

Part whole method Bar model Worded problem Reordering the question | Missing gap calculation
Raj spent £391, Timmy spent £186. i==9 _ _
591 ‘ How much more did Raj spend? 1 1 = 391 186 3 9
186 [ 72 L.l

- 6

DOE

Conceptual variation of multiplication - different ways to ask children 6 x 23

Bar model Commutativity Inverse Worded problem
What is the calculation®? Mai had to swim 23 lengths, 6 times
6x23= What is the product? K '
23123 123 |23 |23 |23 m—— a week. _ o
, | I 1=6x23 100s | 10s 1s How many lengths did she swim in
- ?
6 93 888 one week®
: x 23 x 6 080
000
000
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Conceptual variation- different ways to ask children 615 divided by 5

Part whole model
Using the part whole model below, how

Worded problem

Reordering the question

Inverse

short division?

can you divide 615 by 5 without using

&HEW

| have £615 and share it equally
between 5 bank accounts. How much
will be in each account?

615 pupils need to be putinto 5
groups. How many will be in each
group?

615 +5=

I 1 ‘
L_1-615-5

What is the calculation?
What is the answer?

:

10s

1s

00 00000
©0 |boooolooooo
© CO000 (00000
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