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Introduction

Introduction:

This calculation policy has been written inline with the programmes of study taken from the revised National
Curriculum for Mathematics (2014). It provides guidance on appropriate calculation methods and progression. The
contentisset outin yeargroup blocks (guidance only) underthe following headings: addition, subtraction,
multiplication and division.

Aims of the Policy:

e To ensure consistency and progression in ourapproach to calculation
e To ensure that children develop an efficient, reliable, formal written method of calculation forall operations
* To ensure that children can use these methods accurately with confidence and understanding

How to Use This Policy:

e Use the policy asthe basis of your planning but ensure you use previous or following stages’ guidance to allow for
personalised learning

¢ Always use assessment forlearningtoidentify suitable next stepsin calculation for groups of children

e If, at any time, children are making significant errors, return to the previous stage in calculation

e Always use suitableresources, models and images to support children’s understanding of calculation and place
value, as appropriate

¢ Encourage children to make sensible choices about the methods theyuse when solving problems

Representations:

The key to successful implementation of a school calculation policy is the consistent use of representations (model
and images that support conceptual understanding of the mathematics)and this policy promotes arange of relevant
representations, across the primary years. Mathematical understandingis developed through use of representations
that are first concrete (e.g. Dienes apparatus, cubes), and then pictorial (e.g. array, place value counters) to then
facilitate abstract working (e.g. column addition, long multiplication). This policy guides teachers through an
appropriate progression of representations, and if at any pointa pupil is struggling they should revert to familiar
pictorial and/or concrete materials/ representations as appropriate. Whilst amathematically fluent child will be able
to choose the mostappropriate representation and procedure to carry out a calculation, whether written or mental,
teachers should support pupils with carefully selected representations that underpin calculation methods (as
detailedinthis policy), and ensure there is consistency across year groups.



EYFS/ Year 1 — Addition

Objectiveand | Concrete Pictorial Abstract
Strategy
Combingto — =
parts to make ‘ sV/W“ & A+3=7
awhole: part— e § 0
whole model F Use part part whole model. B - - -
/ ! Use pictures to =
4 U bes to add tw Use the part-part
N oo oo o | DD BB .o 10=6+4 wora
| 2 b X2 e numbers - whnole diagram as
BYOUD- OF W2 DAY - together as a shown above to move
8 1 a bar.
Startingat the 12+5=17 5+12=17

biggest
numberand
countingon

Start with the larger number on the bead
string and then count on to the smaller

19 T 12 13 % 15 % 17 18 19 20

Start at the larger number on the number

Place the larger number in your head and

count on the smaller number to find your

. . . . dnswer.
number 1 by 1 to find the line and count on in ones or in one jump to
answer find the answer.
Regroupingto 6+s5=11 L 7+4=11
make 10 -y ==
This is an Start with the Use pictures or a number line. Regroup or
: : bi er number artition e smaller number usin = pa
essential skill e — s S e e e e If | am at seven, how many more do | need to
forcolumn F:I:]:{,__] :::':k;":c:'_"be' © + s =[14] e make 10. How many more do | add on now?
Gddiﬁon ICItef' Use ten frames. — - e R
Represent &
P 1 Emphasis should be on the language
use number
bondsand -aaeaeaa < < < < > "1 more than 5 is equol to 6.”
related —= —= I = ‘2 more than 5is 7.
SUbtraC.tIO'n TS _ —- 1 1 — ‘8 is 3 more than 5.°
facts within 20

2 more than 5.




Year 2 - Addition

Objective and Strategy

Concrete Pictorial Abstract
Adding multiples of ten 50=30 =20 20 + 30 = 50
. ' ' l . ‘ 70=50+20
— 5
40 + o = 60
Model using dienes and bead strings Use representations for base ten
Use known numberfacts
w Children ex- _l
. plore ways of - . 18
Part-partwhole 20 / making num- 20 | L]et=t
\g bers within 20 [+ =20 20 ) 1o ]=18 18 .1
|_ #_|=20 20-| |=| |
Using known facts TA+d=7
a (] - 0O + =
g + g = Bgpbo -
I+ 1 = T
= 10 « 40 = 70
= C1] X1 |
- - wods o

Children draw representations of KT and O

100 + 400 = 70O

Bar model

Q00 eeee

mnny R
LLL | ?
3+4=7
7+3=10 23+25=48
Add a two-digit numberand ones
g PR — 17+5=22 17+5=22
ab sk b sb s 17+5=232 Use part
LL[ J[ ..l[-.: part whole
Use ten frame to
) ) and number Explore relatad facts
make ‘'magic ten '
line ta
17+5=122
madal "7
’ 5+17=1212
children explore the pattern. @ 12=17=5 T
t 17 5
17+ 5=323 KL 0 51 12=—B=17

27+ 5=132




Adda 2 digitnumberandtens

27 + 30

a7+ 10= 37
// / A . 27 = 20m 47
25+ 10m 38 i I . } i7+0m 87
Explora that the ones digit doas net change \27 37 47 §7
Addtwo 2-digitnumbers _ 25“:?\
I ¥ PRGN
// ar ar I & F T T 20+ 40 =60
mtodal using dienes , place value counters Use number ling and bridge ten using part 5+7 =12
and numicon whale if necessary 60+12=72

Add three 1-digitnumbers

.‘.“ Ve %

Combine to make 10 first if possible, or
bridge 1o then add third digit

Ww. W

Regroup and draw reprasentation.

4%+ 7 +6)= (0 +[7]
10 .

= 17|

Combineg the two numbers that make,
bridge ten then add on the third.

| Year 3 - Addition




numbers

mru

Add together the ones first, then the
" EEE
. 7

tens.

Move to using place value counters

Column addition with regrouping

39 %% % i
15 % , &j
s % s

Exchange ten ones for a ten. Model
using numicon and pv counters.

o |® | w
00 |eee®
coe

tens ones
o0 . o0 Children can draw a
representation of the grid
. [ ]
to further support their
e understanding, carrying

Y ® the ten underneath the
[ ] w line

5 1

Objective and Strategy Concrete Pictorial Abstract
Column Addition—no regrouping
Model using . . .
T o Children move to drawing the counters using
. Dienes or ¢ g . 2 2 3
Addtwo or three 2 or 3- digit oo (eees a tens and one frame.

+ 114
3 37

Add the ones first, then the tens, then
the hundreds.

n

20 +
40 + 8
60 + 1

Start by partitioning

the numbers before
formal column to

show the exchange.

|—-(:'\,+UI
= 9 oo 'u)

Y
I
~J
LY

th N

[ —

| Years 4, 5 and 6 - Addition




Abstract

Objective and Strategy Concrete Pictorial
Y4—Add numberswithupto 4 ) ) ) -
Children continue to use dienes or pv o
digits counters tc add, exchanging ten ones for e @ .: - ® : :
a ten and ten tens for @ hundred and ten L X ] .
hundreds f th d. |
undreds for a thousan . . & ...
) L X &
Hundreds J Tenn Ones L - @ L ]
[ ]
V4 1 5 1
L ] L

T e

Draw representations using pv grid.

Continue from previous work to carry
hundreds as well as tens.

Relate to money and measures.

Y5 — Add numbers with more than

4 digits Asyear 4 237 +8179 728
) ) tens ones 4 tenths| hundredths +54 6
A|dd dec':lmlalz_totwodeamal 127 4
places, including money
11 [F213-154
+ £ 7155
Introduce decimal place value counters £ 3 ’ « | |+.
and model exchange for addition. {‘.._., : 1
Y6—Add several numbers of As Y5 As Y5 L %22 ;
increasing complexity ’
|S.30 1
Includingadding money, measure + 2 Og; !
and decimals with different ‘ ‘?‘?', i 9
numbers of decimal points
23- 36 |
- 080
Insert zeros for
S9-770
place holders. + C? - 3 c7)o
93 -5 1.1}
2 2 |




EYFS/Year 1 - Subtraction

Objective and Strategy Concrete Pictorial Abstract
Taking away ones Use physical objects, counters, cubes etc : " s . .
to show how objects can be taken away. ) ' ! ! ?_4 = 3
vE® S AA AR
6—4=2 LAl e /
.. b A y 16—9=7
156-3= (12

u:u
I L

Cross out drawn cbjects to show what has
been taken away.

Counting back

ogg ¢)

Move objects away from the group,

counting backwards.
Move the beads

along the bead

M y string as you count
e 9 backwards.

Count back in ones using a3 number line.

Put 13 in your head, count back 4. What number
are you at?

Find the difference

Compare objects and amounts

m 7 'Seven is 3 more than four'
0D 4

'T am 2 years older than my

sister’
3 Pencih

FArars

3 Eraseny ?

Lay objects to represent bar model.

Count on using a number line to find the
difference.

Hannah has 12 sweets and her sister has 5. How

many more does Hannah have than her sister.?




Representand use number
bonds and related subtraction
facts within 20

Part-Part Whole model

T Link to addition. Use
" ~ | PPW model to model
the inverse.

If 10 is the whole and 6 is ocne of the arts,

79—

Move to using numbers within

the part whole model.

what s the other part?
10—6=4 \ /
Uze pictorial representations to show the part.
Make 10
14—9 13—7 16—8
13-7=[6]
= Bl d : : . o : tee 107 How many left to take off?
. [ | ] C R INE Jump back 3 first, then another 4. Use ten
as the stopping point.
Make 14 on the ten frame. Take 4 away
to make ten, then take one more away so
that you have taken 5.
Bar model

ao
a 6666

5—2=3

HHHHEE

3 2
10=8+2
10=2+8
10—2=8

10—8=2




Year 2 - Subtraction

Objective and Strategy

Concrete

Pictorial

Abstract

Regroup atenintoten ones

[ W
.l ¢ &)
y
» i

Use a PV chart to show how to change a

ten into ten ones, use the term ‘take and

20—4 =16

make’
Partitioningto sub- tract without 34—13 =21 O Children draw representations of Dienes and
re- grouping — w cross off.
.’-—-
43—21=122
R : Al
. l— O d
Use Dienes to e e =« %
show how to par- EI
tition the number
when subtracting = ==
without regroup- — o 43—21=22
ing.
Make tenstrategy
. . . 000004 - —
Progression should be crossing one -4 =10 g
ten, crossing more than one ten, - ~ 2 < - - - .
crossing the hundreds. - 28 5 34 couniing on’ ko nd “difference g3—76 =17

34—28

Use a bead bar or bead strings to model
counting to next ten and the rest.

Use a number line to count on to next ten
and then the rest.




Year 3 —Subtraction

Objective and Strategy Concrete Pictorial Abstract
Column subtraction without P
. BEEE ¥4 ssnnnsnnanl o Lacuanan: - Al =2
regrouping b ;i 1 E 2@ e 47— L4 ==
111 B Feesseensll D Y S SAF‘
111 B 47—32 oo o3 “o + 77
1 8B 7 OoIm T L= — 20+ 4
T 32 204 3
Intermediate step may

PIESeTITy
POSSITIIIY
RS

Use base 10 or Numicon to model

Column subtraction with regrouping

I i
ig R
:

Begin with base 10 or Numicon. Move to
pv counters, modelling the exchange of a
ten into ten ones. Use the phrase ‘take

and make’ for exchange.

Draw representations to support under-

standing

Children may draw base ten or PV counters
and cross off.

be needed to lead to 2.9
clear subtraction under- =
standing. l

Begin by
partitioning
into pv
columns

- Then move to
formal method.




Years 4, 5 and 6 - Subtraction

Objective and Strategy Concrete Pictorial Abstract
Y4 — Subtract with up to fourdigits 234-179 Childrento draw pv counters and show
theirexchange —see Y3 < |
©| o | ® 2 RS
Ce—
© 00 000 2
000 000
© o000
Model process of exchange using Use the phrase ‘take and make’ for ex-
Numicon, base ten and then move to PV change
counters.
Y5 — Subtract with at least four digits, As Year4 Childrento draw pv counters and show

including money

theirexchange—seeY3

BA0
|

2

Use zeros
for place-

holders.

2
g

9

S SRy
00 |co 6%

Y6 - Subtract with increasingly large and
more complex numbers and decimal
values

Y8, 6 9 9
~| 1219:9/4/9
60750
YW's -k o9
-] |3lgl-|oltio
693319




EYFS/ Year 1 — Multiplication

Objectiveand | Concrete Pictorial Abstract
Strategy
DOUbIIng Use practical activities using manip- Draw pictures to show how to double numbers Partition a number and then doubla sach part
ultives including cubes and Numicon before recombining it back together.
to demonstrate doubling 15
Y -+ = [X] / \
R Double 4 is 8 10 6
: I wd I W
dousle 4 8 D D -I- =
+ =% O N mEE 20 + 12 =32
Coun.ting in Count the groups as children are skip - S - S Count in muitiples of a number aloud.
multiples counting, children may use their Write sequences with multiples of
fingers as they are skip counting. .‘ '.' .- . N —
h. J Children maks representations to show
couwnting in multiples. 2 4 6,8, 10
- U Y. N R WS S I T
- o Gl o Sl g S Sl ol @b o5
= i (=] = o] e [ L] 37 20 5_, lﬂ_, 15, Eﬂ, 25, 20
Making equal
groupsand 2x4=8

countingthe
total

A

He F
¥3 ¥
e, |_i,:=5

Use manipulatives to create equal groups.

Oraw <X toshow2x3 =0

Draw and make representations




Repeated
addition

. e
R

3 +3

L

s2f2ss

Use different objects to add
equal groups

Use pictorial including number lines to solve

Problemfie e are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?
3+3+3+3+3
® o) ® eo-15
Bl / =l
® o ® o ® o
E=3 £=3 >
_ = - —- _ = -
# - - " V/
~ g . s .

Write addition sentences to describe objects
and pictures.

J953%

242+2+2+210

Understanding
arrays

Use objects laid out in arrays to find the
answears to 2 bots 5, 3 lots of 2 atc.

Draw representations of arrays to show under-
standing.

3x2=6
2x5=10




Year 2 — Multiplication

Objectiveand | Concrete Pictorial Abstract
Strategy
Doubling Draw pictures and representations to show how to .
Muodel doubling using dienes and PV double numbers. Partition a number and then double
counters. each part before recombining it back
together.
Lall L =
L-L -1 =
/ U 16
cve sve /7 \
CmT Eowm 10 6
I 2 [ 2
40+ 12 =52 ’ '
20 + 12 =32
Coun.tingin Count the groups as children are skip Number lines, counting sticks and bar Count in multiples of a number alouwd.
multiples of 2, . hild thei models should be used to show
3,4,510 counting, children may use their representation of counting in
fromO fingers as they are skip counting. Use multiples. Write sequences with multiples of
bers.
(rep_e_ated bar models. . - aa S Al numbers
addition) 5 o D T g - 0,2, 4,6 8, 10
7 ¥ d
M T r—— 0,2,6,9 12,15
5 P+ o ' = 23 >

5+5+5+5+5+5+5+5=4ﬂ-|

e

T Hf‘"ii ]Vii-|
]

0, 5, 10, 15, 20, 25, 30

4x3=7




Multiplication
is
commutative

Create arrays using counters and
cubes and

Numicon.

Pupils should understand that an array can
represent different equations and that, as

multiplication is commutative, the order of
the multiplication does not affect the answer.

Use representations of arrays to show different
calaulations and explore commutativity.

12=3x4
12=4x3

Use an array to write
mulbphcation sentences and
reinforce repeated addition

elojolele
00000

00000
5+5+5=15
3+34+I3+IJ+3=15
Sx3=15
3x5=15

Usingthe
Inverse

This should be
taught
alongside
division, so
pupils

learn how they
work alongside
each other.

&
h

A

i
00C
Jo0C0

2x4=58
aAx2=8
E-2=4
BEr-a4=2
=2 =4
BE=4xz
2=8=4
4=8=2

Show all & related fact family sentencas.




Year 3 — Multiplication

Objectiveand | Concrete Pictorial Abstract
Strategy
Grid method Children canrepresenttheirwork with place value Teachers may decide tofirstlook at the

Show the links with arrays to first
introdwce the grid method.

Y | LT 1

Mowve onto base ten to Mowve towards a

4 rowwe
of 10
4 rows
of 3

more compact method.

4 rows of 13

Miowve on to place value counters to show
how we are finding groups of a number. We
are multiplying by 4 so we need 4 rows

= = L]

LTS B R

4 126

Fill each rows with 126

Add up each colwmn, starting with the ones
making any exchanges nesedead
= o &

E =

Then you hawve ywour answer.

ahay

countersina way that they understand.
They can draw the counters using colours to show

differentamounts orjust use the circlesin the different
columnsto show theirthinking as shown below.

Ear modaed are used to explore missing mumb-ers

_4:{ |=2EI

0000000 | 34x5=170 |

expanded column method before moving
on to the short multiplication method.

(5x 4)

(5% 30)




Year 4 — Multiplication

Objective and | Concrete Pictorial Abstract
Strategy
Column ) )
L. . Children can continue to be supported by 327
muIt|pI|cat|on place value counters at the stage of
multiplication. This initially done where there x 4
Recap from is no Hmdregs Tens Ones
year3 for 2 F QQ OOO 28
[l | 00 0000|0000 50
tis
Move to l I <z auh' .:am °° OOOO °°° L
| me 00 [0000 1308
|g|tnum ers - they p This may lead
by 1digit | Praas . alwa'-vs Q OO to a compact
(vear4 ‘ ' I o | =y method.
expectation) Y
The correspondinglong multiplicationis
modelled alongside.
T O
Hundreds Tens _
(TS —_—
. . errrrrrm temea sar modelling and number lines can support 4 S
e learners when solving problems with
. . T Froen X 4
~rrrrreerr —

T

\ g/ 4 N
T LULLL
T

TS

T

fanazresana) Ll L]
T —

: e R
.

multiplication alongside the formal written
methods.




Year 5/6 — Multiplication

Objectiveand | Concrete Pictorial Abstract
Strategy
Column 337
Multiplication ) < 4
for3and 4 . important o8
. . . . - at this
digitsx 1 digit ‘ 7 s
they 80
“ o alw'at_vs'v 1200
mulitip
‘ -.':' the ones 1208
first.
‘3 2~ —‘? This will lead to
Children can continue to be supported by = 2 compact
ot Ths Mg i i 3103 method.
is no regrouping. 321 x 2 = 642 ] z
Column Manipulatives may still be used with the H T o
multiplication | correspondinglong multiplication modelled 00 © © o0 Ooooooo‘ 2 2
alongside.
8 000 00| pbee 0000000 JEEE
. 5 000 00 ol -X-N-1-1-1000 2|2
: : 000 00 of-X-N-1-1-1000e 6.6 0
x o e e 000 00 000 0000000 6|82
000 0000000 e
T
10 B ' :’ : ~ :::r\lil:gtlrlezfnl
x 20 2 2|3|4 then 1x3)
18 x 10 on the
2nd row. Show
E . E E Tl L
) 1231 by 10 by
1 20| 2 o e e
| 238 O prasxioy unitsfirst
19,744
X 200 30 4 ThiH
2
| e I B e 30 6,000 300 120
X
2 400 60 8
4
7,0
Continue to use bar modelling to support problem 1
solving. 714




Multiplying
decimalsupto
2 decimal
placesbya
single digit.

Remind children that the single digit belongs
in the units column. Line up the decimal

points in the question and the answer.

| |9

3
x 8
2/5|-(5[2

S I 7




EYFS/Year 1 - Division

Objectiveand | Concrete Pictorial Abstract

Strategy

Division as Children use pictures orshapestoshare 12 shared between 3is 4.
sharing guantities.

<& = =

12 shared betwesen 3 is 4




Year 2 — Division

Objectiveand | Concrete Pictorial Abstract
Strategy
Division as Children use pictures orshapestoshare
sharing 10 guantities. E E E E 12+3=4
8+2=4
| have 10 cubes, can you sharethemequallyin | Childrenuse barmodellingtoshow and support
2 groups? understanding.
12+4=3
000 000 000 000
D|V|$|9n as Divide quantitiesinto equal groups. Use number fines for grouping
grouping. Bl . da o 28+7=4
Use cubes, counters, objects or place value RSN Divide 28 into 7 groups. How many are in
countersto aid understanding. 01234568789 101112 each group?
Think of the bar a;‘a%ll";-ofz. ?plﬁt into the
number of groups you are dividing by and work
out how many would be within each group.
20 +5=?
Sx?7=20




Year 3 —Division

Objectiveand | Concrete Pictorial Abstract

Strategy

Division as i S e i e Continue to use bar modelling to aid solving How many groups of 6in24?
grouping g 45 . division problems.

counters to aid understanding.

24 divided into groupsof 6 = 4

96 -« 3 =32
Ceo “9 Of¢
©9 ¢ ©¢
0® 0® o

20
20+ 5 =7
o X T=20
| 52-4=13

10+3=13

24+6=4

Division with
arrays

Link division to multiplication by creating an
array and thinking about the number

sentences that can be created.
Epi15=3=5 Sx3=15

1S=5=3 3x5=15

Chraws am array and wusse lines to split the array
imto groups to make multiplication and division

sentences

Findthe inverse of multiplication and
division sentences by creating eight linking
number sentences.

7x4=28

4x7=28

28+7=4

28+4=7

28=7x4

28=4x7 28
4=28+7

7=28+4 L 7




Division with
remainders

14 =3 =

Divide objects between groups and
see how much is left over

2Elnxlns
25 ER BE

=3
=

Jump forward in egual jumps on a number lim=
then see how many more you need to jump to
find a remaindear.

NN

Draw dots and group them te divide anamount

and clearly show a remainder.

OGO OGOL

Use bar models to show division with remmain-

ders.

Example without remainder:
40+5 +5+5+45+5+5+5+5 =8 fives
Ask "How many 5s in 407"

0 51015 20 25 30 35 40

W = 6 sixes with a remainder of 2

06 1218 24 30 36 38

For larger numbers, when it becomes inefficient to count in single multiples, bigger
jumps can be recorded using known facts.

Example with remainder,
38+6

Complete written divisions and show the

remainder using r.

29 + 8 = 3 REMAINDER 5
T T 71

dieidend  divisor guotient remainder




Year 4, 5 and 6 — Division

Objectiveand | Concrete Pictorial Abstract
Strategy
Divideatleast | gg- 3 Tens Units Students can continue to use drawn diagrams with dots Begin with divisions that divide equally with
3 digit or circlesto help them divide numbersinto equal no remainder.
numbers by 1 - 2 groups. 2 1 g
digit. oo e -
3 o0 e /

Short Division O ® e OO OO O& 48 7 2

Use place value counters to divide using the pACwve onto divisions with a remainder.

R 0O/\OOAQO

T e r—— 8 6 r 2

P 42+3

42 + 3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1

ten in each grouwp and we hawve 1 ten left over.

@ o®

[
(=)
(0]

wie exchange this ten for ten ones amnd then
share the ones equally among the groups.

53388
(O]

wie ook hovw much in 1 group so the answer
is 14,

Encourage themto move towards countingin multiples
to divide more efficiently.

3
5‘432

Finally mowve into decimal places to divide the
total accurately.

1

4 . B
1B 21
3 5|5 1 1 0

0le|lG[3~ |5
) 5°%3 %09




Year 6 — Long Division

Z. Drop down the mext digit.

Two goes into 2 one ime, aor 2
hundreds = 2 = 1 hundred.

hultiphy 1 = 2 = 2, write that 2 under
the tewo, and subiract to find the
remainder of zerno.

1. Diwvide. 2. Multiply & subtract.
h to h t o h Tt o
1 1 18
2278 2278 23278
o2 =2 ]
i 0w

MNMexxt, drop down the 7 of the tens
mnext o the Zero.

Drop dowwn the mext digit.

Divide 2 into 7. Place 2 into the

kultiphy 2 = 2 = &, write that & under

Dinwride. Multiply & subtract.

h &t o h tao h t o
13 13 13
27278 2)Y27T78 23278

=< =2 -2
o T 07 O
= & = &
1 1 &

MNMexx, drop down the S of the ones
mnext o the 1 leftowver ten.

Divide 2 into 15, Placse 9 into thes
qQueotiert.

rultiphy S = 2 = 13, write that 13
under the 18, and subtrset to find the
remalindger ol Zero.

quotisnt. the 7, and subtract to find the
remainder of 1 tem.

1. Diwvide. Z. Multijply & subtract. ZF. Drop dowwn the mext digit.
h ©t o h Tt o ot o
139 139 139

27278 2278 2278

-2 -2 -2
07 o7 o
- & - =] - B
16 18 18
-1 8 -1 5
o O

There ars o mors digits to drop
dowr. The quatisnt i=s 139




