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AIMS

This policy is for reference by anyone connected to Irthington Village School. It has
been compiled by considering existing practice and referencing national ‘best
practice’ to create a document for this specific school and set of children.

This policy will: bring uniformity to the learning experience of the children across the
three classes; provide a starting point for new staff who are involved in delivering of
maths; provide guidance to parents wishing to support their children at home;
support independent child learners.

INTRODUCTION

This policy is sub-divided into the foundations of number and the four distinct areas
of calculation. However, throughout the learning process the children will be taught
the links between the operations i.e. the direct link between addition and
multiplication; and between subtraction and division and the inverse links between
addition and subtraction; and multiplication and division.

Every child and every cohort is unique so the policy is flexible and adaptable to allow
the needs to individuals and groups of individuals to be met. It is not set to a rigid
timescale and progress should not be judged by it.

OVERARCHING PRINCIPALS OF TEACHING CALCULATION

e There is no set order to the teaching of the 4 operations (division will not
always be ‘kept’ until last). Children will be introduced to them when they are
considered ready.

e Use the full range of language linked to the 4 operations of maths.

- Addition: add, total, more than, altogether, sum. (NB: sum is only
addition)

- Subtraction: subtract, take away, difference, less than.

- Multiplication: product, multiply, times, lots of, repeated addition.

- Division: quotient, divide, repeated subtraction, share, group.

e Stress the link between addition and subtraction as the opposite or inverse.
Similarly, the link between multiplication and division.

e Make clear and overt links between addition and multiplication and subtraction
and division.

e Use practical activities and apparatus whenever practicable.

¢ Model and encourage verbal reasoning using mental strategies supported

(where appropriate) by jottings.
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EARLY FOUNDATIONS
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Number rhymes/ stories/ songs — Action rhymes.
Sorting into sets.
Matching:
- Object — object.
- Object — picture.
- Picture — picture.
- Patterns.
Comparing
- Arranging/ organise items into sets.
- Sorting — 1 general set.
- Sorting for positive/ negative reasons.
- Sorting for specific reasons.
- Sorting for specific reasons chosen by the child.

- Objects which are bigger/ smaller.

- Ordering numerals on a washing line/ number line/ magnetic numbers.

Sequencing
- Recognising patterns.
- Copying a pattern.
- Creating a pattern.
Count
- Learn number words.
- Recognising some numerals.
- Counting how many?
Recognising numbers

- Number formation practice.

Flash cards.

- Number snap/ puzzles/ games.
- Magnetic numbers.

- Printing numbers.

- Painting numbers.

- Playdough numbers.

- Big Book work.

- Display work.

- IT programs.
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ADDITION

Early Learning

e Using a range of practical resources and
real-life contexts, pupils develop their
understanding of the concept of addition
through counting activities. They then use
pictures/diagrams to represent the
calculation.
e Children will engage in a wide variety of
songs and rhymes, games and activities. They will begin to relate addition to
combining two groups of objects, first by counting all and then by counting on from
the largest number.
e They will find one more than a given number.
¢ In practical activities and through discussion they will begin to use the vocabulary

involved in addition.
‘You have five apples and | have three apples. How many apples altogether?’

5 + 3 = 8

Mental Calculations

- Counting forwards and backwards.

- Understanding that addition is commutative.
- Partitioning.

- Recalling number bonds.

- Using subtraction as the inverse of addition.
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CLASS 1

Activities Related to Addition

- Given a number, identify one more.

- Set challenges/ investigations related to addition.

- Pupils create their own ‘number stories’ using practical equipment, e.g. If |
had 3 apples and bought 3 more | would have 6 in total.

- Pupils encouraged to ‘guess’ the outcome — addition will give a greater
number (to help with initial understanding use the words: higher, larger).

- Addition can be done in any order and give the same total. Investigate this
principle. Use the strategy of largest number first and count on.

- Pupils create their own ‘number sentences’ using dice or cards.

- Recording addition in pictorial form and link it to the symbols: + and =.

- Read, write and interpret mathematical statements involving the symbols: +
and =.

- Solve missing number problems e.g. 10 + ? = 15.

Pictorial Addition

B

B,

2 + 1 = 3

2
Cete=88S

Practical Addition (Using counters, beads, cubes etc.)

PP+ PP =9
L DT

2 + 2 = 4
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Using number lines with single step jumps

5 + 4 = 9
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- Use practical apparatus to support addition tasks, recording pictorially.

- Use practical apparatus to investigate combinations of numbers up to 5, using
recognised recording of number sentences, e.g. 4 +3=7.

- Use printed number lines to show addition, e.g. 4 + 2 = 6.

CLASS 2

Activities Related to Addition

- Addition can be done in any order and give the same total. Investigate this
principle. Use the strategy of largest number first and count on.

- Use 100 square to find 10 more than a given number.

- Adding a multiple of 10 to a single or 2-digit number. (Lots of verbal counting
and use of a number line and 100 square, e.g. 13 + 10 = 23 (This mental
concept should be practised until they are confident and they can apply this
knowledge to written methods - pupils should not need to count up in ‘ones’

on a number-line).

Written Addition

e Addition not bridging a 10, partitioning into T U (links to place value).

23+21= or

20 + 20 =40 23+20=43
3+1=4 43+1=44
40+ 4 =44
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e Addition bridging 10 partitioning into T U.

<
< <
< <
S 38 + 45 = 2
30+40=70
8+5=13
70+ 13 =83
Or38+45=30+40+8+5=83
o Partitioned numbers that are written in columns.
60 + 4
70 + 8
130 + 12 = 142
e Progressing to using numbers of greater value and without the ‘+’ sign.
300 60 4
500 70 8
800 130 12 = 942
< <
< <
< <
< <
< <
< <
i ]

2000 300 60 4
4000 500 70 8
6000 800 130 12 = 6942

Children encouraged to perform calculation from the units/ones column first to help the
transition to the compact method.
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CLASS 3
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Formal written compact method of addition.

Initially children will put the column headings above their work to help with the understanding

of what they are doing.
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Addition of numbers with vastly differing values.

46,855 + 326 becomes:
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The children need to understand that for addition it doesn’t matter which number is stacked
on top of which, but it is essential that they remain in their appropriate columns. Some

children may like to fill the voids with zeros.

Addition of numbers including up to 3 decimal places.

This is essentially the same skill but the addition of a decimal often causes anxiety.
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Care needs to be taken where there are a differing number of decimal places. For example:
3.406 + 1.32 =

o
g

4
!
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4

S
s
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OR when calculating with money. £15.95 + £4.69 =
B Li6.q
Addition of more than two numbers.
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N.B. There is no set place to ‘carry’ digits, it is up to where the child feels most comfortable.
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Addition of time to be carried out on a blank number-line.

For example: If the Christmas turkey needs cooking for 6 hour and 45 minutes and it is put in

the oven at 2:35pm, when does it need to come out of the oven?

Because time is not decimal the children should be taught to calculate with it using other
methods than columnar addition. Some children who are confident with time will perform

these methods mentally without the need for working out or jottings.

Z'&jpm 240 576 Q:ZOPM
L e—~_ t%0m + b hs. |

OR

q:20

+ Sm +20m tbha +Z20m N\

The children will construct their own number line that does not need to start at O or be of a

determinate length.

The above methods are suggestions; children will choose the method they feel most affinity

for.

Mental or written methods for addition of numbers close to multiples of 10, 100 or 1000.

Either mentally or using jottings (see below) the children should be taught to quickly add

near multiples of 10, 100 or 1000 through rounding and adjusting.

BY2T
LA Ry b=

8424
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SUBTRACTION

Early Learning

<
< <
< <
< <
e Using a range of practical resources and
real-life contexts, pupils develop their
understanding of the concept of subtraction
< <
< <
< <
< <
< <
< <
i ]

through counting activities. They then use
pictures/diagrams to represent the

calculation.

e.g. There are 3 apples...

P09 . WL

How many are left?

and 1 is eaten

Mental Calculations

Counting forwards and backwards in ones, twos, fives, tens etc.

Partitioning: compensating. Subtracting 9 by subtracting 10 and adding 1.

Partitioning: using near doubles.

Using addition as the inverse of subtraction. Linking compliments to 10, 20

100 to subtraction.

CLASS 1

Activities Related to Subtraction

- Given a number, identify one less.

- Set challenges/ investigations related to subtraction.

- Pupils create their own ‘number stories’ using practical equipment, e.g. If |
had 6 cakes and | gave 2 away | would have 4 left.

- Pupils encouraged to ‘guess’ the outcome — subtraction will give a lesser
number (to help with initial understanding use the words: lower, smaller).

- Pupils create their own ‘number sentences’ using dice or cards.
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Use of number lines and practical tasks to ‘count back’ and find ‘one less’

than a given number.

and =.

Solve missing number problems e.g. 20 - ? = 15.

Pictorial Subtraction

e

e w

6-2=4

Pictorial Subtraction (Using counters, beads, cubes etc.)

8 CUBES.

TAKE AWAY 3 CUBES...

DRIDD e

<

% -
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R8-3=5
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Introduction of the subtraction sign.

Practical subtraction tasks.

Recording subtraction in pictorial form and link it to the symbols: - and =.

Read, write and interpret mathematical statements involving the symbols: -
S
S
S
S
S
S
]

l EQUALS 5 CUBES.
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Using number lines with single step jumps
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Initially the children will subtract a 1-digit number from another 1-digit number counting back
on the number line. “Put your finger (or a counter) on the number 6; count back 4; what'’s the

answer?”

Then the children will count back to subtract a 1-digit number form a 2-digit number — firstly
without bridging a ten before progressing to bridging a ten.

The children will be taught to understand that subtraction is:

a. Taking away — e.g. counting back on a number line, crossing out pictures and
removing items from a tray.
b. Difference — e.g. counting on from the lesser number up to the greater number to find

the ‘difference’ between them.

Activities Related to Subtraction
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6 - 4 = 2

i i T
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- Use 100 square to find 10 less than a given number.

- Subtracting a multiple of 10 from a single or 2-digit number. (Lots of verbal
counting and use of a number line and 100 square, e.g. 23 - 10 = 13 or 47 -
20 = 27 (This mental concept should be practised until they are confident and
they can apply this knowledge to written methods - pupils should not need to
count back in ‘ones’ on a number-line).

- Set problems where the missing number is not always the answer so that
pupils can explore written jottings to prove that the number sentence ‘makes
sense’.

- Apply these ‘jotting’ methods to word problems and number investigations.

- Incorporate estimation skills and rounding to develop a clearer understanding

ANV

of ‘where the answer should be’ — question their results.
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Emphasise the language of difference. §
- Small differences can be found by counting up: S
e Y T R R R O OO B I N O RN R RN 5604 [ I () O O I K (N N GO [
01 23 4 56 7*9 10 11 12 13 1% 1516 17 18 19 20 21 22 23 24 25 26 27 28 19 30
Mental Subtraction Using Partitioning
45 - 23 =
45-20=25 [y 25-3=22
Written Subtraction
e Partitioning
- Partition both numbers into tens and ones. Pupils MUST be confident with
place value and partitioning of numbers. Practical equipment should be used
to show how amounts can be ‘exchanged’ NOT ‘borrowed’ and pupils should
be aware that the ‘amount’ is still the same but just represented in a different
way. Nothing has been ‘lost’ Exchange from the tens to the ones. $
72-26= :
<
70 s
:
- 20 6 cannot be taken from 2, so we ‘exchange’ a 10 from
70 and write it in the units/ones column. D
60 12
- 20 6
40 6 =46
AAAAAAAAAAAAANAAAAAAAAAAAAANAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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of what they are doing.

<
< S
< S
[ ———————————————

Formal written compact method of subtraction.

Initially children will put the column headings above their work to help with the understanding
< S
< S
< S
< S
< S
< S
< S

line it up according to place value.

Children need to be taught to subtract a lesser digit number from a greater digit number and }
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Double ‘exchanging’ can prove tricky so children need to be given time to explore the

concept.

5,‘1
/(5; |
e

i 6

Teach the children to line up their calculations correctly. They are to use zeros to help them

-

O

-
8
9

if necessary.

[A common
6 misconception to
look out for: 17 — 3.4
can easily be
calculated as 14.4.]

| A
= -3
3.6
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<
MULTIPLICATION s
<
Early Learning <
e Pupils are given an opportunity to
manipulate and experience a range of
resources in real-life contexts and through
role play.
e They are encouraged to solve real-life
problems:
e.g. If a pair of socks = 2; then 3 pairs = 6
2 + 2 + 2 =6
e They are encouraged to draw pictures and represent their mathematical thinking
through various representations e.g. bead strings, share bears, cubes.
e Finding doubles: i.e. double 2 is 4
. <
double 5 is 10 <
<
<
<
<
<
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CLASS 1

<
<
<
<
Mental Calculations
- Counting forwards and backwards in equal steps e.g. in 2’s, 5’s, 10’s.
- Repeated addition.
Using arrays
2x5 OR 2 ‘lots of 5
...Is presented like this:
Repeated addition
<
<
<
<
<
<
]

I
=
o

{
T EED DD -

CLASS 2

Children to be taught skills associated with multiplication

- Doubling and halving.

- Rapid recall of multiplication facts for known, age appropriate, tables.

- Know the equivalent division facts for each times table fact.

- Test times tables and division facts at the same time.

- Secure understanding of place value.

- Multiplying and dividing by 10 and 100.

- Partitioning using the grid method: Find 12 x 8 by using 10 x 8 (80) and 2 x 8
(16).

- Using division as the inverse of multiplication.

- Apply times tables knowledge to multiples of 10.
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Using arrays
3x10 OR 3 ‘lots of 10
OR

Using a number line

[
w
o

3x10 10

G — — >

Repeated addition

COCHCIEHCH =

OR5x3=3+3+3+3+3=15

5x3=

[This can be done by mentally adding the numbers or using a number line to help]

ﬁ-m’ Number Line @ —30 J@ﬁ

O p
-~ p—
W
W
£ e
(T3 =
o b

All above methods to be expanded to the 4, 5 and 8 times table.

Partitioning using the grid method (U x TU)

8 x 16 can be written as 8 x 10 and 8 x 6. To make this visually easier to understand and to
build confidence with partitioning and place value this can be represented in a grid:

X 10 6

8 80 48

80 +48 =128
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Children to use jottings to support their calculations.

Some children might be able to use known times table facts and mental addition to complete

- Know the equivalent division facts for each multiplication table fact.
- Test times tables and division facts at the same time.

- Using division as the inverse of multiplication.

- Find multiplication and division families using tables.

- Secure understanding of place value.

- Multiplying and dividing by 10, 100 and 1000.

- Relate times tables and division to measures.

- Apply times tables knowledge to multiples of 10.

- Apply times tables knowledge to decimals.

[The ability to recall all times tables to 12 x 12 quickly, confidently and without counting up

becomes an essential skill at this stage.]

Compact (formal) method of multiplication by a unit multiplier

To begin with the children are encouraged to include the
/ column headings to re-enforce the concept of place value.
l | T 1 )

E—

N.B. ‘Carrying’ of the multiples of 10 can be placed anywhere on the calculation, however if
the examples are followed it allows for less confusion when the learning progresses to long

multiplication.

<
<
<
<
this calculation without the grid.
Children to be taught skills associated with multiplication
- Doubling and halving of up to 3-digit numbers.
- Rapid recall of all multiplication tables.
<
<
<
<
<
<
]
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Multiplication of decimals (money, metric measures)

~

S~
U \

pr—

If confidence in place value and multiplying by multiples of 10 is high a child can be
introduced to the compact (formal) method of long multiplication. Although it may be

necessary to use the expanded grid method to aid understanding.
{The grid method is not a necessary step but an option to help individual children}

Expanded Grid Method

X 200 50 4

80 16000 4000 320 20320

4 800 200 16

has at least 11 steps and 11 opportunities for a mistake. The importance

of neat and organised presentation must be stressed.

S
< s
< s
< s
Lty *
2
4 18 1 ©]% : H- (/1‘
/
/ o X
/ C AT R £

This is the preferred method, although some children may prefer to keep all the numbers in

the correct columns. It is important for eh children to know what they are doing and not just

how to do it.

Long Multiplication
< S
< S
< S
< S
< S
< S
i ]

+ 1016
21336
N.B. Despite this method representing the calculation in a visual way, it
VAVAVAVAY
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Compact (formal) method of long multiplication §
<
1 {
S
% 14
R Be o MATHS SUFLFHERD and remenber
the /%we éa/c//}gx zero/
6‘ e\
5 9 5 3 ,?‘: “’
X 144 > )N
L pasa e
@ Insert the zero; cross out used multiplier;
N—""
then perform the second line of
multiplication; §
2 1 2 ? %
3 8 5 3 é 1,‘ :5 5 §
SRR b+ sl 4
L{ kD5 1540 L S
1L t00 640 RSN
SRR
Then
Once the formal methods are secure these should be used every time.
Higher ability children will be able to use the long multiplication method
to multiply by a 3 or 4-digit number.
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DIVISION

1o DO NOT LEAVE DIVISION TO LAST OR TEACH IT IN
ISOLATION. IT ISTO BE INTRODUCED WITH

! MULTIPLICATION.

1o  THE BIGGEST BARRIER TO THE UNDERSTANDING
OF DIVISION IS THE CONFUSING AND

E CONTRASTING LANGUGE OF: ‘SHARING” AND
i ‘GROUPING’. THE CHILDREN NEED CONTINUING
! OPPORTUNITIES TO PRACTICALLY EXPLORE THE

CONCEPTS AND USE THE LANGUAGE OF DIVISION.

BY YEAR 2 GROUPING SHOULD BE EMPHASISED
AS THE PREFERRED WAY TO DIVIDE.

N
<
<
<
<

Early Learning

e Pupils are given many opportunities to experience practical division (sharing of

objects):

- Sharing between 2 people.

- Finding half of a group of objects.
<
<
<
<
<
<
]

- Sharing using by dealing 1 to each until they run out.

e Pictures, drawings and diagrams should be used to represent division.

CLASS 1

Mental Calculations

- Counting forwards and backwards in equal steps e.g. in 2’s, §’s, 10’s.

- Repeated subtraction.
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Sharing

NNV
< <
< <
< <
< Move one object/picture at a time into the number of piles, as guided by the divisor, until <

there are none left:

12:4-= 000000000000
; & & & & z g
< <
< <
< <
< <
i ]

1 2 3 4
ANSWER = There are 3 on each plate, so 12 + 4 = 3.
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Grouping

g 2
< s
< s
S Repeatedly taking ‘groups’ of the divisor until there are none left: 2
12-a- O 00000000
1O 00000000
< S
< S
< S
< S
< S
< S
; ]

THEN

@

THEN O
0009

: @

*UNTIL THERE ARE NONE LEFT**

ANSWER = There Are 3 groups of 4, so 12 + 4 = 3.

N.B. In class 1 the children will not encounter remainders as a maths concept.
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CLASS 2

NN\
£ <
< <
< <
< <
Children to be taught skills associated with division

- Doubling and halving

- Rapid recall of multiplication facts for known, age appropriate, tables.

- Know the equivalent division facts for each times table fact.

- Secure understanding of place value.

- Multiplying and dividing by 10 and 100.

- Using division as the inverse of multiplication.
< <
< <
< <
< <
< <
< <
i ]

- Know the number families linked to their age appropriate tables:
e 2X3=6
e 3Xx2=6
e 6+3=2
e 6+2=3

Sharing and Grouping

Children in Class 2 will continue to use sharing and grouping, as described above, as a
method of dividing.

They will be given practical opportunities to explore this and be encouraged to use jottings to
support the process. Eventually leading to them being able to use jottings and pictures

instead of practical apparatus.
As confidence grows they will be encouraged to ‘group’ rather than ‘share’.

Using a number line

This links division to multiplication and allows the children to think of it as a process of
H counting up to a target number. Or counting back to zero from a given number.

18 +3=

This is to be read as: How many 3’s go into 18.

_J&L @, Number Li

Start here >

l
0

VAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA



NV
S
S
S
S
S
S
S
S
S
S

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAS

Or: how many 3’s can be taken out of 18.

I O O A

”-
)
8-

11
9 10 11 12 13 14 1516 17 |

Children to be taught skills associated with division

- Rapid recall of all multiplication tables and the equivalent division facts for
each multiplication table fact.

- Test times tables and division facts at the same time.

- Using multiplication of the answer as an estimating tool.

- Find multiplication and division families using tables.

- Secure understanding of place value.

- Multiplying and dividing by 10, 100 and 1000.

- Link division to fractions.

[The ability to recall all times tables to 12 x 12 quickly, confidently and without counting up

becomes an essential skill at this stage.]

<
<
<
<
Start here A
ANSWER=18+3=6
This method is an excellent way of introducing remainders (written as rx)
<
<
<
<
<
<
]
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Chunking (repeated subtraction)

To be taught if pupils struggling with the concept of division. Super chunking can be more

understandable than long division for children with less confidence in the pace value system.

Simple chunking:

Formal written method

Super Chunking:
BE
= b S diside
6.9
- 4 6 (1)
Ai3
- 1113 fitel)
0
L 25¥

This method also may be referred to as bus-stop division or Gazinta (from ‘goes in to’).

-T...
0, TS
st

To begin with the children are encouraged to include the
column headings to re-enforce the concept of place value.
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2 \J‘ ’/;) The children
3 £ need to practice

carrying

! Vi o remainders and
8 6 extending their
times tables.
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Division with remainders

The children will be introduced to remainders as they

|

<
<
<
<
Lf‘ \ are ready. Firstly, they will be recorded as a
; r remainder. As their understanding and confidence
|
3 [ Lf/ 3 increases, they will record remainders as a fraction.
REALE
3
<
<
<
<
<
<
]

—

e

R

2yl

Finally, the children will learn how to represent '

remainders as a decimal. This enables them to

complete complex calculations including money 5 l 7

and measures. It also helps with their
understanding of the relationship between T

fractions and decimals.

612
rOszO
BEe!

&
.

|
e

Long division
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