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teaching and learning of 8thematics, and is also designed to give pupils a consistent and

smooth progression déarning in calculatioa |
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Non-neqotiable written method table
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Year Addition | Subtraction Multiplication Division
Group
R Concrete objects Concrete objecty Concrete objects anq¢ Concrete objects
and gctorial and gctorial pictorial and sharing
representations| representations representations
1 Pictorial Pictorial Pictorial Pictorial Grouping
representations | Representations Representations and
and Number Arrays
lines
2 Number Lines | Numbe Lines Repeated Addition Number Line
and (Expanded)
Column Method
3 Column Addition Column Short Multiplication Bus stop
(Carrying) Subtraction
(Borrowing)
4 Column Addition Column Short Multiplication Bus Stop
Subtraction
5 Column Addition Column LongMultiplication | Bus Stop and Lon
Subtraction Division
6 Column Addition Column LongMultiplication | Bus Sto@mndLong
Subtraction Division
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Addition

Before adding, children in Early Years develop their understanding of number sense to start
the foundation of their mathematical understanding. Initially, when children begin to add
numbers they use concrete objects to add two groups of objects togethiémda total

amount.

EgE L 2
£
+ 2 =8

Children use 1:1 correspondence to find the total number of items in two groups by
counting them all. Children use concrete objects to solve real world mathematical problems
involving adding. Once the children have developed their understanding usindsybjec
pictorial representations are used to add two groups of objects.

3 + 2 =05

Children then progress to adding two singligit numbers by counting on to find the answer
using quantities, objects andgbures




Subtraction

For subtraction, children use concrete objects by taking away an amount from a larger
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7 - 4

Children also use pictorial representations to support subtraction. They will then progress to
subtract two single digit numbers and count back to find the answer, using quantities,
objects and pictorial representations.




Multiplication

For multiplication, children being by exploring patterns in numbers up to 10, including even
and odd, and doubling facts using concrete objects. They solve practical problems involving
groups 2, 5 and 10 and share objects into equal groups.

4

6 8




Division

For division, children solve problems involving halving using concrete objects to share
between two people.

Biif 9

4 shared between 2 = 2.




Key Stage




Key Stage 1

Addition

Initially, pictureswill be used to solve problems with additiddhildren will count totals
starting at the number one and later starting on the highest number and counting up.

Example: If | had 6 sweets and then got 3 meh®w many would | have irotal?

Children will begin by As children become more
using oneto-one confident with addition and
correspondence to count %;C@%CDE z%\/c—)f? counting, they will begin at the
totals of numbers. ﬁg@ largernumber and count the

123456789 remaining steps.
(pointing to each object ag ﬁé& 7.8,0.

they count.

This will progress onto children using a number line to count up from one number to
another.

Starting on the larger number and
counting the remaining steps

Example /+4= ONBLINBASYGSR | &

As childrerbecome more confident with number bonds and partitioning of numblarger

jumps can be made. Knowledge of number bonds to 20 has
been used (adding 4) then knowledge

Example:16+ 5= o _
/ partitioning (5 is made up of 4 and 1).

+4

+1

12 13 14 15 16 17 18 19 20 21 22




When children begin to add larger numbers they will require a more refined and faster
method. Expanded column addition allows childrerattnl larger numbers whilst still
retaining place value.

Example: 37 + 38 Units are added first (7 + 8 = 15) arj
recorded in correct@umns. The
tens are then added (30 + 30 = 60)
and again recorded in columns.
Finally the sum of the units and ten

% are added together.
.

Once children have a secure understanding of the place value system they can begin to look
at using the formavritten method (column addition) with carryind@ his allows additions to
be carried out far quicker without the need for partitioned additions.

Example:
Digits are lined up in columns linked to

their place value (HTU).

789 + 642 becomes

7 8
+ 6 4
1 4 3 1

1 1<— | Additionof9+2 equals 11. The first digit (one) is cart
forwards underneath the equation to be added onto th
Answer: 1431 addition if the next set of numbers.




KeyStage 1

Subtraction

Similarly to additionchildren will begin to tackle subtraction problems using pictorial
representationswvhich they can manipulate to find the answer.

Example: 10¢ 4 Children cross out the number bein
subtracted and count the remaining
numbers
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This will develop on to children using a number line to represent. Children will count up
from the smaller digit to the larger digit in jumps of one.
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Example: 11-7
answer to the problem.

Using known number facts (number bonds to 10) childr
can reduces the time it takes to calculate problems. Th
will require children to record the value each jump as
they can now represent different numbers.

Example: 15-7




Children will progress onto using decomposition for subtractions. Like column addition
operations are set out into in place value columns.

Subtractions starting on the right

Example: 932 - 457 becomes hand side.
B 12 1 2 minus 7
g 2

g 3
- 4 5 7
4 7 5

if subtractions are not possible
without creatinga negative number
Answer: 475 children can ‘borrow’ from the
columns to the right.

if @ numberis borrowed that

column reduces by the value of 1 2-7 =would create a negative

number.
Digit 9 now becomes8&.

10 is borrowed from the calumn on
the left creating 12 -7 =5




Key Stage 1

Multiplication

Multiplication begins with childrepractically grouping and counting sets of objects in sets
of ones, twos or fives. This will progress onto pictorial representations of problems.

Example: One hand has 5 fingers, how many fingers ar@ tiands altogether?

As the children count the number,
they can cross off what they have

/ counted.

"

Eventuallychildren will record numbers alongside their representations.

Example:One cake has 4 candles on it, how many candles would 4 cakes have altogether?

\ With numbers under each
representation children can begin tq
see the idea of repeated addition.

4+4+4+4




The next stages for children to record problems asrays

Example: You get 4 strawberries in 1 packet, how many are in 3 packets in total?
D)

239 ::2
299 Wy,
9% rFYy

f ’} } "‘ 1[ :'

<

‘J‘
V-9~

N

— )

Z
Operations can be recorded This also allows children to see

underneath the array .
. the commutative nature of
representations. o
multiplications.
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3x4 isthesameas4x 3

Moving on from thischildren willrecord equations on a number line jumpingnnultiples.

Example: 6 x 5

| | | | | | | |
0 5 10 15 20

Having learnt theommutative
nature of multiplication, children
can choose which multiples to jumg
in. Here 5 is an easier times table t
count in rather than 6.




Key Stage 1

Division

Division will begirwith children physically dividing (sharing) objects into egualps.

Example: There are 12 football players and 3 teams, if you share the football players out
equally, how many players will there be on each team?

Early recordings will be pictorial representations that the children can divide by circling
groups.

ExampleThere are 15 children working in groups of 3. How many groups are there going to
be?

This differs from the
previous physical
representation as
children are now
grouping into 3s
rather than sharing.




Children will eventually solve problerasing a number line and repeated addition.

Example:36 + 4

Here the addition of 4 has been
repeated 9 times leading to the
answer of 9.

AYAAVANAAATANS
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O 4 8 12 16 20 24 23 32 3

The final step for division is short method (bus stop method)

432 + 5 becomes

B 6 r2

3
.

Answer: 86 remainder 2

it i= important the children understand the number
being divided by [divisor). This canzometimes be
reversed if thetimes table does not “Fit’

EeS'sind =0
MNotd'sin5




Key Stage 1

Fractions of an amount

Initially, shapes will be used to represent and find a unit fraction of an amounrtdfta square. This

will progress on to using concrete objects to find a unit fraction of an amount bE12 counters by
sorting items equally into the correct number of groups and finding how many are in each group.

This will progress onto children representing the calculation by drawing.

Example:- of 12

Using the denominator to identify
how many groups, the childn
would draw the number of group9
and split the amount equally
between them.

OOOOOO

Children would then count
how many are in one group




As children become more confident, they can begin to find-aoi fractions of an amount I.E.of
25.

Exanple: - of 25

/.

Initially following the same steps as

unit fraction of an amount and then

using the numerator to identify how
many groups they need to count.

To extend pupils further, they can begin to use the inverse to solve missing number questions




Key Stage |




Key Stage 2

Addition

In Key Stage, 2hildren will move towards a standard formal written method of addition
(column method). Calculations will be recorded with each digit in place value order
vertically. Calculsons beginning on the rightarrying forward any additions that create a 2

digit answer.

Digits are lined up in columns linked to their place val

789 + 642 becomes
(HTU).

Addition of 9 + 2 equals 11. The first digit (one) is carf

1 4 3 1 <«—— | forwards underneath the equation to be added onto th
addition of the next set of numbers.

Answer: 1431

Extensionand Progression.

With a consolidated method in additipohildren will be extended through number of digits,
decimal number and numbers of varied length.

Examples:
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Key Stage 2

Subtraction

Entering into Key Stage ¢hildren will progressnto using decomposition for subtractions.
Like column additioyoperations are set out into in place value columns.

932 — 457 becomes Subtra(.:tions starting on the right
s 12 1 hand side.

/9//3/ 2 2 minus 7

- 4 5 7
4 7 5
Answer: 475
If a number is borrowed that If subtractions are not possible
column reduces by the value of 1 without creating a negative number
OKAf RNBY OFy Wo?2
Digit 9 now becomes 8. columns to the right.

2-7 =would create a negative
number.

10 is borrowed from the column on
the left creating 12,7 =5




Extension and Progression

Once children have consolidated the formaitten method of column subtractigrthey will
be extended through number of digits and decimal numbers.

Examples:

&G ¢ %%? e
G09.% - 150,93 |
2473 32% 169

/
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holders to keep the numbers the same
length and remind children of the equation

0-1




Key Stage 2

Multiplication

Throughout Key Stage éhildren will refine their understanding of multiplication through

the formal written method of short of multiplication.

2741 X 6 becomes

2 7 4 1
x 6
1 6 4 4 6
4 2

Answer: 16 446

Children need to understand the

124 x 26 becomes

1 2
1 2 4
x 2 6
7 4 4
4 8 0
2 2 4
1 1

Answer: 3224

carrying of forward of products that

give a 2 digit anger.
6x4=24

The 2 carries forward to the next
column and is added to the next
answer

Whenmultiplying by a number with
a tens value children need to be

aware of place value
20x4 not 2x4

0 is used as a place holder to ensu
the columns are aligned

Extension and Progression.

To further challenge the children they can begin to look at more digits or decimals numbers.

2 A0K RSOAYIFf ydzYoSNE G(KS
two whole integers and then jump the decimal back in.

Examples 4329 x 27 LD
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67 x 8.5= 569.5 oy o

The decimal point is
W2 dzY LISR 2 dz
the number more

manageable.
s — The decimal point is now
b [/ / jumped back in the same
e [ \ number of times it was
S/ — s — A
X /<) ( (N %;L/L(jtd) \‘ jumped out to balance the
- —/ : J L w J .
= o W equation.
D= ) — c‘if\c] -y
—e— — DD |- )
S
9
) | D




Key Stage 2

Division

Thefirst step for divisiorin KS4s short method (bus stop methodnd then moving onto
division with remainders

432 + 5 becomes

8 6 r2 It is important the children understand the numbsg
being divided by (divisor). This can sometimes b¢
NEOSNARSR AT (GKS Uik YSa

5/ 4 2
93 pQ& Ay n [ n

Answer: 86 remainder 2 b2d nO& AV b

Extension and Progression

Once the children to have consolidated short division they can be extended by recording
their remainders as decinhaumbers and finally into long division for larger divisors

Examples:

993 -3

02449, 1 25
HFT3.00T

Here the remainder of 1 has been
divided into by 8 creating a decimal
rather than representing the
NEBYFAYRSNI Ia NM
place holder to allow the remainder
to be carried over.




Long Division

Children then move onttong division:

Next the children ask how|
many times 17 goes into

23. Thistime itgoesin 1
time which is again put on
the top row. The multiple
(17) is placed underneath
and the subtracted from
the original 23 to give a
remainder of 6.

Here the divisor (17) is too
large to easily use the short
division method. This method
follows similar steps but the
closest multiple is written
underneath and then subtrac
from the dividend.

Children ask themselves
how many times 17
would go into 2. The
answer is 0 which is put a
the top and we then drop
the 3 down to make 23
for the next part.

The next digit in the
dividend is now dropped
down to create 61 and the
children again ask
themselves how many

times 17 goes into 61. The
process of finding the
multiple, subtracting and
dropping the next digit
down continues until there
are no digits left.




Key Stage 2

Fractions of an amount

In Key Stage 2, children will move towards a written method to find fractions of an amount by dividing
the amount by the denominator and then multiplying by the numerator.

Children will initally be encouraged to make links between the groups drawn iI5tégg One and
diving by the denominator and counting the number of groups with multiplying by the numerator.
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Wp T C T Multiply by the numerator

Example:

Divide by the denominator

Children will be extended by using the inverse to solve missing number equations.
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Example:

Divide by the numerator

Multiply by the denominator




Key Stage 2

Adding Fractions

Entering Key Stage two, children will build on their knowledge of fractions of shapes by beginning to
use a formal method to add fractions. Initally, this would be supported with visual representations.

Example:

Z{. E S —

Numerator + Numerator

Denominator stayshe same

Once children have consolidated this method, they will be extended in a number of ways:

1 Adding fractions with different denominators, for example:

Children need to find a common 2 I
denominator before adding by — -{- I
either finding the lowestommon [~~~ S &
multiple or multiplying by the X 2
denominator of the other fraction.
S

denominator need to be multiplied

Both the numerator and \I L+
by the same number. D—

O




9 Adding to give an answer larger than 1, for example:

1 Adding mixed numbers, for example:

w|.r: -

S

I
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Children could use knowledge of
improper fractions to convert this
into a mixed number.

Children should convert mixed
numbers into improper fractions
before adding by multiplying the

whole number by the denominator
and adding the numerator.

In this case: 3 x 1 + 1 = 4 which giV
- as the improper fraction.

22

—————————




1 Simplifying answers, for example:

Numerator and denominator should
be divided by the same number to
the smallest possible fraction.




