Kirkstall St Stephen's [m
Calculation Policy
This calculation policy ha&bzmdevetoped,fmmﬂwWhu@RoseCalwlatwercuoy working document, which wuos written as o guide to

indicate the progression through Addition, Subtraction, Multiplication and Division in Years 1 - 6.

Addition

EYFS will use concrete resources and pictorial representations to teach the following ohjectives. If, or when ready, staff will move children on to the use of
simple abstract concepts which suit EYFS leamers.

Objective and Concrete Pictorial
strategy
Combining 2
parts to make @@ &
awhole ”"
Use a variety whole
of resources g %
port
e.g. shells,
teddy bears, Use cubes to add two numbers together.
cars. Use pictures to add two numbers together.
Part-whole Use part, part whole model
models
Counting on
s e 5 Py g g
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Starthththe W 1112 13 4 15 16 77 18 19 20
larger number
- and counton1by | Start at the larger number and count on in ones to find the
PN 1to find the answer.
0'3—"'-——':)~"’.qn answer.
Regrouping 645 This objective is only taught using concrete manipulatives
to make 10 Peeee [@Peeee unless pupils are ready.
Using a ten (® _[olzwwle k.
frames and Pepes |@
counters/cube
s or numicon.
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Year1/2

Skill: Add, 1-digit
numhbers within
10
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When adding numbers to 10, children can explore hoth
aggregation and augmentation.

motdel, numher shapes and, ten frame support
aggregatiom.

The combination bar model, ten frame; bead string and
numher track all support augmentation.

Skill: Add 1 and 2
digit numbers to
20
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When adding one digit numhers that cross 10, it is
important to highlight the importance of ten ones
Different manipulatives can be used, to represent this
exchange, Contrite resowrces are used alongside

lines to- support children in understanding howw'““"b“
partition their jumps.
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Skill: Add three 1
digit numbers
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When adding three 1 digit numbers, children are
encouruged to look for numhber honds to 10 or douhbles
This supports children in their understanding of
Manipulatives that highlight numhber bonds to 10 are

Skill: Add 1 digit
and 2 digit
numhbers to 100
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When adding single digits to- a two digit numher,
children are encouwruged to count on from the larger
numher.

They should also apply their knowledge of numhber
honds to add more efficiently e.g. 8 + 5=13s038 + 5
=43
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Skill: Add two 2 +2 £
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Skill: Add, Base 10 and place volue counters are the most effective
numbers with up @ ? manipulatives when adding numhbers with up to 3
I I . .
to 3 digits o 5 [ et ] 265 | digits.
r Children will write out their calculation alongside any
@ concrete resowrces so they can see the links to the
written column method.
Plain counters on a place value grid can also be used to
| 265+ 164 = 429 support leaming.
Hundreds |  Tams Ores 265 000‘80
I (1) +164 o
.J|||||| " s EEPICTTL)
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Skill: Add, T Base 10 and place value counters are the most effective
numhers with up @ [ 2138 ] 1378 manipulatives when adding numhbers with up to 3
b4 digits o . +2148 digits.
@ 2138 H . 11 Children will write out their calculation alongside any
_13?5 o z/5/2l6 concrete resources so they can see the links to the
L 1,378 + 2,148 = 3,526 J Plain counters on a place value grid can also be used to
l Th ds | Hundreds Tans Ones Thousands | Hundreds Tona S‘Jppo-rt learmrlg ’
. vWWJ @ o00 lwogo'
Wg® [[LU)):r] oo o fetiegse
B | °
Year5/6
Skill: Add : Place value counters or plain counters on a place value
numbers with [ o [ ovm | grid are the most effective concrete resources when
more than 4 digits | Py i adding numbers with more than 4 digits.
Lo At this stage, children should be encouraged to work in
the abstruct, using the column method to add, larger
32 8
731
05 9
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Skill: Add with up @ @ T Siocs — >
wpww&3 | [ ses [ear] 2.0/5 value grid are the most effective manipulatives when
‘ ' 2.4 1 adding decimals with 1,2 and then 3 decimal places.
a 265 Ensure children have experience of adding decimal
241 5 1 Wiﬂ”ba,\/un'et!lo]‘decimal PIGCES.This,' lud ;
p 6 O 6 this into context when i and
| 365+241=606  ————— " . adding money and other
Ones P Tenths Hundredths N S
000 75> 090 | *°° 333 &3°
00 000 @ oo |oee o
e ) °
o— o<
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Subtruction
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| Concrete Pictorial
Taking away R
ones . . ] _]
Physically taking away and away and removing objects from | Children will use drawings to visualise the equation then
awhole (ten frames, Numicon, cubes and other items should | cross out to represent subtraction.
be used)
Counting Using number lines or number tracks children, children start | Children to represent what they see pictorially e.g.
back with 6 and count back 2.
6-2=4 -
—_ 4ls [6]7]srld
I1"1.[3A'A].sys{7j'a[9[xo|
Part whole Link to addition- use Use a pictorial representation of objects to show the part
model the part whole model whole model.
to help explain the
inverse between )
addition and @ ﬁ ﬁ
subtraction. @ Q ﬁ
If 10 is the whole and 6 is one of the =
parts. What is the other part?
— | Making 10 This objective is only taught using concrete manipulatives
Using a ten unless pupils are ready.
frame 14-5




Kirkstall St Stephen's
Calculation Policy

Skill: Subtract 1 digit
numhbers within 10
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Part whole models, bar models, ten frames and
Ten frames, number tracks, single bar models
and bead strings support reduction.

Cubes and bar models with two bars can

Skill: Subtract 1 and, 2
digit numbers to 20
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10, it is important to highlight the importance
of ten ones equalling one ten.

Children will be encournged to find the numhber
hond to 10 when partitioning the subtracted
numher. Ten frames, numhber shapes and

number lines are particularly useful for this.
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Skill: Subtract 1 and. 2
digit numhbers to 100

8 | (65-28=37

At this stage, children will use the formal
straws, base 10 or place value counters.

As numbers hecome laurger, straws hecome less
Children can also use a blank numher line to
count on to find the different. They will be
encowruges to jump in multiples of 10 to

T Ones - o e hecome more efficient.
K, | =2 (S8 oo
Py Tx “sloogeo
gl * 82829
Year3 /4
Skill: Subtract numhers @ | | Base 10 and place value counters are the most
435 435 i

with up to 3 digits

273 ? 273 —

435 — 273 = 262 |

Hundreds Tens Ones 54135 Hondreds Tos T
] B 262 \Jooog:
Nt Naiss

numbers with up to 3 digits.

to the written column method.

Plain counters on a place value grid can also
be used to support leaming.
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Skill: Subtract numhbers
with up to 4 digits

<EE’ 4357 -
| 2735 | 7 | 4357
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| 4357-2735=1622 |

I Thousands | Hundreds Tens Ones Thousands | Hundreds Tens
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Base 10 and place value counters are the most
effective manipulative when subtracting
numhers with up to 4 digits.

Children write out their calculation alongside
any concrete resowrces so they can see the links
to the written column method.

Plain counters on a place value grid can also
be used to support leaming.

Year5/ 6

Skill: Subtract numbhbers
with more than 4 digits

294382
294,382 '
. | 182501 I

| 294,382
182,501 - .
7

| 294,382 182,501 =111,881 |
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Place value counters or plan counters on a
place value grid are the most effective concrete
resources when subtracting numhbers with, more
than 4 digits.

At this stage, children should be encournged to
work in the abstract, using column method to
subtract larger numhers efficiently.
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Skill: Subtract with up to
3 decimal places

543 49

Q ‘ ‘ 543

2 | v | .27

@ | 543 273

[ 27},
543 —-27=273 J\

S | e Hundredihs S I } Hrieitn,_|
goo‘wwea@ SED one. 800

Place value counters and plain counters on a

includes putting this into context when
subtracted money and other measures.




Onlyin2's, 5's
and 10’s.
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Multinlicati
EYFS
Concrete Pictorial
Recognising | There are 4 equal groups with 2 in each group. 2,4,6,8
and making There are 8 altogether
equal groups. % %
Onlyin 2’s, 5's
and 10’s.
Children to represent the practical resources in a picture.
Counting in 2's, 5's and 10's.
Doubling Draw pictures to show how to double a number.
/ Use practical activites to show how to Double 4 is 8
double a number.
mEE mm
t O
Counting in Count in multiples supported by concrete objects in equal Use a number line or pictures to continue support when
multiples. groups counting in multiples of 2, 5 and 10.
Use cubes, L : o x
Numicon and \Wid, -\3”{/ \)\n/'.’.; W Wig, &
other objects S G S S S W
in the
classroom. D s . A NV A i B2
) H L] " 2 as Jo




Kirkstall St Stephen's m
Calculation Policy
Year1/2
Skill: Solve 1 step m Children represent multiplication as repeated
multiplication In Year1, children use concrete and pictorial
~ e representations to solve problems. They are not
Co o P iy expected to record, multiplication formally.
One baz halde 5 ool ~ In Year 2, children are introduced, to the
ne bag holds 5 apples. e
‘ How many apples do 4 bags hold? ) muanst
2 0\/0 e\/0 o\/0 o
( o © ©
wowes
00000 -
00000 4x5=20
00000 5x4=20
Year3 / 4
Skill: Multiply 2 digit S WoT oo Teachers will first look at the expanded column
numbers hy 1 digit 54 method hefore moving on to the short
numbers 8 multiplication method.

2|0 (5% 4)
5 0

+ |1 (5x 30)

34x5=170 |
H]¥|e 000000
5 4 >00/0000
000{0000
% : 0000000
1|70 | |0900/0000
M elebl’’

The place value counters should be used to
should use times table knowledge.




Kirkstall St Stephen's [m
Calculation Policy w
Skill: Multiply 3 digit ot |- [ When moving to 3 digit by 1 digit multiplication,
numbers by 1 digit EIea nitlo children will be encouraged to- move towards. the
numhbers — 2 5 short, formal written method.
L"%J — % : Base 10 and place value counters continue to
— el 5l 8lo support the understanding of the written methotd.
= L! 1 The number of exchanged, needed will be limited
| 245 x 4 =980 when multiplying larger numbers.
©0 0000
80 |2006
88 18800k
© 00
Skill: Multiply 4- o = When multiplying 4 digit numhbers, place value
digit numhbers by 1 counters are the hest manipulative to- use to
digit numbers @ : support children in their understanding of the
o © formal written method.
If children are multiplying larger numhbers and,
1B struggling with their times tables. The use of
1,826 x 3 = 5,478 ] rmllupuoauongrld&wdlzbeenwuuged/wthe
Th H T O methotd.
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Skill: Multiply 2 digit " , When multiplying a multi — digit numhber by 2
numbers hy 2 digit 00 00 digits, the area model is used to help children
numhbers x B 0006 00 understand the size of the numhers they are using.
E--EE 000 00 This links to finding the area of @ rectangle by
000 600 finding the space covered, by the base 10.
“ 000 00 The grid method matches the area model as an
E..EE HI T o formal written multiplication method.
x |20 2 2 | 2
Lo | o WSS H E || 30 |600| 60 | |, 3 | 1
1120 2 > | 2
| 22x31=682 | [ [eTsTe]
Skill: Multiply 3 digit Children can continue to use the area model when
numbers by 2 digit ©0 0000000 .. |- multiplying 3 digits by 2 digits. Place value
numhbers 000 000 0000 2|34 counters hecome more efficient to- use but Base 10
OO0 000 000 s |2 can be used to highlight the size of numbers.
O00® 000 0 COCO 41518 Children will move towwrds the formal written
000 000000 170 210 method, seeing the links with the grid method.
000 0000000 | — -
x 200 30 4
30 6,000 | 900 120
| 234x32=7488 |2 [0 [ @ | ¢
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Skill: Multiply 4 digit When multiplying 4 digits by 2 digits, children
numhers by 2 digit TTh  Th should he confident in the written method.
numhers Ifthey amstdLsm,lgglm,g with times tables,

2,739 x 28 = 76,692 |

Exchu.ng@d,dxglt&slrwuld,bzcmmswulg placed.
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Dwision
EYFS
Concrete Pictorial
Sharing
- P
‘ ‘ Represent the sharing pictorially.
Sharing using a range of objects.
Division as This objective is only taught using concrete manipulatives
grouping Divide quantities into equal groups. Use cubes, counters and | unless pupils are ready.

other objects.

e
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Year1/2
Skill: Solve 1 step 20 Children solve problems by sharing equal
problems using /.\(.\ N @ O /.\ I amounts into equal groups.
multiplication (sharing) \¢/ \\." '... o lololo]o In year1, children use concrete and pictorial
representations to solve problems. They are not
expected to record division formally,
There are 20 apples altogether.
They are shared equally between 5 bags.
L How many apples are in each bag? )
..... o0 LN ] LN ]
Se008 (1IN
00000
0000 20 5=4
Skill: Solve 1 step Children solve problems by grouping and,

bloms, using divisi
(grouping)

@@m
&

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?

oo OO OO OO
Oo OO OO OO

00000
.OEGQ ::::: 20+5=4

counting the numher of groups. Grouping
encouruges children to count in multiples and,
links to repeated subtraction on a number line.
They can use concrete representations in fixed
groups such as numher shapes which helped to
livision.
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Skill: Divide 2 digits by
1 digit (sharing with no
exchange)

= g “%&&

When dividing larger numbers, children can use
manipulatives that allow them to partition into
tens and ones.

Straws, base 10 and place value counters can all
he used to share numbers into equal groups.
Part-whole models can provide children with a
clear written method that matches the concrete
representation.

Skill: Divide 2 digits by
1 digit (sharing with
exchange)

000000

000000

I T—
000

: o | oo00
10 3 | o | ooo

10+3=13 o 000

When dividing numbers involving an exchange,
children can use Base 10 and, place value
counters to exchange one ten for ten ones.
Children will start with the equipment outside
ones equally between the rows.

Flexible partitioning in a part-whole model
supports this method.
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Skill: Divide 2 digits by When dividing numhbers with remainders children
1 digit (sharing with = e can use Base 10 and, place value counters to
remainders) = - 53 exd*‘nang@mtejrbfortenm. Starti@ wu:h,t)rw
. equipment outside the place value grid will
— . 13 (13 [ 13 [ 13 |1 highlight remainders, as they will be left outside
R o the grid once the equal groups have been made.
— e . Flexible partitioning in a part-whole model
 53:4=13r1] supports this method.
Q0OC 000CLOD
00 0 00000
| [
5 000
) 000 °
o 000
© 000
Year5/ 6
Skill: Divide 2 digits by e When using the short division method, children
1 digit (grouping) ' . use grouping. Starting Wlthtthargestplme
«[s ] vulue, they group by the divisor.
Language is important at this step and questions
Ig How many groups of 4 tens can we make?
o0 o0 How many groups of 4 ones can we make?
o0 (00
@ @ ®) Remainders can also be seen as they are left
o0 ungrouped.
=
o0
L A J
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Skill: Divide 3 digits by
1 digit (grouping)

Children continue to use grouping to support
dividing a 3 digit numhber by a 1 digit number.
Place value counters or plan counters can he
used on a place value grid to support this
understanding. Children can also draw their own
counters and group them through a more

Skill: Divide 4 digits by
1 digit (grouping)

0—
(€®)
@9)

| 8532+2=4266

4126 |6

2|8 5 (13 |12

Place value counters or plain counters can he
used on a place value grid to support children to
Children can also draw their own counters and
group them through a more pictorial method.
Chddmdebeenwumgedtcrnwvuawagfmm
with multiple exchanges.
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Skill: Divide multi digits
by 2 digits (short

— | 432:12=36 |

7335+ 15=489

|15‘30‘45‘ED|75|90|105‘120‘135‘150|

When children hegin to divide up to 4 digits by 2
digits, written methods become the most

s and, pictorial .
Children can write out multiples to support their
calculations with loarger remainders.
Children will also solve problems with,
remainders where the quotient can be rounded, as

appropriate.

Skill: Divide multi-
digits by 2 digits (long
division)

12x1=12

0o/3le
12x2=24
REIENENENY S S
—{31610 12%5=60 \432+12=36
7|2 12x6=72
- 5121 "9 12x7=84
12x8=96
0 12x7=108
12 x 10 = 120

0 4 8 9
mlﬁ 1x15=15
p -6 0 0 0 (x40C 2x15=30
3x15=45

-~ — 13 35
7335+15=489 | 0 EE
1 3|8 5x15=75

- 113 5 (x9) 10x15=150

o

Children can also divide by 2 digit numhbers
using long division.

Children can write out multiples to support their
calculations with larger remainders.

Children will also solve problems with
remainders where the quotient can be rounded, as

appropriate.
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Skill: Divide multi digits
by 2 digis (ang

372 +15=24112 |

2|4
11685 7|2

:

-|3/0(0
7|2

12

2 4|12 q1xi5=15
1 5|ﬁ 2%15=30
-3/0 0 3x15=45
12 4%15=60
5% 15 =75

- |slo
10 x15=1580

12

372+15=24%

When a remainder is left at the end of a
calculation, children can either leave it as a
remainder or conwert it to a fractior.

This will depend on the context of the question.
Children can also answer questions where the
quotient needs to be rounded according to the
context.
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Glossary

Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total eg. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

3
i1

Minuend - A quantity or number from which another
is subtracted,

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another,

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.
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Array - An ordered collection of counters, Multiplicand - In multiplication, a number to
cubes or other item in rows and columns. be multiplied by another.

Commutative - Numbers can be multiplied Partitioning - Splitting a number into its

in any order. component parts.

Dividend - In division, the number that is Product - The result of multiplying one
divided. number by another.

Divisor - In division, the number by which Quotient - The result of a division

another is divided.
Remainder - The amount left over after a

Exchange - Change a number or expression division when the divisor is not a factor of
for another of an equal value. the dividend.
Factor — A number that multiplies with Scaling - Enlarging or reducing a number by

another to make a product. a given amount, called the scale factor



