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This calculation policy has been written to equip all learners, staff and parents with the guidance they will need in order to assist
children with the appropriate mental and standard written calculation strategies they are using in class. This policy ensures consistency
and progression in line with the National Curriculum for Mathematics.

At Cotmanhay Junior School, we use the ‘White Rose Hub' format as a basis for our planning. White Rose follows the Concrete -
Pictorial - Abstract approach of teaching maths.

e Concrete is the ‘doing’ stage; using concrete resources to solve problems.

e The Pictorial or ‘seeing’ stage uses representations of objects to solve problems. This helps children to make the connection
between the physical object and abstract levels of understanding.

e The Abstract stage brings in mathematical symbols, such as +, -, X, + to indicate addition, subtraction, multiplication and division.

The emphaisis, inifially, is on mental calculation skills but progresses to written strategies that children are expected to become fluent
with. The standards within this document have been arranged into age-related expectations for each year group and we expect the
majority of children to achieve them. However, it is important to recognise that children develop their mathematical skills at different
rates and learning should be pitched at a level that is suitable to their needs.

It is our aim that all our children have a secure understanding of standard written methods for all four number operations by the end
of LKS2 so that the methods can be consolidated and extended throughout Year 5. In Year 6, children are able to focus on application
of skills and progression onto more challenging learning.
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Addition

¢ Children should understand that addition is commutative and, therefore, calculations can be rearranged. For example, 4 + 13 = 17 is the

sameas 13+4=17.

e Ensure that children understand the = sign means ‘is the same as’ as opposed to ‘makes’.
e Ensure children see calculations where the equals sign is in a different position. For example, 3+2=5and 5§=3 +2

Year 3

Year 4

Year 5

Year 6

Age-related expectations:

e Add and subtract
mentally, including:
A three-digit number and ones
A three-digit number and tens
A three-digit number and hundreds
e Add and subtract numbers with
up to 3 digits, using formal written
methods (columnar).
e Estimate answers to calculations;
use inverse to check.
e Solve problems, including missing
number problems, using number

numbers

Age-related expectations:

Add and subtract numbers with up to 4
digifs using the formal written methods of
columnar addition and subfraction where
appropriate.

e Estimate and use inverse
operations to check answers to a
calculation.

e Solve two-step addition and
subtraction problems in confext,
deciding which operations and
methods fo use and why.

Age-related expectations:

Add and subtract whole numbers with
more than 4 digits using formal written
methods of columnar addition and
subtraction.

e Add and subtract mentally with
increasingly larger numbers.

e Use rounding to check answers
and determine, in the confext of
a problem, levels of accuracy.

e Solve mulli-step addition and
subtraction problems in contfext,

Age-related expectations:

e Use knowledge of the order of
operations fo carry out
calculations involving all  four
operations.

e Solve multi-step addition and
subtraction problems in context,
deciding which operations and
methods to use and why.

e Solve complex problems
involving addition and
subtraction.

e Use estimation to check answers

facts, place value and more deciding which operations and to calculations and determine, in
complex addition and methods to use and why. the context of a problem, levels
subfraction of accuracy.

Vocabulary: Vocabulary: Vocabulary: Vocabulary:

+, add, addition, more, plus, make, sum,
total, altogether, score, double, near
double,

One more, two more, ten more, one
hundred more,

How many more make...¢ How many
more is... than...2 How much more is...2
Is the same as

=, equals,

Tens column, hundreds column

Number bonds, pairs, facts

Add, addition, more, plus, increase, sum,
total, altogether, score, double, near
double,

How many more to make...?

=, equals, ...is the same cs...

Tens column, hundreds column,

Inverse

One more, two more, ten more, one
hundred more,

Number bonds, facts, pairs

Add, addition, more, plus, increase, sum,
fotal, altogether, score, double, near
double,

How many more to make...?

=, equdls, ...is the same cs...

Ones column, tens column, hundreds
column, tenths column,

Inverse

One more, two more, ten more, one
hundred more,

Number bonds, facts, pairs

Add, addition, more, plus, increase, sum,
total, altogether, score, double, near
double,

How many more to make...?

=, equals, ...is the same cs...

Ones column, tens column, hundreds
column, tenths column, hundredths
column,

Inverse

One more, two more, ten more, one
hundred more,

Number bonds, facts, pairs




Children will use tactile equipment to
support them in their calculations.
They can record ftheir calculations
using their own diagrams and
drawings. For example, lines for 10
sticks and dots for ones blocks.

e.g.34+23=57

e -

Or, they can make numbers on a
place value grid.

00 0C0)

Children would need to add the least
significant digits first in preparation for
the formal written method.

When the ones total more than 10,
children should be encouraged to
exchange for a 10 and ones. This is the
start  of children understanding
‘carrying’ in formal addition.

Based on their experiences in Year 3,
children will continue to add using a
formal written method, adding up to
4-digit numbers, exchanging from all
digits.

ThHT O
1 368 £3.48
. 3653 +£ 0.78
— 4 26
5 021 £ﬁ
11 1

Using similar methods, children will:

e Add several numbers with @
varying amount of digits.

e Begin to add two or more 3-
digit sums of money- with or
without the adjustment from
the pence to the pounds

e Know that decimal points
should line up under each
other (in their own square);
parficularly  when  adding
mixed amounts. For example:
£3.59 + 78p

Children should extend the
exchanging method to numbers with
four or more digifs.

3587
+ 6675
10262

111

Using formal written methods,

children will:

e Add several numbers with
varying amounts of digits.

3121
37
+ 148

3306

e Begin fo add ftwo or more
decimal fractions with up to 3-
digits and the same number of
decimal places.

e Know that decimal points
should line up under each
other (in their own square);
particularly  when adding
mixed amounts. For example:
3.2m + 280cm

3.20
+2.80

6.00
1

Children should extend the
exchanging method to numbers with
any number of digits.

Using similar methods, children will:

e Add several numbers with
various numbers of digits.

e Begin to add two or more
decimal fractions with up to
four digits and up fo three
decimal places.

e Know that decimal points
should line up under each
other (in their own square);
particularly  when  adding
mixed amounts. For example:
401.2 + 26.859 + 0.71




Confinue using Base 10, and other
practical apparatus, to support with
the ftransition info a formal written
method of addition.

Children should add the least
significant digits first in preparation for
the formal written method.

TO
67
4

91

ro

+

Leading to:

ro I
o |@ o~ -
VLS LN B o

L

Practical resources can be used
alongside to model the fransition to
the formal written method but there is
no expectation for this to be recorded
by the children.




Objective and
strategy

Concrete

Pictorial

Abstract

Y3

Column addition- no
exchanging (friendly
numbers)

Add two or three 2
or 3-digit numbers

Model using practical
(Dienes or Numicon)

apparatus

1] 0O
OO0l (geme
COOOIrIrrn

(EEEREEEE NS |I- ao

Add the ones first, then the tens
cOREEE B
3 Mmoo m
1 &
7

Move on to using place value
counters

| | . i Calculations
00RO (000 1+4-

: 21
i+
00000 -

Children move to drawing the counters
using a tens and ones frame.

ones

tens

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

223
+ 114
337




Column

addition

with exchanging.

Exchange ten ones for a ten. Model
using practical apparatus (Dienes,
PV counters, Numicon)

e e |
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146
+ 527
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Children can draw a representation of

the grid to further support their
understanding; exchanging the ten
underneath the line.
%0 ®0
®e 5% 0.0 <
X1
0 g0 o (*°°%,
*e e .:.
9
7z 1 9 2
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Start by partitioning the numbers
before formal column to show the
exchange.
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Objective and

strategy Concrete Pictorial Abstract
Y4 Children contfinue to use practical | Draw representations using a Place | Continue form previous work to
resources (Dienes or PV counters) to | Value grid. exchange hundreds as well as tens.
) add, exchanging tens ones for a ten, Relate to money and measures.
Add numbers with | ten tens for a hundred and ten
up to 4-digits hundreds for a thousand. 8|38 |8 23
e *
Hundreds Tens Ones &® 'Y e :-:. 3 5 ‘ 7
29
10 g $ o® +| 13(/6]
¥ R | 1 3 C1 \ 3
j --.:[ :Zuu: - ' '
Y5 As Year 4 As Year 4 As Year 4
Infroduce decimal place value
counters and model exchange for 237+ 8179
Add numbers with | addition. 728 E 2 3 Sq
more than 4 digits. + 54 6 + f_ 7 5 5
Add decimals with 2 | €| ones 4 tenths | hundredths 127 4 £ 3 ,l : ,‘ +
decimal places, P
including money ... 11
® e
As Y5 As Y5 Insert zeros for place holders.

Y6

Add several numbers of
increasing  complexity;
including adding money,
measure and decimals
with different numbers of
decimal points.

81.05 9

) 3|
366 % 2qg§c|)
155011 TI5I9[-17[710

*2955L + 1300
1|2 0,5°/19 - i
AERENEL (j?) ?II/




Calculation policy: Addition

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’.

Concrete

Pictorial

Combining two parts to make a whole (use other
resources too e.g. eggs, shells, teddy bears, cars).

9066
069

|

DI PSPPI

Children to represent the cubes using dots or crosses. They
could put each part on a part whole model too.

Abstract
4+3=7

Four is a part, 3 is a part and the whole

is seven.

Counting on using number lines using cubes or Numicon.

AT A
.
\..- tr‘-’;w 1»"1‘-

A bar model which encourages the children to count on,
rather than count all.

The abstract number line:
What is 2 more than 47?
What is the sum of 2 and 47
What is the total of 4 and 2?
442

el

E s 6

10




Regrouping to make 10; using ten frames and
counters/cubes or using Numicon.
6+5

00900 [O[0[0[0)®
| COEIEEE
o|p|88e (@

Children to draw the ten frame and counters/cubes.

i

Children to develop an understanding
of equality e.g.

b+o=1
6+5=5+0O
o+5=0+4

TO + O using base 10. Continue to develop understanding
of partitioning and place value.
4148

Children to represent the base 10 e.g. lines for tens and
dot/crosses for ones.

I10s Is
TR

B |9

414+ 8
1+48=9
° 40+9=49

OO +4g

b 9

TO + TO using base 10. Continue to develop
understanding of partitioning and place value.
36+25

Chidlren to represent the base 10 in a place value chart.

|0s s

Looking for ways to make 10.

36 + 2H= 30+20=50
/\ 5+5=10
| 50+10 +1=61
1 5 36
Formal method: +_25
61

1

11




Use of place value counters to add HTO + TO, HTO + Chidren to represent the counters in a place value chart,
HTO etc. When there are 10 ones in the 1s column- we circling when they make an exchange. 243
exchange for 1ten, when there are 10 tens in the 10s - -

column- we exchange for 1 hundred.

ﬂh‘lh 1s

Word problems w
In year 3, there are 21 children and in 21 j:'
year 4, there are 34 children. n
How many children in total? +34 H |
ofm  + inlulmlw
° e 21+ 34 =55. Prove it 21+34=
'---
! E =21+34 Missing digit problems:
? ' I th h
5 }34 Calculate the sum of twenty-one oc o
and thirty-four.
v 000o| ?
i 2
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Subtraction

¢ Children should understand that subtraction is the removal of one quantity from another (not necessarily a smaller number from a greater
one) or finding the difference between two quantities.
¢ Children should understand that, unlike addition, subtraction is not commutative.
e Ensure that children understand the = sign means ‘is the same as’ not ‘makes’ and that children see calculations where the = signis in a
different position. For example, 9-5=4and4=9 - 5.

Year 3

Year 4

Year 5

Year 6

Age-related expectations:

e Add and subfract
mentally, including:
A three-digit number and ones
A three-digit number and tens
A three-digit number and hundreds
e Add and subfract numbers with
up to 3 digits, using formal written
methods (columnar).
e Estimate answers to calculations;
use inverse to check.

e Solve problems, including missing
number problems, using number

numbers

Age-related expectations:

Add and subtract numbers with up to 4
digifs using the formal written methods of
columnar addition and subfraction where
appropriate.

e Estimate and use inverse
operations to check answers to a
calculation.

e Solve two-step addition and
subtraction problems in contfext,
deciding which operations and
methods fo use and why.

Age-related expectations:

Add and subtract whole numbers with
more than 4 digifs using formal written
methods of columnar addition and
subtraction.

e Add and subtract mentally with
increasingly larger numbers.

e Use rounding to check answers
and determine, in the contfext of
a problem, levels of accuracy.

e Solve mulli-step addition and
subtraction problems in contfext,

Age-related expectations:

e Use knowledge of the order of

operations fo carry out
calculations involving all  four
operations.

e Solve multi-step addition and
subfraction problems in context,
deciding which operations and
methods to use and why.

e Solve complex problems
involving addition and
subtraction.

e Use estimation to check answers

facts, place value and more deciding which operations and to calculations and determine, in
complex addition and methods to use and why. the context of a problem, levels
subfraction. of accuracy.

Vocabulary: Vocabulary: Vocabulary: Vocabulary:

Subtract, subtfraction, minus, leave,

How many are left?

One less, two less, ten less, one hundred
less,

How many fewer is...than...2

How much less is...than...2

What is the difference between...and...2
Half, halve,

=, equals, ...is the same as...

How many have gone?

Tens boundary, hundreds boundary

Subtract, subtraction, minus, decrease,
leave,

How many are left?2

How many fewer is...than...2

How much less is...than...2

What is the difference between...and...?
Half, halve,

=, equals, ...is the same cs...

Tens boundary, hundreds boundary,
Inverse

Subtract, subtraction, minus, decrease,
leave

How many are left?2

How many fewer is...than...2

How much less is...than...?2

What is the difference between...and...?
Half, halve,

=, equdls, ...is the same as...

Tens boundaries, hundreds boundary,
ones boundary, tenth boundary,

Inverse

Subftract, subtraction, minus, decrease,
leave

How many are left?2

How many fewer is...than...2

How much less is...than...2

What is the difference between...and...?
Half, halve,

=, equals, ...is the same as...

Tens boundaries, hundreds boundary,
ones boundary, tenth boundary,

Inverse

13




Children should begin the method of
expanded decomposition with TO -
TO calculations. This process could be
demonstrated using arrow cards to
show the partitioning and Base 10 to
show the decomposition of a number.

When solving the calculation 89 - 57,
children need to understand that the
number being subtracted (57) does
not appear as an amount on its own;
rather as part of the larger amount
(89). Therefore, when using Base 10,
children will only need to count out
the 89.

89
-57

_32__

Use examples that do not involve
exchanging and decomposition.
Emphasise that the bottom number is
being subfracted from the top
number rather than the ‘smaller’
number being subfracted from the
‘greater’ number.

Progress into examples that do
involve decomposition. For example,
84 — 56. Children should know that
ones line up under ones, tens under
tens and so on.

NB. Children should be encouraged
to count on mentally (to find the
difference) when two numbers are
very close fogether or near to
multiples of 10, 100 etc either mentally
or using an empty number line with
hops in efficient steps.

Children should:

- be able to subtract numbers
with  different amounts of
digits.

- Using formal written method,
children should also begin to
find the difference between
two 3-digit sums of money.

- Know that decimal points
should all line up under each
other.

When children are ready, this should
lead to the formal method of
decomposition. For example,
£8.95-£4.38

g1

£8.95

-£4.38

457
- Children should apply their
knowledge and skills  of
subfraction to solve word
problems of increasing

complexity.

Children should:

- Be able to subtract numbers
with  different amounts of
digits.

- Begin fo find the difference
between two decimal
fractions with up to three digits
and the same number of
decimal places (up to 2d.p)

- Know that the decimal points
should line up under each

other.

614 1 2131

1764  8.42

- 286 -176

1468 1.66

- Children should apply their
knowledge and skills  of
subtraction to solve word
problems of increasing
complexity.

Children should:

- Be able to subtract numbers
with different amounts of
digits.

- Be able to subtract two or
decimal fractions with up to
three digits and three decimal
places, including units of
measurement.

- Know that the decimal points
should line up under each
other.

5131

16467
- 2684
13783

- Children should apply their
knowledge and skills  of
subtraction to solve word
problems of increasing
complexity.

14




Objective and

strategy Concrete Pictorial Abstract
Y3 Begin by using Base 10 or Numicon to | Draw representations to show | Children can start their formal written
model before moving on to place | understanding. _ method by partitioning the number
Column_ subtraction value ;oun’rers. & — |nTo_ .cbzA!eor place volpe columns:
\gi’rhou’r N e [FERE 545 836-254"582
ecomposition O & "%
(friendly numbers) 47—32 i = g 15 ¢
—EEEEEErTY | S _ 200 50 &
. S00 80 2

Column subftraction
with decomposition.

!
'
1
1

’
{ \
! |
{ !

Make the greatest number with the
place value counters:

o| © | ®

| Calculations

©0 (00

234

0000

Start with the ones. Can | take away
8 from 4 easily? | need to exchange
1 of my tens for 10 ones:

a| © | ® §
Calculations
©0 [e© |ee0® = 3¢
00000
00000

Now | can subtract my ones:

Draw counters onto a place value grid
and show what you have subtracted by
crossing out the counters as well as

clearly showing the exchanges made.

00000,

7S

viotetel
ULV

When confident, children can find their
own way of demonstrating and
recording the exchanging and
decomposition.

Moving forward, the children use a
more compact method:

F28-582=146
H T u

‘; l2 8

5 % 2
T & 6

An intermediate step may be required
to lead to clear subfraction
understanding. ) 9,

WL

}
- | /

=

This will lead to an understanding of
subfracting any number including
decimals in future years:

15




@ | o | & | ..
®0 [e® |eee® | 3¢

Y |- 88

Now look at the tens. Can | subtract
8 tens easily? | need to exchange 1
hundred for 10 tens:

@ | @ | . Cakculations
® |00 0000 | 234
OOOEOe ® {288
(00000
Now | can subtract 8 tens and

complete my subtraction:

®| @ | . Ec-ﬂ’.uli[lOf\&
®© e® |[eee® ‘7%
S les =

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

45

‘29 Tens |

/ﬂ E/D J?

nes
goagaavd
2B 2

[
| s \:3\\
S| S ‘5{

.
h

]
h

Y4

Subtract  numbers
with up to 4 digits.

Model the process using
manipulatives and practical
resources: e.g. Base 10 and
Numicon, before moving on to

place value counters.

Children to draw place value counters

and show ftheir

exchanging and

decompositions- see Year 3.

Use the vocabulary ‘decomposition’

when carrying out formal
subtraction.

written

16




Introduce decimal 234 -179 =
subtfraction  through 'S.
the context of money. 2 Z
® ® O LL
00 |000 o000 = 3 AT L2000
00 l ' q 2—
Clolo oAl Y Y ]
© 00
Y5 As Year 4 Children to draw place value counters 2 A e )
and show their exchanging and 3 /( 0 /3, b
decompositions- see Year 3 and Year 4. — 2_ ] # 4 %
Subtract numbers
with at least 4 digits, 28928
including money ?

and measures.

Subfract with decimal
values, including
mixtures of infegers
and decimals and
aligning the decimal
points.

In the context of decimals, use zeros for
place-holders and remind children
that the decimal point needs a square
of its own (WRM doesn’t show this but,
as a school, this is what we are
expecting.:

I AAGARG

Yé
Subtract with
increasingly  great

and more complex

As Year 4 and 5.

Children to draw place value counters
and show their exchanging and
decompositions- see Year 3, Year 4 and
Year 5.

3 :
@7
B
%
o

9
6
|G

1

D-ﬂﬁ.ﬂj\j
NF= 0o
ol o W

q
7

b
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numbers and In the context of decimals, remind
decimal values. children that the decimal point needs
a square of its own.

YIS - Ut 9k
. 36'080&3
Gl9!-[3[3/9.k

18
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Calculation policy: Subtraction

Key language: take away, less than, the difference, subtract, minus, fewer, decrease.

Concrete Pictorial Abstract

Physically taking away and removing objects from a whole Children to draw the concrete resources they are using 4-3=

(ten frames, Numicon, cubes and other items such as and cross out the correct amount. The bar model can —

beanbags could be used). also be used. : | =4-3
| S |

4-3=1 4

’;‘ 3 | ?

Counting back (using number lines or number tracks) Children to represent what they see pictorially e.g. Children to represent the calculation

children start with 6 and count back 2. on a number line or number track and
' ' show their jumps. Encourage children

6-2=4 to use an empty number line

#009_98

: Sl |1 - 3| 4| S|6|7]|8]|9]|10

20



Finding the difference (using cubes, Numicon or Cuisenaire
rods, other objects can also be used).

Calculate the difference between 8 and 5.

dddde—

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 000o
0000 Os—=—

3 =

3 e

Find the difference between 8 and 5.

8 - 5, the difference is

Children to explore why
9-6=8-5=7 - 4 have the same
difference.

Making 10 using ten frames.
14-5

sieielele

9

CO R
ol®
@@
o0
X
@

Children to present the ten frame pictorially and discuss
what they did to make 10.

/

Q_IQ_I" =

NN/ N/

Children to show how they can make
10 by partitioning the subtrahend.

14-5=9

/\
4"

14-4=10
10-1=9

Column method using base 10.

48-7
Is

Children to represent the base 10 pictorially.
[Os | 1s
SN N

e |

Column method or children could
count back 7.

4 8
-7
L |

21




Column method using base 10 and having to exchange. Represent the base 10 pictorially, remembering to show | Formal column method. Children

41-26 the exchange. must understand that when they have
10s 1s 10s 1s 10s 1s ~ exchanged the 10 they still have 41
because 41 =30 +11.
LS IR vl
1 5 - 2_ 6
Column method using place value counters. Represent the place value counters pictorially; Formal colum method. Children must
234 - 88 remembering to show what has been exchanged. understand what has happened when
100s| 10s | 1s 100s | 10s they have crossed out digits.
©0 [ooo [o000| [© o«

234

T oy

- D000 0000

Raj spent £391, Timmy spent £186. :"' =391-186 Missing digit calculations
@ How much more did Raj spend? L.
391 3 9
Calculate the difference between 391 and
‘ g 186. -186 - 6
3901 What is 186 less than 391? D 0 5
186 ?

22



Multiplication

¢ Children need to know that multiplication is commutative and use this information to rearrange calculations, knowing the 4 x 6 gives the

same answer as 6 x 4.

¢ Children need to understand that multiplication is repeated addition.
e Ensure that children understand that the = sign means ‘is the same as’ not ‘makes’ and that children see calculations where the = sign is in
a different position. For example, 3x5=15and 15=3x 5.

Year 3

Year 4

Year 5

Year 6

Age-related expectations:

e Recall and use mulliplication
facts for the 3, 4 and 8 times
tables.

e Write and calculate statements
for multiplication using tables they
know, including for 2-digit
multiplied by 1-digit numbers,
using mental and progressing to
formal written methods.

e Solve problems, including missing
number  problems, involving
multiplication, including integer
scaling problems and
correspondence  problems in
which n objects are connected
fo m objects.

Age-related expectations:

e Recall Recall multiplication facts
upto12x12.

e Use place value, known and
derived facts to multiply mentally,
including: multiplying by 0 and 1;
multiplying together three
numbers.

e Recognise and use factor pairs
and commutativity in mental
calculations.

e  Mulliply two-digit and three-digit
numbers by a one-digit number
using formal written layout.

e Solve problems involving
multiplying and adding, including
using the distributive law to
multiply two digit numbers by one
digit, infeger scaling problems
and harder correspondence
problems such as n objects are
connected to m objects.

Age-related expectations:

e |dentify multiples and factors; find
all factor pairs of a number and
common factors of 2 numbers.

¢ Know & use the vocabulary of
prime numbers, prime factors &
composite numbers.

e Establish whether a number up to
100 is prime; recall primes up to
19.

e Mulfiply numbers up to 4 digits by
a one or two-digit number using a
formal method, including long
multiplication for two-digit
numbers.

e multiply and divide numbers
mentally drawing upon known
facts

e Mulfiply and divide whole
numbers and those involving
decimals by 10, 100 & 1000.

e Recognise and wuse square
numbers & cube numbers and
notation for squared 2, cubed 3

e Solve problems involving
mulfiplication and division
including using their knowledge
of factors and multiples, squares
and cubes

Age-related expectations:

As year 5 plus:

ALGEBRA:

e Use simple formulae

e Generate and describe linear
number sequences

e Express missing number problems
algebraically

e Find pairs of numbers that satisfy
number sentences involving two
unknowns

e Enumerate possibilities of
combinations of two variables.

RATIO AND PROPORTION

e Solve problems involving the
relative sizes of two quantities
where missing values can be
found by using infeger
multiplication and division facts

e Solve problems involving the
calculation of percentages (for
example, of measures, and such
as 15% of 360) and the use of
percentages for comparison

e Solve problems involving similar
shapes where the scale factor is
known or can be found
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e Solve problems involving +-x+

e Solve problems involving unequal

and a combination of these, sharing and grouping using
including understanding knowledge of fractions and
meaning of = sign mulfiples.

e Solve problems involving x and +
including scaling by simple
fractions & problems involving
simple rates.

Vocabulary: Vocabulary: Vocabulary: Vocabulary:

Multiplication, multiply, multiple, factor,
groups of, fimes, product,

Once, twice, three times...ten times (the
size of...),

Repeated addition, grouping, equal
groups  of, array, row, column,
mulfiplication table, multiplication fact.

Multiplication, multiply, multiple, factor,
groups of, product,

Once, twice, three times...ten times (the
size of...),

Repeated addition, grouping, equal
groups of, doubling, array, row, column,
multiplication fact, number patterns,
inverse, square number, squared, cube
number, cubed.

Multiplication, multiply, multiplied by,
multiple, factor, groups of, produce,
Once, twice, three times...ten fimes (the
size of...),

Repeated addition, grouping, equal
groups of, doubling, array, row, column,
mulfiplication  fact, number patterns,
inverse, square number, squared, cube
number, cubed.

Multiplication, multiply, multiplied by,
multiple, factor, groups of, product,
Once, twice, three times...ten times...one
hundred times (the size of...),

Repeated addition, grouping, equal
groups of, doubling, array, row, column,
multiplication fact, number patterns,
inverse, squared number, squared, cube
number, cubed.

Children should be confident with
mental calculations (for example, 15
x 5) by using known table facts; e.g:
10 x 5 =50, 5 x5 = 25, therefore, 50 + 25
=75.They should also be comfortable
using standard written methods of
addition before they approach 2-
digit x 1-digit multiplications.

Introduce 2-digit x 1-digit without
carrying:
Starting with the ones
T D 2x4=8.
1 2 8 is placed in the ones
column.
X 4 | 1Tx4=4Tplacedin the
8 tens column
EE— So12x4=48

This method can be demonstrated by
using practical resources (e.g. Dienes
apparatus) to ensure understanding.

As Year 3, except children should
consolidate the formal written layout
by using 3-digit numbers multiplied by
1-digit, involving carrying and crossing
the hundreds boundary

Children should be confident using a standard written method to multiply 3 or
4-digit numbers by 1-digit with carrying and multiplying decimal numbers by 1-
digit numbers (e.g. money and measures) before progressing to long

multiplication. For example, 287 x 36:

287 287 287

X__36 Xx__38 X _ 36
2 22 1722
7 oA A
287

380036

1722

00000

AA

When x by a 2 digit number you will
need to make two lines of calculations.
Ignore the digitin the T column (3).
Start with multiplying each digit of the
top number by the one of the bottom
number.

6x7=42.The 2isin the first line, in the O
column. The 4is in the T column under
the bottom line.

Repeat with 8 x 6 then 2 x 6 adding the
carrying digits as you go along.

S0 287 x6=1722

The next IMPORTANT step is that a place
holder is placed on the second answer
line, in the O column. This is to show that
the next set of mulliplications are
multiplied by 10's. By putting the zero in
first, all answers are effectively moved
one place to the left and so multiplied by
ten.
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Leading to:

H
X

Starting with the ones,
TO 4x6=24.

4 is placed in the ones
2 4 column and the 2T are

6 carried under the line.
—_— 2Tx6=12Tand we need
to + on the 2T we have

1 4 4 already carried = 14T

E 14T=1Hand 4T

SO0 24x6=144

This method can be demonstrated
using apparatus ensuring the children
are exchanging appropriately.
Encourage children to strike through
the carrying digit.

This, now, allows the calculation to be
completed by multiplying by 3.

7x3 =21, 1is placed in the next available
space (T) and the 2 in the H column.

8 x 3 = 24 + 2 (carried from the previous
calculation) = 26. The 6 is placed in the H
column and the 2 carried to under the Th
column.

2 x3 =6+ 2, (carried from the previous
calculation) = 8.

So 30 x 287 =8610.

The final step is fo add the two partial
products together using prior knolwedge
of stabdard method for addition, so 287 x
36 =10, 332

Year 6 build on calculation methods learned in Year 5 by multiplying 4-digit
numbers by 3-digit numbers and multiplying decimal numbers by whole

numbers.

1236
X
~ 8652
+ 24720
370800
404172

vz

230.4

X

6

1382.4

1

2

25




Objective and

strategy Concrete Pictorial Abstract
Y3 Show the links with arrays to first | Children can represent their work with | Start  with  multiplying by one-digit
introduce the grid method: place value counters in a way they | numbers and showing the clear
Grd method and | [ - BE 4 rows of 10 understand. They can draw the counters addition alongside the grid:
arays 00000000009 4 rows of 3 using colours to show different amounts | ¢ .
E ::::8:333%338 or just the circles in the different columns X 30 5
0000000000000 to show their thinking: 210 35
Move on to using Base 10 to move L 4 X 7
towards a more compact method:
" = T 210 + 35 =245
——noo 4rowsof 13
EEEE Moving forward, multiply by a 2-digit
C___Jooo number showing the different rows

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

@ . Caloulations
4 %126
Fill each row with 126:
@ . Cakulation)

4x126

DOL ©
DO &

Add up each column, starting with the
ones; making any exchanges where
needed:

aa

4 x126 =504

Bar models can be used to explore
missing numbers:

4 x

=20

within the grid method:

10 8
10 100 80
3 30 24
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Y4

Use place value counters to show how

Children can represent their work with

Start  with  multiplying by one-digit

we are finding groups of a number. We | place value counters in a way they | numbers and showing the clear
are multiplying by 4 so we need 4rows: | ynderstand. They can draw the counters | addition alongside the grid:
Grid method recap ® @ —— using colours to show different amounts | ¢ 3
from Year 3 for 2- 4x126 or just the circles in the different columns X 30 5
Fill each row with 126:
Move to multiplying ! ® @W Wi ® 210 + 35 =245
3-digits by 1-digit =ty 4x126 Moving forward, multiply by a 2-digit
(Year 4 L number showing the different rows
expectations) ®EE within the grid method:
Add up each column, starting with 10 8
the ones; making any exchanges
where needed:
~we v tof  S80 s
&= ¢
[
4x126 = 504 3 30 24
Column Children can continue fo be supported | Bar modelling and number lines can

mulfiplication

by place value counters at this stage of
multiplication. This, initially, is done where
there is no regrouping; e.g. 321 x 2 = 642:

It is important at this stage that the
children always multiply the ones first.
The corresponding long multiplication is
modelled alongside.

support learners when solving problems
with multiplication alongside the formal
written methods.

The grid method may be used to show
how fthis relates to a formal written
method

27




Y5/Y6

Column
multiplication for 3
and 4- digits
multiplied by 1-digit

300

20

1200

80

327

28
80
1200

1308

rpOlN
OO ~

Hundreds

"
w
"

It is important at this stage that children
always multiply the ones first. They can
continue to be supported by place

300

20

1200

80

327

28
80
1200

<«

1308

28




Column

multiplication.

value countfers at this stage of
multiplication.

Manipulatives can still be used with the
corresponding long multiplication
modelled alongside.

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

E:
L3

004='HJ

32
3¢

HCD FQ

Start  with  long  multiplication,
reminding the children about lining up
their numbers clearly in columns. If it
helps, children can write out what they
are solving next fo their answer:

7 4
» 6 3
1 2

2 1 0

2 4 o

+ 4 2 0 0

4 & & 2

This moves to the more compact
method of multiplication:

1342
x 18
13420
10736
24156
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Calculation policy: Multiplication

Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.

Concrete
Repeated grouping/repeated addition
3x4

4+4+4
There are 3 equal groups, with 4 in each group.

—e e =
—. —s —s

Pictorial

Children to represent the practical resources in a
picture and use a bar model.

Abstract

3x4=12

44+44+4=12

' Number lines to show repeated groups-
3x4

Cuisenaire rods can be used too.

Represent this pictorially alongside a number line e.g.:

Abstract number line showing three jumps
of four.

3x4=12
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Use arrays to illustrate commutativity counters and other
objects can also be used.
2x5=5x2

Slotsof 2

Children to represent the arrays pictorially.

00000

00
00 0000

Children to be able to use an array to write a
range of calculations eg.

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

2lots of 5
Partition to multiply using Numicon, base 10 or Cuisenaire
rods.
4 %15
: Eﬂ%ﬁ '“@ 4
sSe e EEE e

-

Children to represent the concrete manipulatives
pictorially.

Children to be encouraged to show the steps

they have taken.
4x15
¥y
10 5

10x 4:=40
5x 4=20
40 + 20 = 60

A number line can also be used

PR R Y

+10

&

[T &+

B m— ]
a s

Formal column method with place value counters
(base 10 can also be used.) 3x 23

1Is
000
/ -4 ‘_:.::I @ 0@
00 000
6 9

Children to represent the counters pictorially.

[Os | Is
00 |ooo
Q0O 00O
00 |00°
6 9

Children to record what it is they are doing
to show understanding.

3% 23 3x20 =60
/\ 3x3= 9
20 3 60 +9 =69
23
X 3
69
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Formal column method with place value counters. Children to represent the counters/base 10, pictorially | Formal written method
bx23 e.g. the image below.
100s | 10s | s 6x23=
[ 000
288
$s8 23
X 6
" 138
008
uo‘ I ——
: 858
T S N %_ 11
When children start to multiply 3d x 3d and 4d x 2d etc,, they should be confident with the abstract: 1.2 4
x 26
To get 744 children have solved 6 x 124, 144
To get 2480 they have solved 20 x 124, 24 80
32 2 4

11

Answer: 3224

Mai had to swim 23 lengths, 6 times | Find the product of 6 and 23 What is the calculation?
a week. What is the product?
23 |23 |23 |23 |23 |23 How many lengths did she swim in 6x23=
'. || one week? - 100s | 10s 1s
> Li=6%23 00 | 000
With the counters, prove that 6 x 23 O 3 33
=138 x_23 x 6 O 000
O ( 000
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Division

¢ Children need to understand that division can be sharing, grouping or repeated subtraction.
e Children should understand that division is not commutative.
e Ensure that children understand the = sign means ‘is the same as’ as opposed to ‘makes’ and that children see calculations where the =

sign is in a different position. For example, 12+3=4and 4 =12 + 3.

Year 3

Year 4

Year 5

Year 6

Age-related expectations:

e Recall and use + facts for the 3, 4
and 8 times tables.

e Write and calculate statements
for + using tables they know,
including for 2-digit + 1-digit using
mental and written methods.

e Solve problems, including missing
number  problems, involving
division, including integer scaling
problems and problems in which
objects are connected to other
objects.

Age-related expectations:

Recall division facts up to the 12
times tables.

Use place value and known facts
to divide mentally, including
dividing by 1.
Recognise and use factor pairs
and commutativity in mentally
calculations.

Solve problems involving dividing,
including integer scaling
problems and more challenging
problems in which objects are
connected to other objects.

Age-related expectations:

e |dentify multiples and factors- find
all factor pairs of a number and
common factors.

¢ Know and use the vocabulary of
prime numbers, prime factors and
composite numbers.

e Recall prime numbers up to 19
and establish whether a number
up to 100 is prime.

e Divide numbers mentally using
known facts.

e Divide numbers up fo 4-digits by
1-digit numbers using formal
wriften  methods and using
remainders.

e Divide numbers by 10, 100 and
1000.

e Solve division problems using
knowledge of factors, multiples,
squares and cubes.

e Solve problems using all 4
operations.

e Solve problems involving division,
including scaling by simple
fractions.

Age-related expectations:

As year 5 plus:

ALGEBRA

e Use simple formulae.

e Generate and describe linear
number sequences.

e  Express missing number problems
algebraically.

e Find pairs of numbers that satisfy
number sentences involving 2
unknowns.

e Enumerate possibilities of
combinations of two variables.

RATIO AND PROPORTIONS

e Solve problems involving the
relative sizes of two quantities
where missing values can be
found using x and + facts.

e Solve problems involving the
calculation of percentages (for
example, 15% of 360) and the use
of percentage for comparison.

e Solve problems involving similar
shapes where the scale factor is
known or can be found.

e Solve problems involving unequal
sharing using knowledge of
fractions, factors and multiples.
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Vocabulary:

Half, halve, share, share equally,

One each, two each, three each...
Group in pairs, threes...tens,

Equal groups of...

+, divide, divided by, division, dividend,
divisor,

Left, left over, remainder

Vocabulary:

Half, halve, share, share equally,

One each, two each, three each...
Group in pairs, threes...tens,

Equal groups of...

+, divide, divided by, division, dividend,
divisor, quotient

Left, left over, remainder

Factor, inverse

Vocabulary:

Half, halve, share, share equally,

One each, two each, three each...
Group in pairs, threes...tens,

Equal groups of...

+, divide, divided by, division, dividend,
divisor, quotient

Left, left over, remainder

Factor, inverse

Vocabulary:

Half, halve, share, share equally,

One each, two each, three each...
Group in pairs, threes...tens,

Equal groups of...

+, divide, divided by, division, dividend,
divisor, quofient

Left, left over, remainder

Factor, inverse

Children should be confident using
fimes tables facts to assist with division
before short division (bus stop)
method is infroduced:

36+3=12
1 12
3136 3136

Start with the tens digit: 3+ 3 = 1. The
answer is being placed above the
dividend being looked af.

Next, the ones: 6 + 3 = 2 which is put
above the dividend.

21+3=7
0 0 07
3dl2 1 3l221 3[221

If the dividend is too small for the
divisor to divide into it a zero is placed
over the dividend.

The two hasn't been divided yet; it
must be carried over to the next digit.
In thiscase a 1.

It becomes 21 again. 21 +3=7

Children consolidate previous
learning on short division, extending
to 3-digit + 1-digit numbers with and
without remainders.

Money and measures can be
included so that children are
calculating  with  simple decimal
numbers divided by a whole number.

978 +3 =326

3 2 6
39 778

325+3=108rl

1 0 8 R1
3|3 225
51.6+3=17.2

1 . 1 7 .

3[521 . 6 3|5°

1. 6

In year 5, children consolidate
previous learning on short division,
extending to 4-digit + 1-digit with and
without remainders.

Money and measures can be
included so that children are
calculating  with  simple decimal
numbers divided by a whole number.

Children begin to convert remainders
into fractions.  The remainder
becomes the numerator and the
divisor becomes the denominator:

432 + 5 becomes 496 + 11 becomes

8 6
5|4332

Answer: 86 remainder 2

r2 4 5

11| 4 9° 6

1
Answer: 45 33

rl

Infroduce the concept of converting
the remainder into a fraction and a
decimal by using place holders:

1264.2
5(6133221 10

Intfroduce long division (3 and 4-digit
numbers divided by 2-digit numbers).

254 +17=14r16

0

17|225 4

When the divisor is a two-digit
number, the first dividend will always
have a zero over it.

TIP: write out the first 5 or so multiples
of the divisor- this can be extended if
needed.

0 1

1?|2 5!4

17,34, 51, 68,75

25+ 17 =1 with 8 remaining.
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28 +3 =9rl

0 9 R1

3I228

The same process as above is carried
out.

1 7 .2

3|5 i‘1 . B

When the dividend is a decimal, line
up the decimal point in the answer.

5+ 3 =1 with 2 left over, the two left
over is carried over to the next digit,
becoming 21.

21+3=7

6+3=2

S051.6+3=17.2

0 1 4
17[2 %5 % 4

84 + 17 = 5 with 16 remaining.

0 1 4 RI16

17|2 5 4

Begin to infroduce the formal written
method of long division. For example:

543 + 24 = 543

543

24[13032
120,
103
-96

72

-7 2
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Objective and

strategy Concrete Pictorial Abstract
Y3/4 Use cubes, counters, objects or | Continue to use bar modelling to aid | How many groups of 6 in 242
place value counters to aid | solving division problems.

Division as grouping

Division with arrays

understanding of division.

0000000000
0000000000 B8]

24 divided into group of 6 = 4.

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

15+3=5
15+5=3

5x3=15
3x5=15

20

1

20+5=7¢
5xe=20

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

24+ 6=4

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

5x3=15
3x5=15
15+3=5
15+5=3
15=3x5
15=5x%x3
5=15+3
3=15+5

Short division

Use to place value counters to divide
using the short division method
alongside.

96+3

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

Begin with divisions that divide equally
with nor remainder.
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3 2

000 ee
3 |oce ee
000 ee

42+3 eee0 ©ee

Start with the biggest place value.
We are sharing 40 into three groups.
We can put one 10 in each group
and we have one 10 left over.

® 0@

[ ]
(O]
©

We exchange this ten for 10 ones
and then share them equally among
the groups. We look at how many
are in each group.

O]

L]

©

OO\ /OO0 O
0/\00 00

Encourage them to move towards
counting in multiples and divide more
efficiently.

Y5/6

Division with
remainders

14+3=

Divide objects between groups and see
how much is left over.

Jump forward in equal groups on a
number line then see how many more
you need to jump to find a remainder.

CN N

Complete written divisions and show
the remainder using ‘r'.

29 + 8 = 3 REMAINDER 5
T T 1 1

dividend divisor quatient remainder
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& &8 28 &
& 28 28

Draw dots and group them to divide an
amount and clearly show a remainder.

OHOOOL

Move onto divisions with a remainder.

Short  division with | 364 +3 = Once children understand remainders,
remainders begin to express as a fraction or a
12 et decimal according to the context.
3 |364
8 6 r 2
® e® | O .
@ (X ] ) 5(4 3 2
SLd E
1 8 61/5
5[9 3 °1
1 4 6
16 21
3 55 1 1 0
Children will use long division to divide
Yé numbers with up to 4-digits by 2-digit

numbers.
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Long division

015
321487

48
32

167
-160

17r19
31[546
311
236
217
19
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Calculation policy: Division

Key language: share, group, divide, divided by, half.

Concrete

Pictorial

Abstract

Sharing using a range of objects.
6+2

g

Represent the sharing pictorially.

g T e
W=
T ’

( %
(8

3 3

Children should also be encouraged to use
their 2 times tables facts.

3 groups of 2

Children to represent repeated subtraction
pictorially.

-2 -2 -2

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

-2 -2 -2
© | 2 3 4 5 6
3 groups
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2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
15+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’

Sharing using place value counters. Children to represent the place value counters Children to be able to make sense of the
42+ 5=14 pictorially. place value counters and write calculations to
show the process.
oD oo

10s | 1s 10s | 1s

00p |=14

o000
000 0

dﬁﬂiﬂi____,.m e &
=10 | s

B loooco
B |00 00
O OO0

423

42 = 30412
30-3=10
12+3=4
D+4=14
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Short division using place value counters to group. Represent the place value counters pictorially.

615 +5
100s [ 10s [ 1s
o0 |U 0000

e 9 NN Tm |

S S U T T

00 | -~ looooo

T 2 3

1. Make 615 with place value counters.
2. How many groups of 5 hundreds ca
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 1ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

n you make with &

Children to the calculation using the short
division scaffold.

51615

Long division using place value counters

2544 212

© |geee| 000000 |

1000s [ 100s | 10s | 1s

We can’t group 2 thousands into
groups of 12 so will exchange them,

We can group 24 hundreds [Dl;
into groups of 12 which leaves 12 %EM
with 1 hundred. 1—
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Using the part whole model below, how
can you divide 615 by 5 without using
short division?

=)
HEY

After exchanging the hundred, we
have 14 tens. We can group 12 tens
into a group of 12, which leaves 2 tens.

After exchanging the 2 tens, we
have 24 ones. We can group 24 ones
into 2 group of 12, which leaves no remainder. i“

| have £615 and share it equally

between 5 bank accounts. How much

will be in each account?

615 pupils need to be put into 5
groups. How many will be in each
group?

127548

24
14
12

2

0212

12'2544

24

What is the calculation?
What is the answer?

100s | 10s

1s

00000

D0000 00000
OO0 00000
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