- St Anne’s Catholic Primary School

Calculation Policy

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. Progression within each area of calculation is in line with
the programme of study in the 2014 National Curriculum.

This calculation policy should be used to support children to develop a deep understanding of number and calculation. This policy
has been designed to teach children through the use of concrete, pictorial and abstract (CPA) representations.



Maths Mastery

At the centre of the mastery approach to the teaching of maths is the belief that all children have the potential to succeed. They should have
access to the same curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding
by tackling challenging and varied problems. Similarly, with calculation strategies, children must not simply rote learn procedures but
demonstrate their understanding of these procedures through the use of concrete materials and pictorial representations. This policy outlines
the different calculation strategies that should be taught and used across the school,which is in line with the requirements of the 2014
Primary National Curriculum.

Intent

Maths is a journey and long-term goal, achieved through exploration, clarification, practice and application over time. At each stage of learning, children should be able to
demonstrate a deep, conceptual understanding of the topic and be able to build on this over time. Our overall aims for when children leave St Anne’s Catholic Primary
School, are:
e develop a positive attitude to mathematics as a subject in which all children gain success and pleasure.
e have access to a high-quality maths curriculum that is both challenging and enjoyable, and builds upon previous learning.
e be provided with a variety of mathematical opportunities, which will enable them to make relevant connections.
e ensuring children are confident mathematicians who are not afraid to take risks.
e develop an ability to express themselves fluently, to talk about the subject with assurance, using correct mathematical language and vocabulary.
e develop mathematical skills and knowledge and recall of basic number facts and the four operations
e be able to use this knowledge and understanding to carry out calculations mentally
e make use of pictorial representations and informal notes to help record steps and part answers when using mental methods that generate more information than
can be kept in their heads
e have an efficient, reliable, compact written method of calculation for each operation that children can apply with confidence when undertaking calculations that
they cannot carry out mentally. They will do this by always asking themselves: Can | do this in my head? Can | do this in my head using pictorial representations? Do |
need to use a pencil and paper procedure of a formal written method?




Implementation

Our school has adopted the White Rose Hub’s calculation documents, who are leaders in the field of Mastery in Mathematics. We adapted the policy to match with our
school’s approach. This policy is a statement of the aims, principles and strategies for teaching and learning of calculation strategies in Mathematics. It is designed to help
teachers and staff at St Anne’s Catholic Primary School ensure that calculation is taught consistently across the school and to aid them in helping children who may need
extra support or challenges. This policy is also designed to help parents, carers and other family members support children’s learning by providing an explanation of the
methods used in our school.

The policy is set out in subjects, addition, subtraction, multiplication and division. Within each specific area there is a progression of skills, knowledge and layout for
written methods. The calculation strategies which will be used will reflect this ideology — moving from concrete to pictorial and then abstract recording, leading to more
formal written methods. Mental methods and strategies will work in partnership with these methods. A variety of mental calculation methods will be taught and that
recall of facts will be taught in school and tested regularly. The progression of mental methods and expectations will comply with the New National Curriculum Statements
from July 2014.

At St Anne’s Catholic Primary School, it is important that staff always use correct mathematical language and encourage this from every pupil. This mathematical language
may be individual words or ‘Mantras’ which when used by the pupil will develop confidence in their mathematical processes. This will take place in class discussions as well
as through oral and written feedback, next steps and target setting. The basis of our maths calculation policy is that written methods are complementary to mental
methods and should not be seen as separate from them. Children should use mental methods when appropriate, but for calculations that they cannot do in their heads
they use an efficient written method accurately and with confidence. This document identifies progression in calculation strategies rather than specifying which method
should be taught in a particular year group. According to Mastery in Mathematics, children should not be made to go onto the next stage of their development if they are
not ready and they are not confident. This will lead to misconceptions and poor mathematical foundations and eventually, in later years, pupils will not be able to make
the required progress. Eventually we aim to enable pupils to make informed choices about the methods they use both mental and written that are the most efficient and
this includes recognised compact methods.

Concrete, Pictorial and Abstract (CPA) approach

At St Anne’s, we recognise that the Concrete Pictorial Abstract (CPA) approach is highly effective in the teaching of Maths to develop conceptual understanding. This
approach will vary between year groups and the individual abilities of children within each class.

Manipulatives (objects), pictorial representations, words, numbers and symbols are everywhere. The mastery approach incorporates all of these to help children explore
and demonstrate mathematical ideas, enrich their learning experience and deepen understanding. Together, these elements help cement knowledge so pupils truly
understand what they’ve learnt.

All pupils, when introduced to a key new concept, should have the opportunity to build competency in this topic by taking this approach. Pupils are encouraged to physically
represent mathematical concepts. Objects (manipulatives) and pictures are used to demonstrate and visualise abstract ideas, alongside numbers and symbols.




Concrete — The doing stage

There is a clear focus on the use of manipulatives and visual images to support understanding in every year group. Each new concept or calculation strategy will be
introduced using appropriate manipulatives, giving the children a clear picture of the theoretical mathematics, they are learning. It is important that children have access to
a wide range of manipulatives in every year group and, consequently, we encourage children to be independent in their use of manipulatives throughout the school and
access resources as they see fit. This is the foundation for conceptual understanding.

Concrete resources that may be found in classrooms will include:

0 to 30 Number Line

These resources will vary depending on year group and |nd|V|duaI needs. At home puplls very well may not have access to these school resources; however, they are just a
vehicle to support a pupil’s understanding of a topic. Any objects can be used at home to replace counters, cubes etc.

Pictorial — The seeing stage

A child has sufficiently understood the hands-on experiences performed and can now relate them to representations, such as a diagram or a picture of the problem.

Abstract- The symbolic stage

A child is now capable of representing problems by using mathematical notation, for example 10 +2 =5 1.

Impact

Pupils will leave us prepared for the next stage in their lives with:
e Quick recall of facts and procedures
o The flexibility and fluidity to move between different contexts and representations of mathematics
e The ability to recognise relationships and make connections in mathematics
e Confidence and belief that they can achieve
e The knowledge that maths underpins most of our daily lives
e  Skills and concepts that have been mastered
e Have a positive and inquisitive attitude to mathematics as an interesting and attractive subject in which all children gain success and pleasure.

A mathematical concept or skill has been mastered when a child can show it in multiple ways, using the mathematical language to explain their ideas, and can independently
apply the concept to new problems in unfamiliar situations and this is the goal for our children.




Yeari = Acdg

Objective & Strategy

Concrete

Pictorial

Abstract

Combining two parts to
make a whole: part-
whole model.

» ¥

Use part- part

whole model.

Use cubes to add two
numbers together as a
group or in a bar.

o $88
<, $3%

whole 2 3
Use pictures to add
two numbers together
as a group orin a

XY

3Balls 2Balls

4+3=7
10=6+4

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

Starting at the bigger
number and counting
on.

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 to find the
answer.

12+5=17

1 L K_rl‘ l _\J\ l I }
S | T T T T T T T T T

10 1 12 13 4 15 16 17 18 18 20

Start at the larger number on the number
line and count on in ones or in one jump
to find the answer.

12+5=17

Place the larger number in your head
and count on the smaller number to
find your answer.




Regrouping to make 10.

7+4=11

- O\On- Use pictures or a
- O number line.
O Regroup or partition “If  am at seven, how many more do
Start with the e the smaller number I need to make 10? How many more
bigger number and to make 10. dol add on now?”
use the smaller 84 5=
number to make {04 \/M\
10. TS 10 1T 12 75 (14 15 16 17 16 15 20
Represent & use number y Emphasis should be on the language:
bonds and related m TS
XD “1 more than 5 is equal to 6”

subtraction facts within
20.

2 more than 5.

“2 more than 5is 7”

“8 is 3 more than 5”




Yeqr 2 =

Objective & Strategy Concrete Pictorial Abstract
Adding multiples of ten.
50 =30+ 20 20+ 30 = 50
' ' ' ' ' nG + 5tens = 70=50+ 20
Model using dienes and bead 40 +___ =60

strings.

Use representations for base ten.

Use known number facts

Include teaching of the inverse of addition

including different / Children 2ol [] and subtraction:
combinations of tens & 2_0 explore ways — T
ones of any 2 digit \ s‘.‘; of making | ]+m=20 20-[_=(—| D+ 1=16 = D
number. numbers. []+[J=20 20-[]= 1 +[:|:16 16 - D:1
(Part part whole)
Use known facts. o4 = 3+4=7
| R a O
O o~ o- —pd H + ||| = ”Hl” Leads to
EE = m -—@m 30 +40 = 70
+ = 5] Bl = = = |
Leads to

Children draw representations of H, T

& O.

300 + 400 = 700




Use bar models.

QQ0 eeee * | »
?
3+4=7 e PR N T e W
7+ 3=10 23 + 25 =48
Add a two digit number | [@|®|/®®® 17 +5=22 17 +5=22
and ones. UUUEE 17+5=22 Use part part
Explore related facts:
Use ten frame to whole and number
make ‘magic ten’. @ @ line to model. 17 +5=22
’EF| 6 5417 = 22 22
s 43 22-17=5 17
Children explore the patterns: @ 22-5=17
a6 20 23
17 +5 =22 27 +5=32
Add 2 digit numbers .
and tens. 27 + 30 27 +10=37
+10 +10 +1]0
I 27 + 20 =47
25+ 10=35 | 1 l }
1 1] 1 ] 27 + =57
Explore that the ones digit does 27 37 47 57
not change.
Add two 2-digit S Z o R aE Uk 25 + 4
numbers. o “a < E \
¥ ’ e NPOR 20+ 40 +
8 a7 67 72 47 67 70 72
20+ 40 =860
Model using dienes, place value counters Use number line and bridge ten using 5+7 =12
and numicon. part whole if necessary. 60 +12=72




Add three 1-digit 4+7+6=17

numbers. Put 4 and 6 together to make 10.
Add on 7. .0‘}",; %’: M’. 447 +6)= [0+[7

- Regr nd draw representation - 17
- egroup a aw representation. =
T S— Combine the two numbers that
,Q‘ , make/bridge ten, then add on the third.
Following on from making 10, make 10 + - 15

with 2 of the digits (if possible) then add
on the third digit.

Rapid Recall

Strategies
Add/subtract 9, 19, 29...
Partitioning

Add near doubles
Reorder

(addition and e Bonds within 10
subtraction) e Bonds within 20

e Bonds to 100 (multiples of 10)
e Add single-digit to make a multiple of 10

Count on/back i




Objective & Strategy Concrete Pictorial Abstract
Column Addition — 24 + 15 = After practically using the base 10 Add the ones first, then the tens, then the
no regrouping blocks and place value counters, hundreds: 223
. T 0] @ :
(friendly numbers) .| children can draw the counters to help
CLLCCLIID | mEme @@0@® | them to solve additions. +114
OO0 |(mEEEm S —
. ® 10000}
Add 2 or 3 digit sNe a T O 337

numbers.

Add together the

ones first then add the tens. Use the
Base 10 blocks first before moving onto

place value counters.

000
@0

Children use the ‘steps to success’ to
format their calculation:

*Steps for Success’
1. Write your calculation, label your digits and circle the

operation

3. Use the method, to calculate the answer:

4. Write the answer at the end of the calculation.

Column Addition — with
regrouping.

Make both numbers on a place value

grid.

e
::Q. *

Q000
000

Add up the units and exchange
for one 10.

146

527

10 ones

Children can draw a pictorial
representation of the columns and
place value counters to further
support their learning and
understanding.

Children follow the ‘Steps to Success’ to
regroup and form the calculation
correctly:

| + Addition +
HT ol |T/lol |RT|O
11317@2[5|=[1]|6(2
HiTiO Always start in the ones
11317 column and, work to the left.
®_i2i5
1:6! 2 pon'tforget, if you pass ten, save it
15~ helow the line and, add. it on later!




As the children move on, introduce

® | | 1G] 146 decimals with the same number of
decimal places and different. Money is
e00® 57 P Y
used for context.
00
86" 728 £23 .59
+54.6 + £ 7 55
Add up the rest of the columns, 127 .4 £ 1 1l |1 4
exchanging the 10 counters from one 11
column for the next place value column
until every column has been added. 2 3 36 1
9 0O 8 0
This can also be done with Base 10 to 59 7 7 0
help children clearly see that 10 ones + 1 300
equal 1 ten and 10 tens equal 100. 9 3 51 1
2 1 2

As children move on to decimals, money
and decimal place value counters can be
used to support learning.




Years, &-6 - Addition,

Objective & Strategy

Concrete

Pictoria
|

Abstract

Year 4
Add numbers with up to
4 digits

Children continue to use dienes or place
value counters to add, exchanging ten
ones for a ten, ten tens for a hundred and

Draw representations using place value
grid.

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

ten hundreds for a thousand. T ) :. e® o9 Relate to money and measures.
e r-) @ @
R
Hundreds Tens Ones 2@ e D ® e
S 35 |
| :. o® 7
7 1 1 +| [31916|
I 1T T B _— 3913
I |
Year 5 (As year 4) (As year 4) (As year 4)
Add numbers with more
than 4 digits. Introduce decimal place value counters and 237 +8179
model exchange for addition. 72 3
s as B hundred "
Add decimals with 2 = -0_—"— e ‘:\ﬁ 54 6 E 2 3 5 q
decimal places, tens| ones 4 tenths | hundredths - 4 o/ +54.0 + :E_ 7 5 5
. . ¢ y
including money. e o~y {_ i T £ 127 4 € 3 ’ e |+
. 00 o Isncoo y 1 |
® , | 11
® ,
\




Year 6
Add several numbers of
increasing complexity.

Include adding money,
measure and decimals
with different numbers
of decimal points.

(As year 5)

Introduce decimal place value counters and

model exchange for addition.

tens

ones 4 tenths

hundredths

(As year 5)

237 +8179

A
-

bens | ones s hundred s
e — = S
[ ~ <A alealols
| ~ ;‘i(.‘
| > ‘:li |
oo | C jopcoos  fanobe
'S - 3 OO

{ l

Insert zeros for place holders.

o0

-~

-

- 9

OO0 —

—

| [EE
- NN —
-0|0 OV W
-NUBw e O
O O
_Ol=i— 100 O
val AN
-W—=090 W

PrNWN O W

— 1O~ RO

—

Year 4
Rapid Recall
(addition and
subtraction)

e Sums/differences — multiples of 10/100/1000

e Doubles — within 100

e Add/subtract multiples of 10/100/1000

Strategies

Partition
Small difference
Bridging
Round & adjust




Year 1 - Suskraction

Objective & Strategy Concrete Pictorial Abstract
Taking away ones from | Use physical objects, counters, cubes etc. to Cross out drawn objects to show how 4-3=
a whole. show how objects can be taken away. many has been taken away. The bar i
model can also be used. g =4-3
4-3=1 T
4
3 l ?

000 -¢

Counting back.

Counting back (using number lines or
number tracks) children start with 6 and
count back 2.

oove_se

[2]2]a]efs]e]7[s]s ]

Children to represent what they see
pictorially e.g.

Children to represent the calculation on a
number line or number track and show
their jumps. Encourage children to use an
empty number line.

O
012345678910

O
4 6




Finding the difference.

Finding the difference (using cubes,

Numicon or Cuisenaire rods, other objects

can also be used).

Calculate the difference between 8 and 5:

flaee——

Children to draw the cubes/other
concrete objects which they have used
or use the bar model to illustrate what
they need to calculate.

0000 0000
0000 O

e —

Find the difference between 8 and
5. 8 — 5, the differences is...
Children to explore why

9-6=8-5=7-4 have the same
difference.

Represent and use
number bonds and
related subtraction facts
within 20.

(Part part whole model)

Link to addition — use the PPW model to

model the inverse.

L

[k

If 10 is the whole and 6 is one of the
parts, what is the other part?
10-6=4

Use pictorial representations to show

the parts.
5,;5?

7,

Move to using numbers within the part
whole model.




C [? Jh Yo =) A J L{:J ————
= SUWFQLOTY,

Objective & Strategy Concrete Pictorial Abstract
Partitioning to subtract Use dienes to show how to partition the Children draw representations of dienes
— without regrouping. number when subtracting without and cross off.
regrouping. [ o
(friendly numbers) — 43-21= 43 - 21 =22
34-13 =21 22
o4
S O
Making ten. Use a bead string to model counting to Use a number line to count on to the
the next ten and the rest. next ten and then the rest.
(crossing one ten, 34 -28 = 93-76=17
crossing more than one | - - 4 +10 %3
ten, crossing the 76 80 90 93

hundreds)

‘counting on’ to find ‘difference




Year 3 - Subkraction

Objective & Strategy

Concrete

Pictorial

Abstract

Column subtraction
without regrouping.

(friendly numbers)

Column method using base ten.

Children to represent the base 10
pictorially.

[Os

|

Column method or children could count

back 7.
4 8
=l 17
4|

Children use their ‘Steps to Success’ to
format the question correctly:

*Steps for Success”
1. Write your calculation, label your digits and circle the

operation.

3. Use the method, to calculate the answer.
4. Write the answer at the end, of the calculation.

Column subtraction with
regrouping.

Column method using base 10 and
having to exchange.

41 — 26 =

Is 10s | 1s 10s

v
vV
988 |o=

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

100s | |Os Is
oo feYe"2

LA

Formal column method using ‘Steps to
Success’. Children must understand
what has happened when they have
crossed out, . =Submcticn.-

T10 HIT O
digits. 1l6l2i0/2|7]|=]1]3]5
HiT Qmm!;curorw& If you can't do
1782 g, exchange 10 or 100 across. ‘
O_i2i7 ‘
1:3:5  Rememher to keep your exchanges|
small and tidy so yow don't get
[ confused!




Years, 4-6 - Suoiraction

Objective & Strategy

Concrete

Pictorial

Abstract

Year 4
Subtracting tens and
ones — up to 4 digits.

(introduce decimal
subtraction through
context of money)

Model process of exchange using numicon,

base ten and then move to place value
counters.
234 -179 =

®@ | o ®
OO |000 0000

© 00 (000
P00 00O
o 000

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

| 0Os (Os |s

—_—

| P?m
5 (%
/ \mié

o 00D
>

Formal column method. Children must
understand what has happened when
they have crossed out digits.

S N514
—115lel2
LLH 12

Year 5
Subtract with at least 4
digits, including money
and measures.

(subtract with decimal
values, including
mixtures of integers and
decimals and aligning
the decimal)

Model process of exchange using numicon,

base ten and then move to place value
counters.
234-179 =

® | o ®
GO0 (000 0000

© 100 (e0®
0000 @@ ®
© |e00®

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

| 0Os ( [Os g\lsr
OG oOw | ococo
. | gg
o)
Z | %
[ 4 ®

Formal column method. Children must
understand what has happened when
they have crossed out digits.

Use zeros for place holders.

210 8]
= 12/112/%
2(8/9[2[8

N

7

)
o
ON &
QISR
%) G}




Year 6
Subtract with
increasingly large,
more complex, numbers
and decimal values.

Model process of exchange using numicon,
base ten and then move to place value
counters.

234-179 =

© ® ®
OG0 (000 0000

0 000
0000 (@0 e

© 000

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

| OOs ( [Os Is
OG o0 |ococco
- "
Hg%
: | 62
[ e

Increasingly large and more complex
numbers.
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Objective & Strategy

Concrete

Pictorial

Abstract

Doubling numbers.

Use practical activities using manipulatives
including cubes and Numicon to
demonstrate doubling.

doudle 4is 8

4x2=8 + =@

Draw pictures to show how to double
numbers.

Double 4 is 8

mEE mm
] DD

Partition a number and then double
each part before recombining it back
together.

16
/7 \
10 6
I x2 x2

20 + 12 =32

Counting in
multiples.

Count the group as children are skip
counting, children may use their fingers to

help.
—
18

Children make representations to show
counting in multiples.

4 £
f'\ ~ \A e \/,\,—“/\ ,-!\ 7-

(o) 0|o cl@ @0 cleglo c® e degiod
L G 8 10 I % e &8 2p

2

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

2,4,6, 8,10

5,10, 15, 20, 25, 30




Repeated 3x4-= Children to represent the practical resources in
grouping/repeated 4+4+4 = a picture and use a bar model.
- There are 3 equal groups, with 4 in 3x4=12
addition. each group
' 88 88 88
” 4+4+4=12
””: ””: :: o T Sl i
)
%0 66 o¢ e
Understanding Use objects laid out in arrays to find the Draw representations of arrays to
arrays. answers to 2 lots of 5, 3 lots of 2s. demonstrate understanding. 3% =6
[ S T T — X =
h =Y ( : j ,___'; ‘__}*
[ ~ ‘ ‘ﬁ? - r‘
S OeE 2 x5 =10

»

=
» & © © & O &

O
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Multiplicationy

Objective & Strategy

Concrete

Pictoria
|

Abstract

Doubling numbers.

Model doubling using dienes and place
value counters.
Doubling 26

han
Lall sk =l

N

BE0 pey
00T pgay

Draw pictures and representations to
demonstrate how to double numbers

Partition a number and then double
each part before recombining it back
together.

16
/7 \
10 6
I x2 x2

20 + 12 =32

Counting in
multiples of 2, 5
and

10 from 0.

(repeated addition)

Count the groups as children are skip
counting, children may use their fingers to
help. Progress onto bar models.

e ettt

5+5+5+5+5+5+5+5=40

B

Number lines, counting sticks and bar models
should be used to show representation of
counting in multiples.

/)
N

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,246,8,10
0,3,6,9, 12,15

o, 5, 10, 15, 20, 25, 30

4x3=___




Multiplication is
commutative.

Create arrays using counters, cubes and
numicon.

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

0/00@

12=3x 4
12=4x 3
Use an array to write

multiplication sentences and
reinforce repeated addition.

alongside each

00000
Pupils should understand that an array 88888
can represent different equations and that,
as multiplication is commutative, the 5+5+5=15
order of the multiplication does not _
change the answer. 3+3+3+3+3=15
5x3=15
O 3x5=15
Using the inverse. 2 x4 =8
4 x2 =8
(this should be 8 +2=4
taught alongside 8 4=
division, so pupils |:| % |:| - |:| : = i X;
= 4x
learn how the two
= 2 =8+4
operations work S X S S 42822

other)

Show all 8 related fact
family sentences.




3 = Muwbiplicaition,

Objective & Strategy Concrete Pictorial Abstract
The grid method. Show the links with arrays to first introduce | Children can represent their work with place | Begin with multiplying by one digit
the grid method. value counters in a way that they numbers and showing the clear
-1 = ER understand. addition alongside.
90000 @ of 10
E i!;igiggig; 4f"§“’5 They can draw the counters using colour to
b show different amounts or just use the X 30 5
Move onto base ten to move towards a circles in the different columns to show their 7 210 35
more compact method. thinking.
(W - L4 X3=72 210 +35= 245
———oon 4 rows of 13 ;
——onn
(——— w2 ]n ]

Moving forward, multiply by a 2 digit
number, showing the different rows
within the grid method.

Move onto place value counters to show
how we are finding groups of a number.
We are multiplying by 4, so we need 4

rows... 10 8

@ ® - Bar models are used to explore missing

[ ax126 numbers.
10 100 80
ax| |=20

Fill each row with 126... 3 30 24

® 16D ! 4x126

—O _OE !

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




®@ © L]
® 0060 [ B
(oI (0]0) ‘:
® |00

Then

oo 0{0
Meee

you have your answer.

Rapid Recall
(multiplication and
division

Multiplication and division facts for 2, 5,
10, 3, 4 and 8 times tables.

Strategies

e ‘Double-double’/’half-half’
links within the listed times
tables.

e Associativtity (pushing numbers
around)

Using what | alread




Q Q Q

Sl

Objective & Strategy

Concrete

Pictorial

Abstract

The grid method
(recap from Year 3 for
2 digit x 1 digit).

Children progress to
multiplying 3 digit
numbers by 1 digit
(Year 4 expectation).

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

| 4x126

S0

DO O

bl 0

DOC

Fill each row with 126.
© )
[olcloc] I 1

e —F
[©]0) 98 !E
&

] L

php

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

Children can represent their work with place
value counters in a way that they
understand.

They can draw the counters using colour to
show different amounts or just use the
circles in the different columns to show their
thinking.

I ZY X3=72

Multiply 3 digit by 1 digit numbers

using the grid method.

x | 300 |20

Z

4 | 1200 | 80

28

1200 + 80 + 28 = 1,308




Column
Multiplication.

Children can continue to be supported by
place value counters at this stage of

multiplication. This is initially done where
there is no
regrouping.

321 x 2 =642 ”

Itis
important at this stage that they always
multiply the ones column first.

The corresponding long multiplication is
modelled alongside this method.

The grid method may be used to show how
this relates to a formal written method (see
abstract column).

x |300 |20 |7
4 |1200 |80 |28

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

The grid method can then be progressed
onto the compact method.

327
X 4
| 13/10|9




Year 5 - Mwbiplication,

Objective & Strategy Concrete Pictorial Abstract
Column Multiplication | Children can continue to be supported by | The grid method may be used to show how | The grid method can then be progressed
(3 and 4 digits x 1 place value counters at this stage of this relates to a formal written method (see | onto the compact method.
digit). multiplication. This is initially done where | abstract column).

there is no regrouping.

32|7
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Column Multiplication | Manipulatives may still be used with the Progress to using the column method
— Long multiplication.| corresponding long multiplication modelled 10 8 for long 1|8
alongside. (22 x 31) multiplication. <1113
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Continue to use bar modelling to support

problem solving. l 9. 744




Rapid Recall

(multiplication and
division

Square numbers to 144
Establish whether a number is prime
Recall all prime numbers up to 19

Strategies

X by 9

e X/+by10/100/1000
—including decimals

e Use what you know to...

e x/+ by5/50/25

o xby¥

Use factor pairs — 24 5
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Objective & Strategy Concrete Pictorial Abstract
Column Multiplication | Manipulatives may still be used with the Progress to using the column method
— Long multiplication.| corresponding long multiplication modelled 10 B for long 1|l a
alongside. multiplication.
* 1 3
10 5| 4
=
1|80
3 3|4
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Continue to use bar modelling to support = e

problem solving.
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Multiplying decimals
up to 2 decimal
places by a single
digit.

Remind children that the single digit
belongs in the ones column. Line up
the decimal points in the question
and answer.
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When appropriate, children can use
their place value knowledge to make
the number being multiplied 10, 100
or 1000 times bigger and then
multiply and make the answer 10, 100
or 1000 times smaller.

319(x100)
X 8

2552100 = 25.52




Year ] = Divisiony

Objective & Strategy Concrete Pictorial Abstract
Division as sharing Sharing using a range of Use pictures or shapes to share quantities: Children continue with pictorial
objects: method until fully secure. Children
6 +2=

) )

Sharing: g& g@
e \®

12 shared between 3 is 4

should also be encouraged to use
their 2 times tables facts.
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To progress further, children can then
be moved onto:

‘6 shared between 2 is 3’




Year 2 = Divisiomny

Objective & Strategy Concrete Pictorial Abstract
Division as sharing I have 10 cubes, can you share them into 2 | Children use pictures or shapes to share
equal groups? quantities:
- 33 32
\ [8+2=4 |
Children use bar modelling to show and
support understanding:
12+4=3
00.‘ 000 ‘ 000 ‘ o000
Division as grouping | Divide quantities into equal groups. Use number lines for grouping:
Use cubes, counters, objects or place 28+7=4

value counters to aid understanding.

...l.E .....l...l. ‘..0.0I.......OOIOEOQOOOI
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01234558789 101112

Use bar model to support with division:

20

20+ 5="7
D % ¥=20

Divide 28 into 7 groups. How
many are in each group?




Division using
repeated subtraction

Repeated subtraction using Cuisenaire
rods above a ruler:
6+2
-2 -2 -2

C YN

3 groups of 2

Children to represent repeated subtraction
pictorially:

-2 =& 3
o o?_ 4 06

Abstract number line to represent the
equal groups that have been
subtracted:




Yeaqr 3 = Division,

Objective & Strategy

Concrete

Pictorial

Abstract

Division with arrays

Link division to multiplication by
creating an array and thinking about the
number sentences that can be created:

15+3=5 5x3=15
15+5=3 3x5=15

Draw an array and use lines to split the
array into groups to make multiplication
and division sentences:

© 0000
© &
@ e
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15+3=5 5x3=15
15+5=3 3x5=15

Find the inverse of multiplication and
division sentences by creating eight
linking number sentences:

7x4 =28 4 x7 =28
28 +7 =428 +4 =7
28=7x4 28=4 x7
4=28+77 =28 +4

Division with
remainders

This can be done with lollipop sticks or
Cuisenaire rods:
13+4

Use of lollipop sticks to form wholes-

squares are made because we are dividing
by 4.

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks
pictorially:

There are 3 whole squares, with 1 left over.

13 + 4 = 3 remainder 1

Children should be encouraged to use
their times table facts; they could
also represent repeated addition on a
number line:

‘3 groups of 4, with 1 left over’




Year 4-0

Divisiony,

Objective & Strategy

Concrete

Pictorial

Abstract

Short division with a
remainder

Year 4
Up to 3 digits by 1
digit

Year 5
Up to 4 digits by a 1
digit with remainders

Year 6

Up to 4 digits by a 1
digit and then
progress to long
division (next
objective)

Short division using place value counters
to group:

615 +5
100s | 10s 1s
©0 O\ooooo
©0 h0000100000
© 00000 (00000
1 2 5
1. Make 615 with place value
counters.
2. How many groups of 5 hundreds

can you make with 6 hundred
counters?

3. Exchange 1 hundred for 10 tens.

4, How many groups of 5 tens can
you make with 11 ten counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can

you make with 15 ones?

Children can continue to use drawn
diagrams with dots or circles to help them
divide numbers into equal groups:

00\ /0OOYD O
OO\OCOAOO

However, children should be encouraged to
move towards counting in multiples to
divide more efficiently.

Begin with divisions that divide
equally with no remainders:

2 1 8

3
418 7 2

Move onto divisions with a remainder:

8 6 1 2
3
5(4 3 2
06635
SSSSOlq

Year 5/6
Children can then progress onto
expressing the remainder as fractions
(e.g. 5/8) and decimals (e.g.
663.625).
846+ 4

We write a zero in
—
the tenths column




Long division with
remainder

Yeaqr @ - Division

Begin by modelling method with a 1-digit divisor.

2 — Dividing 7 tens by 3,

Divide : 3)74  we get2 tens, and
¥ some extra.
4_2

Multiply : 35 74
6 — 3X2 tens =60 tens.

2
Subtract : 3)74
-6 —» Subtracting 6 tens
1 from 7 tens

Long Division

2

3)711

Bring down : -6y
14— 1ten 4 ones =14 ones

24— Dividing 14 ones by 3,

Repeat or 3)74  we get 4 ones and
find the _ﬁ some extra.
Remainder : - 12— 3x4 ones =12 ones.

2—> Remainder

Check your answer:
Check : Dividend = Divisor x Quotient
+ Remainder

Divide- the number inside the house with the number outside
of the house. Put the answer on top.

Multiply —the number outside of the house by the number on
top of the house. Put this answer below the number inside the
house.

- the number inside the house from the number below
the inside number.

Bring down- the next number in the dividend.

- all the steps repeated as many times as needed until
you get down to 0.
If there is a leftover this is your remainder.

When moving onto using long division with a 2-digit divisor,
children can write out multiples first:

22)6 710

22, 44, 66, 88, 110 etc




Long division with
decimal remainders

25.2
5)126.0
10
26

-25
10
-10
0

When there is a remainder which you need to write as a
decimal, bring down the 0 in the from then tenths column, and

repeat the process as before.
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