Llantilio Pertholey Primary School - Calculation Policy 2022

At Llantilio Pertholey Primary School, the aim of our calculation policy is to
ensure all children receive equity of offer. Calculation procedures are taught
according to this document so they can be seamlessly built upon year after
year, as the child moves through school. The policy has been taken and
adapted to suit from White Rose Maths. We have found their calculation policy
to be the one which works for the needs of our children and suits the way in
which we teach Maths. The use of concrete resources and visuals underpins
this calculation policy, which is what you would see in a Llantilio maths lesson.

The policy goes through:

e Addition
e Subtraction
e Multiplication and Division (including expectations of times tables)

Each operation is broken down into skills for the year group and shows
recommended models and visuals to support the teaching of the
corresponding concepts alongside, along with clear CPA guidance for each skill
in every year group.



Addition - Overview

Skill: Add 1-digit numbers within 10

Year: 1
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When adding
nurribers ba 10,
children can explore
bioth aggregation and
augmentation

The part-sticle
miodel, discrete and
continious bar
miodhal, number
shapes and ten frame

support aggregation.

The combination bar
muodel, ten frame,
bead string and
nusmiber track all
upport
augrrriatEan,

Skill: Add 1 and 2-digit numbers ta 20

Year: 1/2
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Skill: Add three 1-digit numbers

Year: 2

ﬂ@"@

746+3=16

ﬂ* Snfi

e

7+E+3=16

- 16

When adding three 1
digit rumbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the nurmbers more
efficiently.

This supports
children in their
understanding of
commutativity

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers,

Skill: Add 1-digit and 2-digit numbers to 100

Year: 2/3
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When adding single
cligits to & two-digit
nurmber, children
should be
encouraged to count
on from the larger
rurmber,

They should also
apply their knowledge
of number bonds to
add more efficiently

eg B+ 5=132038
+ 5=43

Hundred squares and
straws can support
children to find the
number bond to 10,




Skill: Add twe 2-digit numbers to 100

Year: 2/3
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At this stags,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws becorme
less efficient.

Children can also use
& blank number line
to count on to find
the total. Encourage
them to jump fo
rmultiples of 10 1o
hecorne more
efficiant.

Skill: Add numbers with up to 3 digits

Year: 3
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 2 digits.

Ensure children write
out their calculation
alongside any
concrete resources 5o
they can see the links
to the written column
method,

Plain counters on a
place value grid can
also be used to
support learning,




Skill: Add numbers with up to 4 digits

Year: 4
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 4 digits.

Ensure children wnte
aut their calculation
alongside any
concrete resources sg
they can see the links
ta the wntten calumn
method,

Plain countars cn a
place value grid can
also be used o
support learning,

Skill: Add numbers with more than 4 digits

Year: 5/6
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Place value counters
or plain counters an a
place value grid are
the most effective
concrete resources
when adding
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the colurmn method
to add larger

nurmbers efficiently




Skill: Add with up to 3 decimal places Year: 5

@ @ ? Place value counters
A and plain counters on
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| 265 | 6.06 adding decimals with
-7 1 1,2 and then 3

24 decimal places.

| 365+2.41=606 | Ensure children have
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Addition — CPA Calculation Guidance

Objective

Concrete

Pictorial

Number bonds of 5, 6, 7, 8, 9and 10
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Use cubes to add
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2+3=5
3+2=5 12
5=3+2 — &0
5=2+3 -

Use the part-part-whole diagram
as shown above to move into the

on the third digit.

in a bar. bstract.
grouporin a bar. Use pictures to add two numbers abstrac
together as a group or in a bar.
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> Use a number line to count on in ones. 5+3=8
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< number 1 by 1 to find the answer.
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3 with 2 of the digits (if possible) then add recombine the groups to make 10.




Objective Concrete Pictorial Abstract
Add together the ones first, then add the | After physically using the base 10 blocks 24+15=39
§ tens. Use the Base 10 blocks first before | and place value counters, children can
£ moving onto place value counters. draw the counters to help them to solve 24
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Make both numbers on a place value 100s 10s 1s 100 +40+6
grid. o0 Y Y ) 500+20+7
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200 from the expanded to the compacted
@ method.
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g © 600 68 As the children move on, introduce
c 00600 . decimals with the same number of
5 @6 - decimal places and different. Money can
S i . Children can draw a pictoral be used here.
As Ch'ldfen move on to decimals, money representation of the columns and place
and decimal place valf.le counters can be value counters to further support their
used to support learning. learning and understanding.
N;dI.}y \;ear J"jf:rf"dre"l;"-'" progress onto | g addition of money needs to have £
adding four digit numbers. and p added separately.
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Subtraction - Overview

Skill: Subtract 1-digit numbers within 10

Year: 1
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Fart-whole models,
bar models, ten
frarnes and number

shapes suppaort
partitioning.

Ten frarmes, number
tracks, single bar
maodels and bead
strings support
reduction,

Cubes and bar
models with two bars
can support finding
the difference,

Skill: Subtract 1 and 2-digit numbers to 20

Year: 1/2
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When subtracting
one-digit numbers
that cross 10,it is
important to highlight
the importance of ten
ones equalling one
ten,

Children should be
encouraged to find
the rumber bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.




As numbers becarme

Skill: Subtract 1 and 2-digit numbers te 100 Year: 2
+7 +30 +5 At this stage,
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larger, straws become
less efficient.

Children can also use
a blank number line
to count on to find
the difference.
Encourage them to
jump to multiples of
10 to become mmore
efficient,

Skill: Subtract numbers with up to 3 digits

Year: 3
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Base 10 and place
value counters are
the most effective
manipulative when
subtraching numbers
with up to 3 digits.

Ensure children write
out their calculation
alongzide any
concrete resources so
they can see the links
to the written colurmn
rmethod.

Plain counters on a
place value grid can
also be used to
support learning,




Skill: Subtract numbers with up to 4 digits Year: 4

4357 Base 10 and place
. i _ 31 value counters are
2735 | F | 435? the most effective

— 2735 manipulatives when

— subtracting numbers
@ o | 2507 | 1622 with up to 4 digits.
| 2735 + - -

Ensure children write

. aut their calculation
| 4,357 — 2,735 =1,622 alongside any
- - concrete resources so

they can see the links
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Skill: Subtract numbers with more than 4 digits Year: 5/6
254502 Flace value counters
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Skill: Subtract with up to 3 decimal places

Year: 5
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Place value counters
and plain courters an
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1, 2 and then 3
decimal places

Ensure children have
experience of
subtracting decimals
with a variety of
decirnal places This
includes putting this
into context when
subtracting money
and other measures.




Subtraction - CPA Calculation Guidance

Objective

Concrete

Pictorial

Abstract

Taking away
ones

Use physical objects, counters, cubes etc.
to show how objects can be taken away.

co Ex P

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

0

4-2=2

4-2=2

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in

Count back on a number line or number
track

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

Column method without regrouping

Show how you partition numbers to
subtract.

A36-14x22
Again make 4 _'& _
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number first.
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B 9 10 11 12 13 14 15
s Cetesepsene
3 Start at the bigger number and count
- o # i back the smaller number, showing the
5 jumps on the number line.
3 13-4=9
Compare amounts and objects to find -3 Hannah has 8 goldfish.
the difference. [AAAATA Helen has 3 goldfish.
Tt Cl. i é ;]; i |5 é : é 5', ¢|0 Find the difference between the number
g Count on to find the difference. of goldfish the girls have.
[
g Lisa is 13 years old. Her sister is 22 years old.
;E Find the difference in age between them.
5 13 ?
Qv
= L M _— — -
= 2 gt 7 . v
-UE_ Use cubes to build towers or make bars sster
to find the difference. Use basic bar h N g
models with items to find the difference. 2
Draw bars to find the difference between
2 numbers.
Objective Concrete Pictorial Abstract
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/// bigger number m—— &%k
then take the R=====c==ccy 20+ 3
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YT away. This will lead to a clear written column
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~ counters alongside the written
E calculation to help to show working.
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Objective

Concrete

Pictorial

Abstract

Use Base 10 to start with before moving
on to place value counters. Start with
one exchange before moving onto
subtractions with 2 exchanges.

Make the larger number with the place
value counters

Draw the counters onto a place value

Children can start their formal written
method by partitioning the number into

Show children how the concrete method
links to the written method alongside
your working. Cross out the numbers
when exchanging and show where we
write our new amount.

o0 @ | b , Falkuatians grid and show what you have taken away clear place value columns.
= 0 (006 o000 234 by crossing the counters out as well as CRTTHT
§ i clearly showing the exchanges you make.
%) 80 i
Bl ¢ .
g < Start with the ones, can | take away 8 When confident, children can find their
g 3 from 4 easily? | need to exchange 1 of own way to record the
B my tens for 10 ones. exchange/regrouping.
o -% ® Befeearouping Moving forward the children use a more
©
Q E © | Just writing the numbers as shown here compact method;
£ ®0 shows that the child understands the ses et s 5 s
—3 method and knows when to : W .ea toan ur;) el:ste:nd.lng o
o exchange/regroup. sul Fractmg any number including
Now | can subtract my ones. decimals.
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Now look at the tens, can | take away 8
tens easily? | need to exchange 1
hundred for 10 tens.
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Multiplication and Division — Times Tables and
Number Facts

Learning the multiplication facts are essential as they make a very large contribution to
numeracy and underpin our maths system like counting, number bonds and place value. If
children can get a firm grasp of their times tables then they have a solid arithmetical
foundation for future problem-solving.

When exploring multiplication and division facts, our teaching will include a balanced range
of experiences that ensure children consolidate and extend their learning. Where possible
they will be integrated into every maths lesson.

It's a good idea to SMASH them to pieces. By this we mean:

e Short and sweet — spend approximately 5 minutes on a times table related activity
every day.

e Mix it up — ensure that children can recall their multiplication facts forwards,
backwards and jumbled up so they can work out related division calculations.

e Arrangement — represent numbers in as many ways as possible (e.g. arrays,
patterns etc)

e Stir and stimulate — encourage variety, movement and competition through times
tables circuit training (make several stations where pupils use times tables to solve
guestions each station requiring physical activity)

e Hammer away — consistent practise and plenty of repetition to develop resilience and
perseverance.

It's worth remembering, times tables is a ‘long game’ and children need to go through
several learning stages over many years before they can understand them.

Learning the multiplication facts are essential as they make a very large contribution to
numeracy and underpin our maths system like counting, number bonds and place value. If
children can get a firm grasp of their times tables then they have a solid arithmetical
foundation for future problem-solving.

The table below shows which times table we will focus on in each year group:

Year 1 Counting in 2’s,Counting in 5’s Countingin 10’s
Year 2 2X, 5X, 10X

Year 3 3X, and 4X

Year 4 6X and 9X

Year 5 7Xand 8X

Year 6 Revision of all




Multiplication and Division - Overview

Skill: Solve 1-step problems using multiplication

Year: 1/2

f One bag holds 5 apples.
How many apples do 4 bags hold?
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D9+ 5+5+5=20

4x5=20
5x4=20

Children represent
multiplication as
repeated addition in
rrany different ways,

In Year 1, children use
concrete and pictorial
representations to
solve problerms, They
are not expected to
recard multiplication
formally:

Ir Year 2, children are
introduced to the
multiplication symbel,

Skill: Multiply 2-digit numbers by 1-digit numbers

Year: 3/4

H T 0

5 4

X 5
1,70

B~ 34x5-170

2 0| (Skda)

+ 186 0 (5x%30]

aienc

—

L
.

_\.
o

0000
0000
0000
0000

¥ ¥

o

Teachers may decide
to first loak at the
expanded colurmn
rmethod before
maving on to the
short multiplication
method.

The place value
counters should be
used 10 support the
undarstanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.
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When moving to 3-
digit by 1-digit
multiplication,
encourage children to
move towards the
short, formal written
method.

Base 10 and place
value counters
continue to support
the understanding of
the written methad.
Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.

1826 x3=5478 |

ThHYTO
1.8‘2 6'

x 3
5|4 |7 |8
2 1

When multiplying 4-
digit numbers, place
value counters are
the best manipulative
to use to support
children in their
understanding of the
formal written
method.

If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written
method.




Skill: Multiply 2-digit numbers by 2-digit numbers

Year: 5
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When multiplying &
multi-digit number by
2-digits, use the area
model to help
children understand
the size of the
numbers they are
using. This links ta
finding the area of a
rectangle by finding
the space coverad by
the Base 10

The grid method
matches the area
model as an initial
written method
before moving on to
the formal written
multiplication
method.

Skill: Multiply 3-digit numbers by 2-digit numbers

Year: 5
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234 x 32 =7,488
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Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
becarme mare
efficient to use but
Base 10 can be used
to highlight the size of
nurmbers,

Encourage children to
move towards the
formal written
method, seeing the
lirks with the grid
rniethiod.




Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6
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2,739 x 28 = 76,692
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When multiplying 4-
digits by 2-digits,
children should be
canfident in the
written method,

If they are still
struggling with times
tables, provide
multiglication grids to
suppaort when they
are focusing on the

use of the methad.

Consider where
exchanged digits are
placed and make
sure this is consistent,




Multiplication and Division — CPA Calculation

Guidance

Multiplication

Pictorial

Abstract

Objective Concrete
S LS =S + T
%
B
j:
©
§ Use different
«< objects to add

equal groups.

There are 3 plates. Each plate has 2 star
biscuits on. How many biscuits are
there?

2+2+2=6
5 ) [l
/N 7 TN A,
VA .V A R VPR —r—
01 23 4 56 78 9% R0URDMUD
5+5+5=15

Write addition sentences to describe
objects and pictures.

HHH

2+2+2=6

Create arrays using counters/cubes to

Draw arrays in different rotations to find

Use an array to write multiplication

e
Add up each column, starting with the
ones making any exchanges needed.

® © L]
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4 x 126 =504

(a] & show multiplication sentences. commutative multiplication sentences. | sentences and reinforce repeated
— S i R
= 2 0000 4x2=8 addition.
o
= s e0ee Q0000
2 2x4=8 o0 00000
2 o0 00000
g 00 > l5.545=15
€ =
E (€ X¢ ]
g 4x2=8 3+3+3+3+3=15
-
£ p—
H Link arrays to area of rectangles. 5x3=15
£
o 3x5=15
F
<
Objective Concrete Pictorial Abstract
Show the link with arrays to first Children can represent the work they Start with multiplying by one digit
introduce the grid method. have done with place value counters ina | numbers and showing the clear addition
- 4 rows of 10 | way that they understand. alongside the grid.
4 rows of 3
4 They can draw the counters, using x 30 5
colours to show different amounts or 7 210 35
Move on to using Base 10 to move just use circles in the different columns
towards a more compact method. to show their thinking as shown below. 210 + 35 = 245
x T v
e Sooo 4 rowsof 13 Moving forward, multiply by a 2 digit
. oos number showing the different rows
L _LL within the grid method.
Move on to place value counters to
& g show how we are finding groups of a 10 8
- g nun:jber.We are multiplying by 4 so we
5 need 4 rows.
s - A 10 100 80
| 4x126 3 30
Fill each row with 126. : % | 1000 | 300 | a0 2
@ e ® | o
] J et 10 |10000| 3000 | 400 | 20

8 ‘soooluoolszo‘ 16




Objective

Concrete

Pictorial

Abstract

Expanded method

Show the link with arrays to first
introduce the expanded method.

Start with long multiplication, reminding
the children about lining up their
numbers clearly in columns.
18
x13
24 (3x8)
30 (3x10))
80 (10x8)
100 (10 x 10)
234

Year 5/6

Compact method

Children can continue to be supported by
place value counters at the stage of
multiplication.

It Is Important at this stage that they always
multiply the ones first and note down their

Bar modelling and number lines can support
learners when selving problems with
multiplication alongside the formal written
methods.

Start with leng multiplication, reminding the
children about lining up their numbers
clearly in columns.

If it helps, children can write out what they
are solving next to their answer.

74

® 6 3
1 2

2 1 o

2 4 o

+ 4 2 o [}
4 & 6 2

This moves to the more compact method.

answer followed by the tens which they note Nk
below. 1342
x 18
13420
10736
24156
Division
Objective Concrete Pictorial Abstract
| have 8 cubes, can you share them Children use pictures or shapes to share | Share 8 buns between two people.
equally between two people? quantities. 8:2=4
|
o % % % % 3
£
=
o
8+2=4
Divide quantities into equal groups. Use a number line to show jumps in 10+5=2
Use cubes, counters, objects or place groups. The number of jumps equals the
value counters to aid understanding. number of groups. Divide 10 into 5 groups. How many are in
o each group?
-
e
o
1]
> 012345867 8910
w0 Think of the bar as a whole. Split it into
g_ the number of groups you are dividing by
g and work out how many would be within
[G] each group.

Mm=+5=7

5%7=10




Obijective Concrete Pictorial Abstract
Link division to = ~ = : Find the inverse of multiplication and
% multiplication by @ o division sentences by creating four
z =
= creating an array B & ® o linking number sentences.
£ and thinking @
2 about the 5x3=15
.g number sentences that can be created. Draw an array and use lines to split the 3x5=15
= Eg 15:3=5 5x3=15 ; R 15+5=3
5 15:5-3 3x5-15 array into groups to make multiplication 15:3-5
T *a= and division sentences. T
Use place value counters to divide using | Students can continue to use drawn Begin with divisions that divide equally
the short division method alongside. diagrams with dots or circles to help with no remainder.
96+3 5 . them divide numbers into equal groups.
[ X 2 1.8
. [ (00,0000 5
< cco ee OONOC/NOO
> —_— 48 7 2
% 42+3
3 wo
L Start with ©eoe0 Encourage them to move towards
5 the biggest counting in multiples to divide more
:g place value. efficiently.
-1 We are
E sharing 40 into three groups. We can put
& 1 ten in each group and we have 1ten
left over. o o®
We exchange
this ten for 10 0]
ones and then 8
share the
ones equally among the groups.
We look at [0)
how manyare () E
in each group. ]
Objective Concrete Pictorial Abstract
14+3= Jump forward in equal jumps on a Complete written divisions and show the
Divide objects between groups and see number line then see how many more remainder using r.
0 how much is left over you need to jump to find a remainder.
W
2 \ ZT 8 = 3 REMAINI T
e Tt
S 3 Y3 I S ARV P R
=4
: || BE R 28 =
S Draw dots and group them to divide an
jg amount and clearly show a remainder.
2
.
© .
0B o romaindes 2
H 364 ~3= Move onto divisions with a remainder.
i ax 121 rem:1 Once children understand remainders,
e 3| 364 &
g 86 r 2 begin to
£ 3 express as a
© .
g ® 'Y ) 0) 504 3 2 fraction or
"c: o oo Q according to the context. s
E ° |o0 | O (5 -
B @ 18 61/5
2 519 ‘3°1
2
t
2 1.4 6
“ 16 21
35|51 1 .0




Objective

Concrete

Pictorial

Abstract

Year 6

Long division

Children will use long division to divide
numbers with up to 4 digits by 2 digit
numbers.

015

321487
-0
gr
32
167
-160

7

17r19
31 [546
31l
236
217
19




