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character.

It is reflected in how we teach,

The Poppy Academy Trust is committed to improving the life chances of all our children. We will nurture a
passion for learning to enable them to thrive in an ever-changing world.

We have shared values across the Trust which we teach explicitly and throughout the curriculum to the
children. At our Church school, these values are rooted in our Christian ethos and distinctive Christian

This is reflected in all our relationships between staff, children, parents, governors and the local community.

what and how our pupils learn within and beyond the classroom.

Written by: Anna Hinton and Grant Kutner
Date: 14.06.26

Approved by: LGB

Date: 09.07.26

Review frequency:

Every 3 years

Target Audience:

All stakeholders

Our Local Governing Bodies are dedicated to the promotion of high standards of educational achievement.
We are committed to eliminating discrimination, advancing equality of opportunity, and fostering good
relations between different groups. These factors were considered in the formation and review of this policy
and will be adhered to in its implementation and application across the whole school community.
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Introduction
This Calculation Policy has been produced in line with the 2014 National Curriculum for Mathematics to ensure consistency and progression in teaching
throughout the school that is age appropriate. It aims to introduce children to the processes of calculation through concrete, pictorial and abstract activities. As
children begin to understand the underlying ideas, they develop ways of recording to support their thinking and calculation methods, use particular methods
that apply to special cases and learn to interpret and use the signs and symbols involved. This policy shows the natural progression that a child should make
in their mathematical education. Children should not progress onto the advanced stages of formal written methods until they have a secure conceptual
understanding.

Intent

MathsatSt . Johno6és Nur s ekayFiel aims td devielapriitely, eraquirithig and resilient minds which are fluent in the fundamentals of
mathematics, building upon knowledge and understanding from KS1 throughout KS2. We strive to ensure children feel confident to apply their skills to
everyday life and are motivated when reasoning and problem solving.

Our overall aims for when children | eave St. Johnds Nursery
1 we ensure children feel confident to apply their skills to everyday life and understand that maths is all around us and intrinsic to a successful life.
1 develop a positive attitude to mathematics as a subject in which all children gain success and pleasure.
1 have access to a high quality maths curriculum that is both challenging and enjoyable, and builds upon previous learning.
91 be provided with a variety of mathematical opportunities, which will enable them to make relevant connections.
9 ensuring children are confident mathematicians who are not afraid to take risks.
9 children are confident when reasoning and make appropriate decisions, applying mathematical thinking in order to solve problems.
1 develop an ability to express themselves fluently, to talk about the subject with assurance, using correct mathematical language and vocabulary.
1 develop mathematical skills and knowledge and recall of basic number facts and the four operations (addition, subtraction, multiplication and
division)
1 be able to use this knowledge and understanding to carry out calculations mentally
1 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

1 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.

1 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?
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Implementation

The schoolusesHertsfor Learni ng O0ES&EM®NBISAL hdatsthreme of work that provides contingi

coverage of the curriculum. We continue to modify to match with our sch

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. Johnds Nursery and | nfant Sc hsistently aarosslthelsehootandro e
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
childrenés |l earning by providing an explanation of the methods used in

The policy is set out according to the 4 operations, addition, subtraction, multiplication and division; and incorporates fractions for KS2. Within each specific
area, there is a progression of skills, knowledge and layout for written methods. The calculation strategies used will reflect this ideology i moving from
concrete to pictorial and then abstract recording leading to more formal written methods. The expectations are that teachers follow this to ensure consistency
in approach and delivery at the appropriate stage. Mental methods and strategies will work in partnership with these methods. A variety of mental calculation
methods are 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 National Curriculum Statements 2014. It is important staff throughout the trust use the correct mathematical language and encourage pupils to do this
also, which will help them develop confidence in their mathematical processes and reasoning. 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.

The Importance of Mental Mathematics
While this policy focuses on written calculation in mathematics, we recognise the importance of mental strategies and known facts that form the basis of all
calculations. Pupils are provided with frequent opportunities to compare and evaluate different calculation strategies. This helps them develop an
understanding that efficiency is personal and based on the numbers involved. Mental maths fluency underpins all effective written calculation approaches.

Concrete, Pictorial and Abstract
Concrete - Manipulatives are objects that can be touched and moved by pupils to introduce, explore or reinforce a mathematical concept. They provide a
vehicle to help pupils make sense of complex, symbolic and abstract ideas through exploration and manipulation. Furthermore, they support the development
of internal models and help build stronger memory pathways. All pupils should have frequent opportunities to develop their understanding of mathematical
concepts through the appropriate use of concrete apparatus.

2 | Page
Poppy Academy Trust Calculations Policy

D U T




Concrete resources that may be found in classrooms will include:
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0 to 30 Number Line

These resources will vary depending on year group and individual needs. At home, pupils very well may not have access to these school resources; however,
they are just a vehicle to support a pupil 6s tomepaecountars dubesgtc.of a topi c.
Pictorial (including jottings) - The act of translating the concrete experience into a pictorial representation helps focus attention on what has happened and
why. This supports deeper understanding and a stronger imprint on memory. Pictorial representations are more malleable than concrete resources and, once
understanding is secured, allow exploration of complex problems that may be challenging to reproduce with manipulatives. When a child is working at the
pictorial stage, it often provides rich opportunities for assessment of their depth of understanding.

Abstract - Written The aim, within this policy, is for compacted forms of notation. These have developed through the history of mathematics. Explicit
individual steps in procedure are hidden or they have been shortcut. The informal and expanded methods expose all the intermediate steps, replicating
thought processes more closely and support understanding prior to compaction.

Abstract - Spoken Learning Our policy is to use the ESSENTIALMATHS speaking frames to develop children's oracy skills, reasoning skills, language
structures, and vocabulary. By integrating these frames into our lessons, we support students in articulating their mathematical thinking, fostering clear and
confident communication and allowing their ideas to become more permanent. This practice also enhances their ability to construct logical arguments,
understand and use complex language structures, and expand their mathematical vocabulary

Impact

Pupils will leave us prepared for the next stage in their lives with:

1 Pupils have an appreciation for the maths in everyday life
Quick recall of facts and procedures
The flexibility and fluidity to move between different contexts and representations of mathematics
The ability to recognise relationships and make connections in mathematics
Confidence and belief that they can achieve
The knowledge that maths underpins most of our daily lives

=A =4 =4 =4 =4
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9 Skills and concepts that have been mastered
1 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. This is the goal for our children. These will be assessed through: assessment,
tracking, pupil progress meetings, performance management, moderation and standardisation.
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including double facts.

Early Years Foundation Stage

Children at the expected level of development will:
Have a deep understanding of number to 10, including the composition of each number
Subitise (recognise quantities without counting) up to 5
Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtracticani@sisine number bonds to 10,

Addition

Subtraction

Multiplication

Division

Children are encouraged to gain a
sense of the number system throug
the use of counting concrete object

B ) )
'I‘L‘ m,ﬂ

ways and count all.

They understand addition as
counting on and will count on in
ones using object s, cubes, bead
string and number line.

00008 _COCCe00

They use concrete and pictorial
representation to record their
calculations.

Children are encouraged to gain a
sense of the number system throug
the use of counting concrete object
and understand subtraction as
counting out.

They begin to count back in ones
using objects, cubes, bead string a
number line.

[ 00000

L B o

They may use concrete and pictorig
representation to record their
calculations.

Children use concrete objects to
make and count equal groups of
objects.

SO

They understand doubling as
repeated addition.
4+4 =8

Children use concrete objects to
count and share equally into 2
groups.

They count a set of objects and
halve them by making two equal
groups.

Poppy Academy Trust Calculations Policy
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When confident children may be
able to pictorially represent their
calculations using symbols and
numbers within a written

They are encouraged to develop a
mental picture of the number systel
in their heads to use for calculation
When confident children may be
able to represent their calculations
using symbols and numbers within
written calculation.

They use concrete and pictorial
representation to record their
calculations. When confident
children may be able to represent
their calculations using symbols an|
numbers within a written
calculation.

They will begin to use objects to
make groups of 2 from a given

amount. They use concrete and
pictorial representation to record

their calculations.

Poppy Academy Trust Calculations Policy
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Pupils should be able to:
read, write and interpret mathematical statements involving addition (+) and equals (=) signs
represent and use number bonds and related subtraction facts within 20

add and subtract ongligit and twedigit numbers to 20, including zero solve estep problems that involve addition, using concrete objects and pictorial

Year 1 Addition

representations, and missing number problems such ag 9.=

Using speaking frames to developildren's oracy skills, reasoning skills, language structures, and vocabulary.

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

-ni-'&

Use part part whole model.

Use cubes to add two num-
bers together as a group or
in a bar.

3

/ o

. . . . . Use pictures to

add two num-
2 8atn

s Bay bers together
asagrouporin
N o

Part whole model drawing

Speaking Frame -
Finding Combinations of Coins for Different Values

The. ... rod represents Dp.

To make Dp, you can combine a Dp coin, Dp coin...

So
Opis equalto COp and Op...
Op=0p+0p+...

Starting with the
biggest number
and counting on

P

Start with the larger number on the bead

string and then count on to the smaller num-

ber 1 by 1 to find the answer,

12+5=17 .

Y P TR

190 1 12 13 4 15 16 7 %8 W 20

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

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

Poppy Academy Trust Calculations Policy
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Regrouping to _,“ >

make 10.
(Thisis an e e——
essential skill for
column addition
later).

6+5=11

Start with the
bigger number
and use the
smaller number
to make 10.

Use ten frames.

S +9=

Use pictures or a number line. Regroup or
partition the smaller number using the part
part whole model to make 10.

T+4=11

If | am at seven, how many more do | need to
make 10. How many more do | add on now?

Poppy Academy Trust Calculations Policy
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Pupils should be taught to:

Year 2 Addition

add numbers using concrete objects, pictorial representations, and mentally including:

a two-digit number and ones
two two-digit numbers
adding three onedigit numbers

solve problems with addition: using concrete objects and pictorial representations, including those involving numbeitesjaadtmeasures

applying their increasing knowledge of mental and written methods
recall and use addition facts to 20 fluently, and derive and use related facts up to 100

Objectives Concrete Pictorial Abstract
and strategy
Add a two = 17 +5=22
.. . 17+5=22 Use part 17+5=22
digit number @ \\
and ones oooe Use ten frame to DuEWhoe
make ‘magic ten i:: :\oumber @ @ Explore related facts
I
|i’.| - 1607 17 +5=22
5+17=22 >
Children explore the pattern. @ R 37—17=5
17 5
- 16 20 23
17+5=22 »~ 22—-5=17
27 +5=32

Poppy Academy Trust Calculations Policy
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Add a 2 digit
number and
tens

25+10 =35

Explore that the ones digit does not change

27 37 47 57

27 +10=37

27 +20=47

27 +0=57

Poppy Academy Trust Calculations Policy
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Add two 2-
digit
numbers
(without
regrouping)

Tens Ones

2o |0

g|o@|a|e
II|I|| = ==

-
—_—

Using base-ten, numicon and place
value counters to support adding two
2-digit numbers without regrouping.

Ones

Iy e

When confident they will begin to draw
the expanded written method.

We provide lots of strategies for adding
two digit numbers
for example number lines -

Adding tens and ones -

40 3
+ 30 5
70 8

[ 43 +35=178 ]

When confident they will begin to
use the expanded written method to
add two digit numbers.

Poppy Academy Trust Calculations Policy
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Add two digit
numbers
with
regrouping
(through ten)

Tens

g|o|a| oja
a|a

TR
/
a|a

Add the ones and regroup them on

the tens frame to exchange for a ten.

Add the tens together.

Ones

- .
(=TT
] I
Il ssmuem |
I

) LEAREE ’

Tens

After practically using the base ten,
they will begin to draw using a pictorial
representation of the expanded written
method (with regrouping).

a7 n-‘-' .,:' 47 &7 7O T2

Use number line and bridge ten using part
whole if necessary.

When they are confident they will
begin to use the expanded written
method to add two two -digit
numbers with regrouping.

50 + 7
+_ 20 + 5

o] +32
2

10

[ 57 +25=f | }

Children will also have the
opportunity to use partitioning for
addition.

25 + 47
ED/+ L 1l"tlh‘l

20+40=60
5+7 =12
60+12=72

Poppy Academy Trust Calculations Policy
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Add three 1- e 7 [1o]+[7]
digit & + "“, =
numbers. .
v o o Regroup and draw representation. = [1 7]
‘ v o Combine the two numbers that make/

ﬂ bridge ten then add on the third.
Combine to make 10 first if possible, or + — 15
bridge 10 then add third digit — L
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Year 3- Addition

Pupils should be taught to:

add numbers mentally, including:

a threedigit number and 1s

a threedigit number and 10s

a threedigit number and 100s

add numbers with up to 3 digits, using formal written methods of columnar addition

solve problems, including missing number problems, using number facts, place value, and more complex addition.

Bar models to be used to support decision making and where the missing humbers fit in our calculations.

Addition of HTO +| 123 +5 =128 123 +5=128 123+5=120+8
O without
regrouping -
= - 000 + OO0
»

-

OO0 00
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Addition of HTO +| 125 + 8 = 133 125+8=133 125+8=133
O with regrouping 125 +5+3 =133
: 133
125 FONNEES
Addition of HTO +| 250 + 20 = 270 250 +20 =270 250 +20 = 200 + 70

T without
regrouping

OEE + ®F
0l0

Leading to any HTO + multiple of 10
(not crossing the ten boundary)

234 +30=200+60+4

Poppy Academy Trust Calculations Policy
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Addition of HTO +| 278 + 50 = 328 278 + 50 = 328 278 + 50 =328

T with regrouping l. .. 270 +50+8 =328
TH|

-
ildren nderstand the exchan
10 tens for one hundred.

Addition of HTO +| 269 + 500 = 769 269 + 500 = 769 269 + 500 = 769
H 200 + 500 + 69 = 769

B e - 3
' = 69
. .‘ e A Ea— ™
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N

79 +63 =142 79 +63 =142 79 +63 =142
Addition of any 70+ 60=130
TO +TO , 9+3=9+1+2
. A - 130+12 =142
Using Partitioning i 430 +30\/+10 +2 30
i 7 100 130 w2
And the same with place value counters 100 +30 =130
ensuring children understand the
exchange.
Add 3 digit Hundreds Tens Ones Hundred T 0
numbers together o= = = 1 4 2
without - l - ] III .o
regrouping + 3 3 4
| Dooo DD . 4 7 6
+ + o |l —
dooop
i 00

[ 142 + 334 =476 ]

Poppy Academy Trust Calculations Policy
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Add 3 dlglt Hundreds Tens Ones Hundreds Tens Dnes
numbers together ||I| " a0
with regrouping . 0] II" " : 2 76
ﬂl:lnﬂ.-l :.'I' + 5 6
" l il
+ 332
GDE_.‘Il:'Ij_'TP] | 1 1
pe S0 | =

: i ( )
./ J IZI"" |"/ 276 + 56 = 332
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Year 4- Addition

Pupils should be taught to:
Add numbers with up to 4 digits using the formal written methods of columnar addition where appropriate

Estimate and use inverse operations to check answers to a calculation
Solve addition twestep problems in contexts, deciding which operations and methods to use and why

Bar models to be used to support decision making and where the missing numbers fit in our calculations.

Adding a multiple — 1700 +1400 1800 + 700 1700 + 1400

0f 1000 or 100 to | SEBEE S T [S333s Seeee
b+ + b+ ++ 4

a 4 digit number 200 500 1100 + 300

Mental 1376 + 1598

E:rigﬁrl::j&mg?s 137442 ———» 1374 + 1600
doubling, using
number bonds,
adding near
doubles)

Add numbers to Add numbers to one decimal place 1.8 + 0.7 1.8 +0.7

e place n‘ T

0.20.5

" e -
" e
" e
e e o
.
I T}
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Use place value equipment on a place Use place value equipment to model Use a column method to add, including
value grid to organise thinking. required exchanges. exchanges.
. Ensure that children understand how the Th H T [3)
Add numbers with columns relate to place value and what to ® PR (-‘w’-‘uz,’-j@({)h“_' 7\
upto 4 digits do if the numbers are not all 4-digit Th H T(O
. numbers. | 5 51| 4
using the formal
written methods Use equipment.to show 1,905 + 775. + 4 2 3|7
of columnar T " - w
.. ; |
addition and ® r o+ + o [Feews
subtraction where 00008 OO0 00000
R ®e ©l0] ~
approprlate. Th H(T)O
Why have only three columns been used for @ [..... ©l0/00/0)] I 51514
the second row? Why is the Thousands box
empty? EELC] PQ e +4 2131|7
®
Which columns will total 10 or more? € 9 |
Th | H T 9] |
] #ooooo OO —/
eeee (@@ X —
l ® ThfHYT O
1SS 4
Include examples that exchange in more + &2 3 7
than one column.
7)9 |
. I
(ThYH T O
LS 5 4
H4|2 3 7
5)J7 9 | |
Include examples that exchange in more
than one column.
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Addition Year 5

Pupils should be taught to:
Add whole numbers with more than 4 digits, including using formal written methods (columnar addition)
Add numbers mentally with increasingly large numbers
Solve addition and subtraction muktep problems in contexts, deciding which operations and methods to use and why

Bar models to be used to support decision making and where the missing humbers fit in our calculations.

Mental Oracy Examples

calculations

(rounding, 1445 + 2999

doubling, using [Jis approximately [ ]. 1445 + 3000 -1

gggzrt:srnbe%r:ds, [[]is approximately [ ]. 1299 + 1299
-[= = Double 1300 - 2

doubles) O-0=0oO+0=01

| estimate the answer will be about[ ]. 443 + 445

Near double 443 + 2

12.36 +5.24
0.36+0.24=0.6
17+0.6=17.6

36.25 + 23.43
Add each place value column individually

Poppy Academy Trust Calculations Policy
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Addition of two
numbers (more
than 4 digits)

Use place value equipment to represent
additions.

MacDonalds sold £9957.68 worth of 2

hamburgers and £1238.5 worth of |
- |
£12385 |

chicken nuggets, How much money did
they take cltogether?

Formal method (using carrying) with more than four digits

Poppy Academy Trust Calculations Policy

i Add a row of counters onto the place value 55825 75879
using column grid to show 15,735 + 4,012, Represent additions, using place value * 37436 * 9486
addition. equipment on a place value grid alongside — —_—

7 [ ™ | H | T [ © written methods. 93312 85365
‘o ‘omo‘ooon’ooo ‘mn -_TT - TTT
.. TTh Th H T (8]
EE) ® ooeec/eee
Use formal method to solve two-step problems in
& esese® 000eC/eeeee
4444 0 contexts.
I need to exchange 10 tens for a 100. 12-73 £44-7 3
TThTh H T © + 83 9 tf 839
2 01 5 3
+1 9 1 7 s 2112 £53-12
3 9 3 2 8 Lo Pt
Representing Bar models represent addition of two or | Use approximation to check whether
Additions more numbers in the context of problem | answers are reasonable.
solving.
i 1 . TThTh H T O TThTh H T O
[ emsm | £28,370 | 6725 | 2 3 4 0 5 2 3 4 0 5
+ 7 8 9 2 + 7 8 9 2
sen  (_eas00 ] i 2 0 2 9 7 3 1 2 9 7
Holy [ 2600 | £1.450) | o
L |
£4,050 I will use 23,000 + 8,000 to check.
ThH T O ThH T O
2 6 00 2 6 0 0
+ 1 4 50 +4 0 50
4 0 5 0 6 6 Si
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Adding Tenths

Link measure with addition of decimals.

Two lengths of fencing are 0-6 m and
0-2m.
How long are they when added fogether?

06m 0-2m

Use a bar model with a number line to add
tenths.

0-6m 0-2m
1 1
Y

O-ImlD'lmlD-ImJU-Im]DImlU-ImJ]

iﬂ'l m lﬂ-l m

o 01 02 03 04 05 06 07 08 09 |

06+02=08
6 tenths + 2 tenths = 8 tenths

Understand the link with adding fractions.

6+2 8
10 10 10

6 tenths + 2 tenths = 8 tenths
0-6+02=08

Adding decimals
using column
addition

Use place value equipment to represent
additions.

Show 0-23 + 0-45 using place value
counters.

Use place value equipment on a place
value grid to represent additions.

Represent exchange where necessary.

o] . Tth Hth QO - Tth Hth
. [Poo o/ee g=q 2
OOESO 103 3
= | -2 5
- 1000 | [eoe SR
o

Include examples where the numbers of
decimal places are different.

| o . Tth Hth O - Tth Hth
00000 - sl O

+ 1 -2 5
® - lo® eeeee|

Add using a column method, ensuring that
children understand the link with place
value.

O - Tth Hth
0-2 3
+ 0 -4 5
0 -6 8

Include exchange where required,
alongside an understanding of place value.

- Tth Hth
q 2
-3 3
2 5
]
Include additions where the numbers of
decimal places are different.

3.4+0.65=2

O -« Tth Hth
34 0
+0-6 5

Poppy Academy Trust Calculations Policy
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Addition Year 6

Pupils should be taught to:
perform mental calculations, using increasingly large numbers
use their knowledge of the order of operations to carry out calculations involving the 4 operations
solve addition multistep problems in contexts, deciding which methods to use and why solve problems involving addition

Bar models to be used to support decision making and where the missing humbers fit in our calculations

Comparing and Represent 7-digit numbers on a place value Discuss similarities and differences Use column addition where mental methods
selecting grid, and use this to support thinking and between methods, and choose efficient are not efficient. Recognise common errors
efficient mental methods. methods based on the specific calculation. with column addition.
methods Compa?re written and mental methlods
™ T o T TH e alongside place value representations. 32,145+ 4,302 =7
o0 [TT T O Jalele} ®
/ , TThTh H T O TThTh H T O
LD.IZGS 43.‘155 3 2 | 4 5 3 2 | 4 2
+ 4 3 0 2 + 4 3 0 2
e 3 6 4 4 7 7 5 | 6 5
leee |eeesecc  |ee
Which method has been complefed
Use bar model and number line accurately?
representations to model addition in
problem-solving and measure contexts. What mistake has been made?

i Column methods are also used for decimal

+8 minutes
m additions where mental methods are not

, , , efficient.
12:05 13:05  13:13
H T O :TthHth
I 4 0-0 9
+ 4 9.8 9
I 8 9.9 8
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Selecting
mental
methods for
larger numbers
where
appropriate

Represent 7-digit numbers on a place value
grid, and use this to support thinking and
mental methods.

[™ [ wh | Tvh | ™ | H [ T [ o |
u|ou.|c |o 0 |¢|

2,411,301 + 500,000 = ?

This would be 5 more counters in the HTh
place.

So, the fotal is 2,911,301.

2,411,301 + 500,000 = 2,911,301

Use a bar model to support thinking in
addition problems.

257,000 + 99,000 = 7

?
1
[[ £257,000 l £100,000 ]

| added 100 thousands then subtracted
1 thousand.

257 thousands + 100 thousands = 357
thousands

257,000 + 100,000 = 357,000
357,000 - 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

Use place value and unitising to support
mental calculations with larger numbers.

195,000 + 6,000 = 7
195+ 5+ 1 = 201

195 thousands + 6 thousands = 201
thousands

So, 195,000 + 6,000 = 201,000

Understanding
order of
operations in
calculations

Use equipment to model different
interpretations of a calculation with more
than one operation. Explore different
results.

3xb5-2=7
QO : 910]0)
o008 Q0

o®% Town 0 e
ee. @101
ow o
3x5-2 @Fx5-2
11 11l

Model calculations using a bar model to
demonstrate the correct order of operations
in multi-step calculations.

16 % 4
\
: )
b [a|a]a]a|a]a|s]e]a]s]a]a]a]a]s]s] }
7

trailer [6|6|S]6|6|6|5|5|5 6|5|5 6|5|E[5]
L J

T
16 = 6

This can be written as: 16 x 4 + |6 % 6

9+ 60
B4 4 96 = 160

Understand the correct order of operations
in calculations without brackets.

Understand how brackets affect the order of
operations in a calculation.

4+6x16
4+ 96 =100
(4+6)x16
10 x 16 = 160

Poppy Academy Trust Calculations Policy
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Pupils should be taught to:

Year 1 Subtraction

read, write and interpret mathematical statements involving addition (+), subtracgpar(d equals (=) signs

represent and use number bonds and related subtraction facts within 20

add and subtract ongligit and twadigit numbers to 20, including zero

solve onestep problems that involve addition and subtraction, using concrete objects and pictorial representations, and missingpnobies such as 7

9.

Taking away ones

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

6-2:4

> o

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

Show subtraction number sentence

18-3=15

Poppy Academy Trust Calculations Policy
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Counting back

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

“Se——
e

Use counters and move them away from the
group as you take them away counting
backwards as you go.

Count back on a number line or number track.

NN

?2 10 11 12 13 14 15

Start at the bigger number and count back the
smaller number showing the jumps on the
number line.

=10 =|0

o ol

38360 4 57

This can progress all the way to counting back
using two 2 digit numbers.

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

13-4=

Find the difference

Compare amounts and objects to find the
difference.

NER——
R

Fencon

v ar
Use cubes to build towers or make bars to find
the difference.
Use basic bar models with items to find the
difference

Count on to find the difference.

Draw bars to find the difference between 2
numbers.

Comparison Bar Models

Hannah has 23 sandwiches, Helen has 15
sandwiches.

Find the difference between the number of
sandwiches.

23-15=
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Make 14 on the ten frame.
Take away the four first to make 10 and then

Part Part Whole Model

You are left with the answer of 9.

takeaway one more so you have taken away 5.

13-7=(6]

VW D ST ——5—"—"ea—nm"e— .-
B EAERREER IR EEEE EE

Start at 13. Take away 3 to reach 10. Then take
away the remaining 4 so you have taken away 7
altogether. You have reached your answer.

How many do we take off to reach the next 10?
How many do we have left to take off?

16-8=
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Year 2 Subtraction

Pupils should be able to:
solve problems with subtraction: using concrete objects and pictorial representations, including those involving nunaigitiesjand measures

subtract numbers using concrete objects, pictorial representations, and mentally, including:
a two-digit number and ones

a two-digit number and tens

two two-digit numbers

applying their increasing knowledge of mental and written methods recall and use subtraction facts to 20 fluently, andrdktige related facts up to 100

Objectives and | Concrete Pictorial Abstract
strategies

Regroup a ten
into

ten ones and 1 ten 10 ones
subtract.

| - 13-5=8
R ka2t - 3
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Make ten strategy
Progression
should be crossing
one ten, crossing
more than one
ten, crossing the
hundreds.

O+

34—28

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

Subtract two two
digit numbers
without
regrouping.

Make the twodigit number using tens and
ones and then take away the amount to bg
subtracted.

87-34 = 53

Tens

o|ojo|x|®
|I||| o |

Ones

5 XX

Tens

1l
1il

When confident, children will begin to use the
expanded written method to subtract tens and
ones.

80+ 7
- 30+4
50+ 3

87 —34 =53
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Subtract two Make tens and ones and then regroup one ter
digit numbers for ten ones to be able to subtract the number

with regrouping.

Tens Ones

I|III|| -

Tens

\./

o

Children will assess if they need to use
regrouping to solve the two digit subtractic
guestion. Draw the method they need to
use.

Tens Ones

III .nm
115

When confident, children will begin to use the
expanded written method to subtract tens and

ones.

60 13
+0 3

40 6

20 || 7

73 —46 = 27
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Pupils should be taught to:

subtract numbers mentally, including:

a threedigit number and 1s
a threedigit number and 10s

a threedigit number and 100s

subtract numbers with up to 3 digits, using formal written methods of columnar addition and subtraction

Subtraction Year 3

solve problems, including missing number problems, using number facts, place value, and more complex subtraction

Children should also be taught to calculate the difference when two numbers are close in range e $8,1dglinting on 98 + 2 = 100 then 100 + 14 = 114, thereforg

difference is 16 at all stages.

Bar models to be used to support decision making and where the missing numbers fit in our calculations.

14-9 =

Make 10

-

[ S
i_¢ ——

Start at 13. Take away 3 to reach 10. Then take away
the remaining 4 so you have taken away 7 altogether.
You have reached your answer.

16 - 8=

How many do we take of f
to reach the next 10?

How many do we have left
to take off?
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Subtract HT@Q O | 135-2=133
(using bonds
leading to
partitioning)

—-I'S- o2l 148 -5=143
'I\
152-2=150
-6y =2 150-5=145

124 130 |32
152-7=152-2-5=145

Subtract HT@Q T | 135-20=115
(using bonds
leading to
partitioning)

248 - 20 = 228
9_1&5 = '60‘ = \85
a0 20
162-70=92
162 - 60 = 102
-20 - hO 102 - 10 = 92
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Subtract HT@ H | 635 —400 = 235 478 — 200 = 278

(using bonds)

Subtract any TO| 72 - 26 = 46 78-49=29

¢ TO Using 28 40- 38

artitionin -
P J Use dienes and place value counters to g-afgg
model 72 -20-2-4=46 -1=

78-40-8-1=29
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Column method o

coouins | ]
oy
[

Show how
you partition
numbers to
subtract.
Again make
the larger
number first,

Use Base 10
to make the
bigger
number then
take the
smaller
number
away.

3614722

[Fesaaansns 5
OIoTTTm
e o
@ | . i Cakulations
O0® Ewsrsa:
%ﬁ‘(& il e
e

Draw the Base
10 or place
value counters
alongside the
written
calculation to
help to show
working.

G40 + 7
i 2O &

20+ 3

This will lead to a clear

5/
Lz
20

written column
subtraction.
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Column method
with regrouping

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

Tens Ones

F28-582= 146
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@loe | ®
OO0 000 0000 z;;

Start with the ones, can I take away
8 from 4 easily? I need to exchange
one of my tens for ten ones.

Now I can subtract my ones.

@ | @ | . Calculations
0 |60 0000 4
oo —

Now look at the tens, can I take away
8 tens easily? I need to exchange one
hundred for ten tens.
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Subtraction Year 4

Pupils should be taught to:
subtract numbers with up to 4 digits using the formal written methods of columnar subtraction where appropriate
estimate and use inverse operations to check answers to a calculation
solve subtraction twestep problems in contexts, deciding which operations and methods to use and why

Bar models to be used to support decision making and where the missing numbers fit in our calculations.

Subtraction of OO O
multiples SO O
10/100/1000 vV, : 2600 — 800
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Subtract with
numbers up to
four digits,
including
exchanging

Understand why exchange of a 1,000 for
100s, a 100 for 10s, or a 10 for 1s may be
necessary.

Use column subtraction, with understanding
Represent place value equipment on a of the place value of any exchange
place value grid to subtract, including required.
exchanges where needed.
S T H T (0O)
Th | . N - I 2 5|0
- 00 [0 I = & »le
| 0
T i T 0 ‘
@ ®® POORN 0
‘ 0
J
- 0
Th = E=EEE 0 To
S000S COONN
e (Th )T O
y'2]1s5 o
Th H | T 0 - 412 0
0008® “COXN
.:.. 8)3 0
L]
(TAAH T O
Y{'25 0
- 4 2 0
L J8 3 0
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Column
subtraction with
exchange across
more than one
column

Understand why two exchanges may be
necessary.

2,502-243=7?

"
£l

I need to exchange a 10 for some 1s, but
there are not any 10s here.

Make exchanges across more than one
column where there is a zero as a place
holder.

2,502 -243=7
™ | H T )
£ p... C Q0
=% | W & ¢V |-—¢
e 9000 |D0000 0000
OO 0009
©) @

Make exchanges across more than one
column where there is a zero as a place
holder.

2502-243=7

ThfH T)O
2 |48 '0| 2
2 4|3

2 48[dP 2

—
|
—

&>

~

&ix
o~ Lo
‘ =
2w NIO

~l
|
NN
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Representing
subtractions and
checking
strategies

Use bar models to represent subtractions
where a part needs to be calculated.

Total
5.762

7 1 e )

Yes votes No votes

| can work out the total number of Yes votes
using 5,762 - 2,899.

Bar models can also represent find the
difference’ as a subtraction problem.

7
Danny 899

wis [ 1.005 ]

Use inverse operations to check
subtractions.

| calculated 1,225 - 799 = 574.
I will check by adding the parts.

ThH T
225 rs
T 7
7

799 574 S >
I 3

wid» 2|0

The parts do not add to make 1,225.

| must have made a mistake.
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Pupils should be taught to:
subtract whole numbers with more than 4 digits, including using formal written methods (columnar subtraction)
subtract numbers mentally with increasingly large numbers
solve subtraction mulstep problems in contexts, deciding which methods to use and why

Subtraction Year 5

Column
subtraction with
whole numbers

Use place value equipment to understand
where exchanges are required.

2,250 - 1,070

o

Represent the stages of the calculation
using place value equipment on a grid
alongside the calculation, including
exchanges where required.

15,735 - 2,582 = 13,153

TTh v S R NI ] - TThTh H T ©
L ] .““3::0001“0 ooy | 5 7 3 S
I | | 2 58 2
3
Now subtract the 105, Exchonge | hundred for 10 tens
TTh l £ I O - S [ 0 TThTh H T ©
T \ == :
° ™ R A
‘ o8  seess . 5 8 2
| ooe
z , 5 3
Subtract the 100s, 1,000s and 10,0005
[ TTh . ™ } H T T T o I TThTh H

wloe w -

Use column subtraction methods with
exchange where required.

TThTh H T O
T X0 9 7
-1 85 3 4
4 3 5 6 3

62,097 - 18,534 = 43,563
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Checking
strategies and
representing
subtractions

Bar models represent subtractions in
problem contexts, including ‘find the
difference’.

Athletics Stadium [ 75,450 ]

Hockey Centre %2300
Velodrome 15,735 >

Children can explain the mistake made
when the columns have not been ordered
correctly.

IMMINH T ¢ TThTh W T
I 7 8 y ' 7872 2
( I 2

2 | 8 8 9

Use approximation to check calculations.

| calculated 18,000 + 4,000 mentally to
check my subtraction.
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Pupils should be taught to:

Subtraction Year 6

perform mental calculations, including with increasingly large numbers
use their knowledge of the order of operations to carry out calculation involving the 4 operations
solve subtraction mulstep problems in contexts, deciding which methods to use and why

solve problems using subtraction

Comparing and

Use counters on a place value grid to

selecting represent subtractions of larger numbers.
efficient ’
methods T - - -
ee 0RBBWOOOON 00000
® ANAN VRBW

Compare subtraction methods alongside
place value representations.

. + + +
+ T

+ +
2,145 2,149 2,179 2,679

_ Th H T 1 0 |
ee VBBV COON 00000
® AN T
ThH T O ‘ '
2 6 7 9
- 5 3 4
2 | 4 5

Use a bar model to represent calculations,
including ‘find the difference’ with two bars
as comparison.

[ computer gome ]

puzzle book ¢ £12:50 ’

Compare and select methods.

Use column subtraction when mental
methods are not efficient.

Use two different methods for one
calculation as a checking strategy.

)

1,552 1,558

Use column subtraction for decimal

problems, including in the context of
measure.

H T O -Tth Hth

3 0 9:-6 0
-2 0 6-4 0

i 0 3-2 O

1,952
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Subtracting
mentally with
larger numbers

Use a bar model to show how unitising can
support mental calculations.

950,000 - 150,000
That is 950 thousands - 150 thousands

( as0 )

150 | 800

So, the difference is 800 thousands.
950,000 - 150,000 = 800,000

Subtract efficiently from powers of 10.

10,000 - 500 = ?
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Pupils should be taught to:

teacher

Year 1 Multiplication

solve onestep problems involving multiplication by calculating the answer using concrete objects, pictorial representations angitrtigssupport of the

Doubling

Use practical activities to show how to double a
number.

Draw pictures to show how to double a number.

Double 4 is 8

mEE 00
] DD

Show calculation

3groups of2 =6

Counting in multiples

Count in multiples supported by concrete objects
in equal groups.

Count in multiples of a
number aloud. Write
sequences with
multiples of numbers. 2
4,6, 8,105, 10, 15, 20
25, 30
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1 Use different objects to add equal groups. Wri iti i j
Repeated add |t| On J qual group picrtltﬁ::d't]on sentences to describe objects and
. !
B3+ 3 S

14 24+42+2=10

Year 2 Multiplication
Pupils should be able to:
recall and use multiplication facts for the 2, 5 and 10 multiplication tables, including recognising odd and even nuiichéate osathematical statements for
multiplication a within the multiplication tables and write them using the multiplication () @quals (=) signs
show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot
solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, anidatiotigind division facts, including
problems in contexts.

Objective and | Concrete Pictorial Abstract
strategy
Doubling Model doubling using base ten by Draw pictures and representationsto |26 x 2

partitioning tens and ones. Then double th show how to double numbers.
tens and double the ones. Make the total
amount.

Double 26 :
26 x 2=

47 | Page
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5

Lol <l ol
Lelloll o

h "

DBY peo
D00 gnn

" 40+ 12=52

Al il 1l

‘
‘

4
H
-4
'

4

‘

Counting in
multiples of 2, 3,
4,5, 10 from O
(repeated
addition)

Using different manipulatives to make
repeated additions sums.

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

h

3+3+3+3=12
3x4=12

5+5+5+5+5=25
5x5=25

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

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,369 12,15
0, 5,10, 15, 20, 25, 30

4 x 3 =
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Multiplication is
commutative.

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.

Create arrays using counters, numicon anl Use representations of arrays to show different
cubes.

calculations and explore commutativity.

0\/0\/O\/O
OO
O/\O/\O/\C

12=3x4
12=4x3

Use an array to write
multiphcation sentences and
reinforce repeated addition

00000
00000
00000

§5+54+5=15
O 3+3+3+3+3=15
5x3=15
I x5=15
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Using the
Inverse

This should be
taught alongside
division, so
pupils learn how
they work
alongside each
other.

x
Il

2x4=8
4x2 =8
8+2=4
B+d4=12

8=2x4

Show all 8 related fact family sentences.

Pupils should be taught to:
recall and use multiplication facts for the 3,4 and 8 multiplication tables
write and calculate mathematical statements for multiplication using the multiplication tables that they know, including{fdigit numbers times ongligit
numbers, using mental and progressing to formal written methods
solve problems, including missing number problems, involving multiplication, including positive integer scaling probleanseeapdndence problems in with 1
objects are connected to m objects

Year 3 Multiplication

Understanding
equal grouping
and repeated
addition

Children continue to build understanding of
equal groups and the relationship with
repeated addition.

They recognise both examples and non-
examples using objects.

L |||
O C '

Children recognise that arrays demonstrate
commutativity.

0000
0 00|0

gese

This is 3 groups of 4.
This is 4 groups of 3.

Children understand the link between
repeated addition and multiplication.

8 groups of 3 is 24.

3+3+3+3+3+3+3+3=24
8x3=24
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Children recognise that arrays can be used
to model commutative multiplications.

S EE BT
Ssss880
sEEBRERS

| can see 3 groups of 8.
| can see 8 groups of 3.

A bar model may represent multiplications
as equal groups.

Using
commutativity
to support
understanding of
the times tables

Understand how to use times-tables facts
flexibly.

i & f o o o

There are 6 groups of 4 pens.
There are 4 groups of 6 bread rolls.

| can use 6 x 4 = 24 to work out both totals.

Understand how times-table facts relate to
commutativity.

6x4=24
4x6=24

Understand how times-table facts relate to
commutativity.

I need to work out 4 groups of 7.
I know that 7 x 4 = 28

so, | know that

4 groups of 7 = 28

and
7 groups of 4 = 28.

Poppy Academy Trust Calculations Policy

51 | Page




Understanding
and using x3, x2
x4 and x8 tables

Children learn the times-tables as ‘groups
of', but apply their knowledge of
commutativity.

sH= &k A G
uuulhnw._?w

1 Q r a (\D
it AN

| can use the x3 table to work out how
many keys.

| can also use the x3 table to work out how
many batteries.

Children understand how the x2, x4 and x8
tables are related through repeated
doubling.

900!

000 |

000!
st . 000
000 000
000, 000

Q00 000 000
Q00 000 Q00

3x2=6 3x4=12 3x8=24

Children understand the relationship
between related multiplication and division
facts in known times-tables.

o\
/N 00000
L) 0000e

2x5=10
5x2=10
10+5=2
10+2=5

Using known
facts to multiply
10s, for example)
3 x40

Explore the relationship between known
times-tables and multiples of 10 using place
value equipment.

Make 4 groups of 3 ones.
0606 060600 000 000

Make 4 groups of 3 tens.

What is the same?
What is different?

Understand how unitising 10s supports
multiplying by multiples of 10.

OO
@000

4 groups of 2 ones is 8 ones.
4 groups of 2 tens is 8 tens.

4x2=8
4%20=80

Understand how to use known times-tables
to multiply multiples of 10.

i L i i i i i
T T T T T T T

i 3
r L
0 10 20 30 40 50 60 70 8O

4x2=8
4 x20=80
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Multiplying a 2
digit number by
a 1-digit number

Understand how to link partitioning a 2-digit
number with multiplying.

Each person has 23 flowers.

Each person has 2 tens and 3 ones.

Wi W Wy
Ll i Ll
There are 3 groups of 2 tens.

There are 3 groups of 3 ones.

Use place value equipment to model the
multiplication context.

A 0]
0 ==
Al =
0 =

There are 3 groups of 3 ones.

There are 3 groups of 2 tens.

Use place value to support how partitioning
is linked with multiplying by a 2-digit
number.

3x24=7

ooon0

3x4=12

- [

-
(Grrrrrm)
e==

ooon

o000

[

ooo0n

3 x20=60
60+12=72
3x24=72

Use addition to complete multiplications of
2-digit numbers by a 1-digit number.

4x13=7

4x3=12 4x10=40

12+40=52

4x13=52

ArIFar: The two digit number is partitioned horizontally

with the tens digit coming first. The equation is
then represented using counters (or an array).

4 Again, the two digit number is partitioned
horizontally with the tens digit coming first. This
time the equation is represented using place value
counters or Dienes.
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Multiplying a 2
digit number by
a l-digit
number,
expanded
column method

Use place value equipment to model how
10 ones are exchanged for a 10 in some
multiplications.

3x24=7?

3x20=60
3x4=12

[ @uaaa
aocaaa
aa

Qe

3x24=60+12
3x24=70+2
3x24=72

Understand that multiplications may require
an exchange of 1s for 10s, and also 10s for
100s.

4x23=7?

o ae

OO (C]0]0)
OJ0] (0]C10]
OO 0]C10)
OJ0) 0]010)
O]0) 0]Cl0]

5x23=7?
5x3=15

5x20=100

5x23=115

Children may write calculations in expanded
column form, but must understand the link
with place value and exchange.

Children are encouraged to write the
expanded parts of the calculation

separately.
T o) T O
rerpeereny nanan I 5
rrrerrTTn) nosoon % 6
rrrrrTTTTRY sasan S i
rrrITTT™ smoon 6x5
rrrTrTTTn) saoon + 6x10
crrrrrerT) sooan e
5x28=7?
i . ]
28
x 5
40 5x8
100 5x20
140
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Pupils should be taught to:
recall multiplication facts for multiplication tables up to 12 x 12
use place value, known and derived facts to multiply mentally, including: multiplying by 0 and 1; multiplying togethere8snumb
recognise and use factor pairs and commutativity in mental calculations
multiply two-digit and threedigit numbers by a on€igit number using formal written layout

solve problems involving multiplying and adding, including using the distributive law to multiplgigtanumbers by 1 digit, integer scaling problems and har

Year 4 Multiplication

correspondence problems such as n objects are connected to m objects

Multiplying by
multiples of 10
and 100

Use unitising and place value equipment to
understand how to multiply by multiples of
1, 10 and 100.

3 groups of 4 ones is 12 ones.
3 groups of 4 tens is 12 tens.
3 groups of 4 hundreds is 12 hundreds.

Use unitising and place value equipment to
understand how to multiply by multiples of
1, 10 and 100.

Ciiaais el WAsiEsabe
S g T e )

3x4=12

3x40=120
3 x400 = 1,200

Use known facts and understanding of
place value and commutativity to multiply
mentally.

4x7=28

4 x70 =280
40 x 7 = 280

4 x 700 = 2,800
400 x 7 = 2,800
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Understanding
times-tables up
to 12 x 12

Understand the special cases of multiplying
by 1 and 0.

Represent the relationship between the x9
table and the x10 table.

——

Represent the x11 table and x12 tables in

relation to the x10 table.

2x11=20+2
3x11=30+3
4x11=40+4

H
o
+
@

EN
-
N

Understand how times-tables relate to
counting patterns.

Understand links between the
x3 table, x6 table and x9 table
5x 6is double 5% 3

x5 table and x6 table
| know that 7 x 5= 35
solknowthat 7 x6=35+7.

x5 table and x7 table
3x7=3x5+3x2

Ins 2
r |

T
y el

00

DO

= =

—_—
17

%9 table and =10 table
6 x10=60
6x9 =60-6

Speaking Frame - Counting in Multiples

We are using to count in multiples of

The multiple of is

This could also be + + +
groups of is

This is also X -
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Understanding

Make multiplications by partitioning.

Understand how multiplication and
partitioning are related through addition.

Use partitioning to multiply 2-digit numbers

multiplication
for 2- and 3digit
numbers
multiplied by a
single digit

multiplications.
Make 4 x 136 using equipment.
.li'w?fi:.“..

| can work out how many 1s, 10s and 100s.

There are 4 x 6 ones... 24 ones
There are 4 x 3tens ... 12 tens
There are 4 x 1 hundreds ... 4 hundreds

24 + 120 + 400 = 544

column method for multiplication of up to
3-digit numbers by a single digit.

000000 : i
000000 -
000000 ¢

i b ingle digit.
andt.;J'sw!g . 4 x 12 is 4 groups of 10 and 4 groups of 2. yasngeod
parttioning In 00000000 00000000 18x6=72
multiplication | S 00000000 00000000 e

[ccooccccooad 00000000 00000000
lcccococcc0d lOOO“OOOOOl lOOOOOOOOJ
6666066000 T T T
x3=2 4x5=20 4x8=32
4x12=40+8
4x3=12
4x5=20
12+20=32 18x6=10%6+8x6
- = 60 + 48
4x8=32 = 108
Column Use place value equipment to make Use place value equipment alongside a Use the formal column method for up to

3-digit numbers multiplied by a single digit.

Understand how the expanded column
method is related to the formal column
method and understand how any
exchanges are related to place value at
each stage of the calculation.
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3. Grid method (using place value counters or Dienes)

The same layout is used as before but this time, the
digits are being used.

=

The three digit number is partitioned horizontally
with the hundreds first followed by the tens and
5| | ones.
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Multiplying
more than two
numbers

Represent situations by multiplying three
numbers together.

@/ B 89
W SN DWW

Each sheet has 2 x 5 stickers.
There are 3 sheets.

There are 5 x 2 x 3 stickers in total.

5x2x3=30
L_.I._J
10 x3=30

Understand that commutativity can be used
to multiply in different orders.

000000 000000 000000 00OCOO0
000000 000000 000000 000000

900000 000000 000000 000000 000000
09000060 C00000 000000 000000 000000

2x6x10=120
12 x10=120

10x6x2=120
60 x 2=120

Use knowledge of factors to simplify some
multiplications.

24x5=12x%x2x5

Rx2x5=

lﬁ_l
12x10 =120
S0,24 x5=120
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Year 5 Multiplication

Pupils should be taught to:
multiply numbers up to 4 digits by a oner two digit number using a formal written method, including long multiplication for-thigit numbers
multiply numbers mentally, drawing upon known facts
multiply whole numbers and those involving decimals by 10,100 and 1,000
solve problems involving multiplication, including using their knowledge of factors and multiples, squares and cubes
solve problems involving multiplication including understanding the meaning of the equals sign

Understanding | Use cubes or counters to explore the Use images to explore examples and non- Understand the pattern of square numbers
factors meaning of ‘square numbers'. examples of square numbers. in the multiplication tables.
25 is a square number because it is made Use a multiplication grid to circle each
from 5 rows of 5. square number. Can children spot a
pattern?
Use cubes to explore cube numbers. 8 x8 =64
8° =64

; g ‘
12 is not a square number, because you

8 is a cube number. cannot multiply a whole number by itself to
make 12.
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multiples of 10,
100 and 1,000

multiplying by unitising.

5 groups of 3 ones is 15 ones.
5 groups of 3 tens is 15 tens.

So, | know that 5 groups of 3 thousands
would be 15 thousands.

how to multiply by multiples of 10, 100 and

1,000.
(] ) ) @) )
.::: ) ) (o) o)
0006 8566
HEO®
0600 9066 0000 00060
0000 9068 0000 ©066e
4x3=12 6x4=24
4 x 300 = 1,200 6 x 400 = 2,400

Multiplying by Use place value equipment to multiply by Understand the effect of repeated Understand how exchange relates to the
10. 100 and 10, 100 and 1,000 by unitising. multiplication by 10. digits when multiplying by 10, 100 and
X 1,000.
1,000 e e & 8 8 (UL
4 x10 =4 tens = 40 I
. . ! H T
4 x 100 = 4 hundreds %m i w _ m i
= 400 |
17 x 10 =170
17 x100=17 x 10 x 10 = 1,700
17 x 1,000 = 17 x 10 x 10 x 10 = 17,000
Multiplying by | Use place value equipment to explore Use place value equipment to represent Use known facts and unitising to multiply.

5x4=20
5x40=200
5x400= 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000
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Multiplying up to
4-digit numbers
by a single digit

Explore how to use partitioning to multiply
efficiently.

8x17=7?
{4 \ -
0000000000 (0000000
0000000000 (0000000
0000000000 (0000000
0000000000 (0000000
0000000000 (0000000
0000000000 (0000000
0000000000 (0000000
0000000000 (0000000
8 x10=80 8 x7="56
80 + 56 =136
So,8x17 =136

Represent multiplications using place value
equipment and add the 1s, then 10s, then
100s, then 1,000s.

H T o}

8@@@@ C]0]0)
8@@@@ 0]C]0)

%@@@@ 0]C[0]
8@@@@ 0]0]C]

8@@@@ OO0

Use an area model and then add the parts.

100 60 3

5/ 100x5=500 | 60x5=300 3x5=15

Use a column multiplication, including any
required exchanges.

Multiplying 2
digit numbers by
2-digit numbers

Partition one number into 10s and 1s, then
add the parts.

23x15=7?
L L L )
10 x 15 = 150 10 x 15 = 150
HTO
B
315 =45 45
There are 345 bottles of milk in total, 3’ 4.3
23 x15=345

Use an area model and add the parts.

28 x15=7

20m 8m HTO

2 00

10m 20 x 10 =200 m? 8x10=80m 1 00

8 0

. 4 0

m 20 x5 =100 m’ 8xS=40m’ | T3
28 x 15 =420

Use column multiplication, ensuring
understanding of place value at each stage.

3 4
x 27
2328 4 x7

238 3#Hx7
680 34x20
9 1 8 34x27

Poppy Academy Trust Calculations Policy

62 | Page




e
POPPY
AGROEMY
TRUST

5. long iplication (i ed ide grid method)
e TOXTO 74
X1 6
2l X Lb6=]59 4 2 4 @xe)
- I 2 0 goxe)
mx] 20 4“ 4 OGxw
| 0j2 00 Lrl‘ri 2.0 0w
6l1 20| 24| 38 4

>
-
o Flon

r~

e

Multiplying up to
4-digits by 2
digits

Use the area model then add the parts.

100 40

143 = 12 = L.716

There are 1,716 boxes of cereal in totol

143 x 12=1,716

3 Th H

0
&
2

Use column multiplication, ensuring

understanding of place value at each stage.

3

2

8 6 143 x 2
) 7379~ 143 x 10
I 7 1 6 143 x 12

Progress to include examples that require
multiple exchanges as understanding,

confidence and fluency build.

Poppy Academy Trust Calculations Policy

63 | Page




1,274 x32=7?
First multiply 1,274 by 2.

I 2 7 4
32
2 5 4 8 1,274 x 2

Then multiply 1,274 by 30.

1 27 4
2 5 4 8 1L274 x 2
3 8,2,2 0 1274x30

Finally, find the total.

| 27 4
x 3 2
25,4 8  1274x2
3 8,2,2 0 1274x30
4 07 6 8 1274x3

1,274 x 32 = 40,768
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Multiplying Use place value equipment to explore and Represent multiplication by 10 as exchange Understand how this exchange is
decimals by 10, | understand the exchange of 10 tenths, 10| °" @ place value grid. L s e b
100 and 1,000 | hundredths or 10 thousandths. N N T ThTRTT 1ol l=ITh
2000 25x10=25 2 ST
ceve 2:5 x 100 = 250 2 5 0|
f ::g 2:5x 1,000 =2500 | 2 5 0 0 |
| | oSe®
(L1 1]
©)/ |eeee
014 x10=1-4
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Pupils should be taught to:

solve problems involving multiplication

Year 6 Multiplication

multiply multidigit numbers up to 4 digits by a twdigit whole number using the formal written method of long multiplication
perform mental calculations, including with mixed operations and large numbers
use their knowledge of the order of operation to carry out calculations involving the 4 operations

a 4digit number

Multiplying up to| Use equipment to explore multiplications.

This is a multiplication:

4 x 2,345
2,345 x 4

by a single digit . - - =
@ 000 0000 |000ee

number ®9 °0@® 0O00®
) @ee P06
@ @e® 20000
4 groups of 2,345

Use place value equipment to compare
methods.

Method |
3 22'S
) 3 228
ceeee - 00000 3 225
©ee808 - 00000) + 3225
1 2900
1 V 3
Method 2
Aax3000 4x200 420 45
12000 « BOO + 80 + 20+129%00

Understand area model and short
multiplication.

Compare and select appropriate methods
for specific multiplications.

Method 3

3.000 200 20 5
4| 12,000 |aun[ 80 | 20 |

12,000 + BOO + B + 20 = 12,900

Method &

3 225
&

I 2900
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Multiplying up to Use an area model alongside written Use compact column multiplication with
a 4digit number multiplication. understanding of place value at all stages.
by a 2digit ——— i & 8
® 2 1
number 1,000 200 30 -
I 2 35 1x1235
20|20,000 | 4,000 | 600 | 100 24700 20x1235
} 398
" | e HTOXTO
5 Ix5 216 |Z(%[1/9:=4,9 38 16 2
30 1Ix30 x| |1]9
200 1x200 _2’220? 660, 2| y = T35
[ ,00 0 5 0 D 210l2]6]2]0 Z[C[Z]o
1 00 0 1x1000 e R
I 00 20x5 e s [ (%%3% A
6 00 20 = 30
000 20 » 200
2 000 20 » 1,000
4 3938 21 % 1,235
Using knowledgq Use equipment to understand square Compare methods visually using an area Use a known fact to generate families of
of factors and numbers and cube numbers. model. Understand that multiple related facts.
. approaches will produce the same answer if
partitions to completed accurately.
Compare ‘ 70 =N 7 il
5.200 5.000 200
methods for 20 [300.30 ] 25 [5000x35] 20043 |
multiplications G sw0.2s ) 870 511 = 70
2 5.000 200 L
5x5=5=25 20 [ 5.000 « 20 | 200 « 20 5200 x 25
5x5x5=53=25x5=125 5| 50005 200 « 5 ‘ 70 = 12 7 = 10
| -
5.200 i00
o el Use factors to calculate efficiently.
S| 5200x5
s [smens ] 15 x 16
=3x5x2x§
Represent and compare methods using a f 3 2’:‘8 x2 ;‘ 5
bar model. = x 10
= 240
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Multiplying by
10, 100 and
1,000

Use place value equipment to explore
exchange in decimal multiplication.

[TToT+] mh | [T]o]«] T T[o].
! | Y=
1
Represent 03 : %
s

’
\
ke
=
G
| | ¢
Multiply by 10. Exchange eoch

of ten tenths

0:3x10=7

0-3 is 3 tenths.
10 x 3 tenths are 30 tenths.
30 tenths are equivalent to 3 ones.

th

f
X
D
X
X

T
X
X
X
X
'S0
X
X
X
|
X
gr

X
X
X
X

ou|

P

CACAVAVAVA A AT AAY

Understand how the exchange affects
decimal numbers on a place value grid.

o e S-S S el |

[TToT-
| @
.‘—u
O e—

-y

Use knowledge of multiplying by 10, 100
and 1,000 to multiply by multiples of 10, 100
and 1,000.

8 x 100 = 800
8x300=800x3
=2.400
2:5x10=25
2:5%x20=25x10x%2
= 50
Oracy
I know 1 x 3 = 3. So | also know
1x0.3=0.3
10x0.3=3.0
1x0.03=0.03
10 x0.03=0.3
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Multiplying
decimals

Explore decimal multiplications using place
value equipment and in the context of
measures.

OO0,

3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

) r—r¢—>
I3em I3 em -3 cm -3 cm

4x1cm=4cm
4x03cm=1.2cm
4x13=4+12=52cm

Represent calculations on a place value
grid.

3x3=9
3x03=019
T 0 e | Tth
OO
- ©O©
OO

Understand the link between multiplying
decimals and repeated addition.

—t——ttttbb{
0 |

Use known facts to multiply decimals.

4x3=12
4x03=12
4x0:03=0-12
20x5=100
20x0-:5=10
20x0:05=1

Find families of facts from a known
multiplication.

| know that 18 x 4 = 72.

This can help me work out:

18x4=72

18x04=7?
180 x 0-4 = ?
18 x 0-04=?

Use a place value grid to understand the
effects of multiplying decimals.

H T 0 e | Tth | Hth
2x3 6 .
0-2x3 0 . 6
0:02x3 .
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Pupils should be taught to:

support of the teacher

Year 1 Division

solve onestep problems involving multiplication and division, by calculating the answer using concrete objects, pictorial repoeseatatiarrays with the

Division as sharing

Practice sharing into equal
groups.

%4

Share the strawbernes equally between the 2 plates and
compiete the sentence below

strawberries shared equally between 2 is

Complete a division calculatiotr

If you split ___into equal
groupsof _ ,youget
groups.

Speaking Frame - Division and Multiplication

Dgroups of (I make[ .

If you split into equal groups of[],
you get [ groups.
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Pupils should be able to:

Year 2 Division

recall and use division facts for the 2, 5 and 10

calculate mathematical statements for multiplication and division
write the division (<) and equals (=) signs

show that multiplication of two numbers can be done in any order (commutative) and division of one humber by anothersmuagtroblems involving
multiplication and division, using materials, arrays, repeated addition, mental methods, and multipliaatidivision facts, including problems in contexts.

Objectives and strategies

Concrete

Pictorial

Abstract

Division as sharing

10,

I have 10 cubes, can you share them equally in
2 groups?

Children use pictures or shapes to share quanti-

g3 #3
33 33

2

Draw sharing model to support divisior|
and halving.

Half of 10 is

28+7=4
Divide 28 into 7 groups. How
many are in each group?
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Division as grouping

Division by grouping
Group objects into their divisible
factor.

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

OO O

O

GO O
OOO
GO

Find the inverse of multiplication and division
sentences by creating four linking number
sentences.

7x4=28

4x7=28

28+7=4

28:4=7

Division within 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
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Division in quarters

Dividing objects into 4 groups and

counting the fraction of the amount{ = 3

2/4 of 20 =10
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Division in thirds Dividing objects into 3 groups and
counting the fraction of the amount|

W 2F mMp T wmn
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Pupils should be taught to:

Year 3 Division

recall and use division facts for the 3, 4 and 8 multiplication tables

write and calculate mathematical statements for division using the multiplication tables that they know, including-tigttvaumbers times onaligit numbers,

using mental and progressing to formal written methods

solve problems, including missing number problems, involving division, including positive integer scaling problems gahdemnes problems in which n

objects are connected to m objects
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Using times tables knowledge
to divide

Use knowledge of known times-tables to
calculate divisions.

'

24 divided into groups of 8.
There are 3 groups of 8.

Use knowledge of known times-tables to
calculate divisions.

000 0000 0000 0000

)

o

48 divided into groups of 4.
There are 12 groups.

4%x12=48
48+4=12

Use knowledge of known times-tables to
calculate divisions.

| need to work out 30 shared between 5.

| know that 6 x 5 = 30
so | know that 30 + 5= 6.

A bar model may represent the relationship
between sharing and grouping.

r
[ 4 4 4 I 4 4 4

JJ

24+4=6
24+6=4

Children understand how division is related
to both repeated subtraction and repeated
addition.

-8 -8 -8
o : .
24+8=3

+8 +8 +8 +8
o : V.
32+8=4

Understanding remainders

Use equipment to understand that a
remainder occurs when a set of objects
cannot be divided equally any further.

mimim)

There are 13 sticks in total.
There are 3 groups of 4, with 1 remainder.

FEEREVEEEEEE

Use images to explain remainders.

22 + 5 = 4 remainder 2

Understand that the remainder is what
cannot be shared equally from a set.

2+5=7
3x5=15
4x5=20

5 x5=25 ... this is larger than 22
So, 22 + 5 = 4 remainder 2
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Using known facts to divide
multiples of 10

Use place value equipment to understand
how to divide by unitising.

Make 6 ones divided by 3.
(o o)(oo)(on)

Now make 6 tens divided by 3.

0

What is the same? What is different?

Divide multiples of 10 by unitising.

12 tens shared into 3 equal groups.
4 tens in each group.

Divide multiples of 10 by a single digit using
known times-tables.

180+3=7?
180 is 18 tens.

18 divided by 3 is 6.
18 tens divided by 3 is 6 tens.

18+3=6
180 + 3 = 60

2-digit number divided by-1
digit number, no remainders

Children explore dividing 2-digit numbers by
using place value equipment.

0000

sessssasus
OIS 0000
sssssnssun
sesssssnns)

48+2=7
First divide the 10s.

O

Then divide the 1s.

Children explore which partitions support
particular divisions.

T oo
rreerTITRY

T
ceerrerreny

I need to partition 42 differently to divide by

3.

()
® @
@ @i
=)
42=30+12
42+3=14

Children partition a number into 10s and 1s
to divide where appropriate.

()
OlO

60+2=30
8§+2=4

30+4=34

68+2=34
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Children partition flexibly to divide where
appropriate.

42+3=7?
42=40+2

| need to partition 42 differently to divide
by 3.

42=30+12

30+3=10
12+3=4

10+4=14
42+3=14

2-digit number divided by-1

digit number, with remainders

Use place value equipment to understand
the concept of remainder.

Make 29 from place value equipment.
Share it into 2 equal groups.

(errrrrrrm) CEEDL

(soon)

There are two groups of 14 and
1 remainder.

Use place value equipment to understand
the concept of remainder in division.

29+2=7?

CITDL

o000

Il
I

29 + 2 = 14 remainder 1

Partition to divide, understanding the
remainder in context.

67 children try to make 5 equal lines.

67=50+17
50+5=10

17 + 5 = 3 remainder 2
67 + 5 = 13 remainder 2

There are 13 children in each line and
2 children left out.
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Year 4 Division
Pupils should be taught to:
recall division facts for multiplication tables up to 12 x 12
use place value, known and derived facts to divide mentally
recognise and use factor pairs and commutativity in mental calculations
multiply two-digit and threedigit numbers by a ondigit number using formal written layout

correspondence problems such as n objects are connected to m objects

solve problems involving multiplying and adding, including using the distributive law to multiplgigitamumbers by 1 digit, integer scaling problems and har

Understanding the relationship Use .ot.)jec_ts to explqrg 'families of Represent divisions using an array.
between multiplication and multiplication and division facts.
division, including timetables :z:::: 000000
QOeQo0
000000 0000000
P QO0DO0Q
x =

24 is 6 groups of 4. @.‘..‘.J

24 is 4 groups of 6.

28+7=4
24 divided by 6 is 4.
24 divided by 4 is 6.

Understand families of related multiplication
and division facts.

| know that 5 x 7 = 35
so | know all these facts:

5x7=35
7x5=35
35=5x7
35=7x5
35+5=7
35+7=5
7=35+5
5=35+7
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Dividing multiples of 10 and
100 by a single digit

Use place value equipment to understand
how to use unitising to divide.

-]
0|

8 ones divided into 2 equal groups
4 ones in each group

8 tens divided into 2 equal groups
4 tens in each group

8 hundreds divided into 2 equal groups
4 hundreds in each group
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