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Introduction

This document sets out the methods used at Ashton Keynes Primary School to teach children
how to add, subtract, multiply and divide. [t has been compiled with reference to the revised
programmes o study for Mathematics, which became statutory in September 20IL.

Each calculation method is presented to show progression from Year R through to Year 6.
The statutory requirements for each year group have been displayed at the top of each year

group section to give an indication of the expectations at the end of the academic Year.

Qur teach'mg sequences move From concrete obJects (counters, cubes etc) to p'LctorLal (dtagmms
and notes) to abstract (tgplcal ‘calculations’) across all areas of Maths and examp[as of how

these are used can be found at the end of this policy.

It should be noted that methods described for each year group are for children working at
the typical level expected for their age, although teachers will use methods from year groups

above and below, according to the needs of the individual child and the dass as a whole.

¥ you would like further information regarding how these methods are used in your child’s
class, please speak to their teacher in the first instance, who will be able to talk you through
the methods used.

Mrs L. Voss

Mathematics Sub ject Leader



Addition

EYFS (Reception) Addition

Pupils should be taught to:

[ ]

(called ‘number sentences” and calculations)
® represent and use number bonds within 10
® add one-digit numbers to 20, induding zero
[ ]

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

solve one-step problems that involve addition, using concrete ob jects and pictorial representations.

Concrete Ob jects
Finding the total of a group of items e.g. counters,
teddies, dinosaurs etc

Pictures/Marks
Using simple drawings to record and calculate the
total.

PPPPP PP

e.g. Lisa has 5 lollies and Tim has 2 lollies.
How many lollies do theg have altogether?

Number Lines
Us'mg prepared number lines to record ‘J‘u,mps' and
draw'mg own number lines 1o solve calculations.

e'97< VAVAVAN

0o 1 2 3 4 5 6 7 8 9 10 11 12

-

100 Squares

Become familiar with 100 squares to count Forwards
and backwards.

Draw'mg a bar model to represent real life problems.

e.g.
I have 3 red pens and 2 blue pens. How many are
there altogether?

e




Year | Addition

Pupils should be taught to:

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

°
® represent and use number bonds within 20

® add one-digit and two-digit numbers to 20, induding zero
°

missing number problems such as / = [ + 2.

solve one-step problems that involve addition, using concrete ob jects and pictorial representations, and

Concrete Ob jects

Finding the total of a group of items e.g. counters,
teddies, dinosaurs etc

Using Numicon to notice patterns when adding two

Pictures/Marks

Using simple drawings to record and calculate the
total.

PPPPP PP

qu.ant'LtLes
e.g. Lisa has 5 lollies and Tim has 2 lollies.
How many lollies do they have altogether?

Us'mg prepared number lines to record ‘J’umps' and
dmw'mg own number lines 1o solve calculations.

6,9.
7+

VAVAV A VN

5 6 7 8 9 10 11 12

Iy

0o 1 2 3 4

Flndlng a starting point on the hundred square and
moving to the rlght to count on in ones or moving
down to add tens.

As at Year R, for larger numbers. Individual cells
are removed to show the numbers as a part of the
whole.

eg 6+ 4 =




Year 2 Addition

Statutory Requirements
Pupils should be taught to:

® solve problems with addition.:
O using concrete ob jects and pictorial representations, including those involving numbers,
quantities and measures
O applying their increasing knowledge of mental and written methods
e recall and use addition facts to 20 fluently, and derive and use related facts up to 100
® add numbers using concrete ob jects, pictorial representations, and mentally, induding:
O a two-digit number and ones
O a two-digit number and tens
o two two-digit numbers
O adding three one-digit numbers
e show that addition of two numbers can be done in any order (commutative)
[ ]

calaulations and solve missing number problems.

recognise and use the inverse relationship between addition and subtraction and use this to check

Concrete Ob jects, Pictures/Marks
As in Year |, to solve problems with numbers,
quantitLes and measures.

Us'mg lines or a "W’ to connect the tens and ones.

eg. 53 + k6 = 99

53+L6-

WX

O 4

Ensw'mg that tens are discussed as such:
50 add 4O equals 940, and 3 add 6 equats q.
A0 add 9 equals q9.”

Number Lines
Starting with the largest number and adding tens
and ones in ‘chunks’ or bridging to the nearest |0.

eg. 36+ L8 - 8L
+30 2 e
e ey
48 T8 8O B4
or:
+2 +34
/_\.,/""———'_\
48 50 84

To add near multiples of 10 e.g. 4 or 3l, children
should add the multiple of 10 and ad just the

answer:

eg. 35+ 9= Ll

s

35

Children should be encouraged to partition in

dif ferent ways

9. 53 +46=50+50+3+6,0r53+40+6
etc

Children also solve missing number problems by
rearranging calculations:

eg.53+46-1.6
53 + LO is 93, then we can add 6 to make 99"

Bar Modelling
Contmumg From Year |, to model addition

caleulations and to help understand and solve
addition problems.

Expanded Column., stage |

Setting out the calculation with tens and ones lined
up. At this stage children would not add ‘ones’
where the total exceeds 0.

eg. 37 +52 =289

30+7
50 + 2
80 + 9

+




Year 3 Addition

Pupils should be taught to:

e add numbers mentally, incuding:

o) a three-digit number and ones
o) a three-digit number and tens
o) a three-digit number and hundreds

e add numbers with up to three digits, using formal written methods of columnar addition
o ostimate the answer 1o a calaulation and use inverse operations to check answers

® solve problems, induding missing number problems, using number facts, place value, and more

complex addition.

e add fractions with the same denominator within one whole [for example,

NG
N
Nlo

]

+

Concrete Ob jects, Pictures and Diagrams
As in Year |, but used to add fractions.

| ]
Hed HEES
E ok 3
9 9 9

Known Facts

Using place value, known facts and hundred squares
to add 3-digit numbers and ones, tens or hundreds
mentally.

eg. 354 + 30 = 38l

In this example, the tens dtglts are most ngnLﬁcant.

Using lines or a "W’ to connect the tens and ones.
The total of the ‘ones’ may exceed 10.
eg. 38 + 47 = 85

38+L7 -

WX

70 + |5

Ensw'mg that tens are discussed as such:
"30 add 4O equals 70, and 8 add 7 equals I5.
70 add 15 equals 85.

As in Year 2, but for more complex addition
calaulations and adding fractions with the same
denominator within one whole.

Expanded. Column, stage 2

Setting out the calculation with tens and ones lined
up. Begin by adding the ones, then the tens,
recording each step of the calculation on a new line,
initially with a note in brackets beside.

@.94
L/
E-i—
13 (7 +6)
[10 &0 + 70)
123

Progress to adding 3-digit numbers in this way.

Compact Column

Line up tens and ones. Begin by adding ones, then
the tens. Record answer in appropriate column e.g. 8
+ 7 =15, 50 5 is recorded in the ones column and |
as a note below the answer box in the tens column.

(7,49

Prograss to add'mg 3—dLth numbers in this way.




Year 4 Addition

Pupils should be taught to:

e add numbers with up to & digits using the formal written method of columnar addition where

appropr'tate

e ostimate and use inverse operations to check answers to a calculation

® solve addition two-step problems in contexts, deciding which operations and methods to use and why.

e add fractions with the same denominator

Mental Methods

Children will choose and use the most suitable
method from those learnt in previous years to solve a
particular calculation.

As in Year 2, but for more complex addition
calculations and ad.d.mg Jractions with the same
denominator-.

eq. 2/5 + 4&/5 = 6/5 (or | 1/5)

O

DR B [ [ O[]

Compact Column
Line up hundreds, tens and ones. Continue to start
by adding ones, then tens and hundreds. Digits
needing to be carried should be called by their value
e.g. carry 10 (not carry one) to help children
remember their value. Carry digits are recorded
below the answer line, in the column according to
their value.
eg.

247

581 +

828
|

Progress to addmg Lr—d.’Lth numbers and decimals (in
the context of moneg) in this way.




Year 5 Addition

Pupils should be taught to:

add whole numbers with more than L+ digits, including using formal written methods (columnar

use rounding to check answers to calculations and determine, in the context of a problem, levels of

solve addition multi-step problems in contexts, deciding which operations and methods to use and

°
addition)
e add numbers mentally with increasingly large numbers
°
accuracy
°
why.
°

add fractions with the same denominator and

denominators that are multiples of the same number

Mental Methods

Children will continue to choose and use the most
suitable method from those learnt in previous years
to solve a particular calculation.

Compact Column
As in Year W, adding increasingly larger numbers
and decimals to 2 decimal places.

Bar Modelling

Used to solve problems with two or more steps.

eg.  What is the total of a yo-yo costing £2.75, a
DVD costing £I4+.00 and a poster costing £2.75?

?
£IL-00 |

£2.75 | £2.75

ASHTON ¥
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Year 6 Addition

Pupils should be taught to:
®  perform mental calculations, incuding with mixed operations and large numbers
® use their knowledge of the order of operations to carry out calculations involving the four operations
® solve addition multi-step problems in contexts, deciding which operations and methods to use and why
® solve problems involving addition

® use estimation to check answers to calculations and determine, in the context of a problem, an
appropriate degree of accuracy.

® add fractions with different denominators and mixed numbers, using the concept o equivalent

Fractions
Mental Methods Compact Column
Children will continue to choose and use the most As in Year W, adding increasingly larger numbers
suitable method from those learnt in previous years | and decimals to 2 decimal places.

to solve a particular calculation.

They will use the order of operations to solve
calculations: BODMAS (brackets, orders, division,
mu,LtLpchat'Lon, addition, subtraction) or BIDMAS
(brackets, indices, division, multiplication, addition,
subtraction) .

Bar Modelling

As in previous years, For multi-step problems
involving fractions, decimals, percentages and
measures including money. Children are expected to
demonstrate their understanding of the approximate
value of each part of the bar model, dmw'mg
roughly to scale.




Subtraction

EYFS (Reception) Subtraction

Pupils should be taught to:

read, write and interpret mathematical statements involving subtraction (—) and equals (=) signs

[ ]

® represent and use related subtraction facts within 10
® subtract one-digit numbers to 20, induding zero

[ ]

solve one-step problems that involve subtraction,

using concrete ob jects and pictorial representations.

Finding the difference between two groups of items
¢.g. counters, teddies, dinosaurs etc

Pictures/Marks
Using simple drawings to record and calculate the

dif ference.
RRRREC0000

e.g. Sam spent kp. What was his change from |0p?

Number Lines — counting on

Using prepared number lines to record " jumps” and
drawing own number lines to solve calculations.
eg ll=7=1

5 6 7 8 9 10 11 12

0 1 2 3 4

Start at 7 and jump up to [I. How many jumps
have you made?

Number Lines — counting back

Using prepared number lines to record backwards
“jumps” below the line and drawing own number lines
to solve calculations.

e49Aq—5=L+
o1 2 3 4 5 B 7 8 910
\VAVAVAVAVY
%

Start at 9 and jump back 5. Where have you
landed?

Bar Modelling

Drawing a bar model to represent real life problems.

eg.
There are © children in the garden and 3 come into
the classroom. How many are left in the garden?

AUA A W

6 children — 3 children = 3 children

ASHTON ¥
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Year | Subtraction

Pupils should be taught to:

® read, write and interpret mathematical statements involving subtraction (—) and equals (=) signs

® represent and use related subtraction facts within 20

® subtract one-digit and two-digit numbers to 20, including zero

® solve one-step problems that involve subtraction, using concrete ob jects and pictorial representations, and

missing number problems such as / = 0 _ a.

Concrete Ob jects

Finding the difference between two groups of items e.g.
counters, teddies, dinosaurs etc

Using Numicon/cubes to notice the difference between
two numbers.

Pictures/Marks
Using simple drawings to record and calculate the

difference.
CYYLYYIYIIY

e.g. Sam spent kp. What was his change from 10p?

Us'mg prepared number lines to record ‘Jumps' and
drawing own number lines to solve calculations.

eg ll=7=1

10 11 12

Start at 7 and jump up to [I. How many jumps have
you made?

Namt — |
Us'mg preparad number lines to record backwards

“jumps” below the line and drawing own number lines
to solve calculations.

g 4-5=1
o1 2 3 4 &5 B 7 8 910
A\VAVAVAVAVY
%

Start at 9 and jump back 5. Where have you
landed?

100 Squares

FLndLng a. starting point on the hundred square and
moving to the left to count back in ones or moving up to
subtract tens.

As in Year R, for more complex calculations and to
demonstrate subtraction problems.




Year 2 Subtraction

Statutory Requirements
Pupils should be taught to:

® solve problems with subtraction:

O using concrete ob jects and pictorial representations, induding those involving numbers, quantities

and measures

O applying their increasing knowledge of mental and written methods

e recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100

® subtract numbers using concrete ob jects, pictorial representations, and mentally, induding:

O a two-digit number and ones
O a two-digit number and tens
o two two-digit numbers

® show that and subtraction of one number from another cannot be done in any order

® recognise and use the inverse relationship between addition and subtraction and use this to check

caleulations and solve missing number problems.

Concrete Ob jects, Pictures/Marks
As in Year |, to solve problems with numbers, quandities
and measures.

Using lines or a "W’ to connect the tens and ones.

eg. 84-L42 =L/

Lo 7

Ensw'mg that tens are discussed as such:
“80 take away L0 equals 4O, and 9 take away 2
equals 7. Altogether we have taken away 4+7."

Number- Lines

As in Year |.

Continue to count on bg jumping above the line, or
count back jumping below the line. Encourage
children to work towards subtracting tens and ones in
‘chunks or bridging to the nearest |0.

eg. 15-8=7

-3 _5

7 10 15

To subtract near multiples of 10 e.g. 4 or Il
children should subtract the multiple of 10 and
ad just the answer:
eg. 53 -9 =Lk

+ |

L3 -10 53

Ad justing
Subtracting the tens first, then the ones:
eg. 84-L2

8d_10- L2

“89 — kO is 49, then we can subtract 2 more. The

answer is 47"

Usmg empty ‘bars” and parttallg compLeted bars to
illustrate calculations.

eg. 28-12 =16
Different sections of the bar can be left empty
28
12 | ?

Expanded. Column, stage |

Setting out the calculation with tens and ones lined
up. At this stage children would not exchange tens
For ones (decomposition).

eq 77 - 24 =53

ASHTON ¥
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Year 3 Subtraction

Pupils should be taught to:

® subtract numbers mentally, including:

o) a three-digit number and ones

o} a. three-digit number and tens

o} a. three-digit number and hundreds

® subtract numbers with up to three digits, using formal written methods of columnar subtraction

® estimate the answer to a calculation and use inverse operations to check answers

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

subtraction.

o subtract fractions with the same denominator within one whole [for example,

o
[N N
o |lw

]

As in Year |, but used to subtract fractions.

Known Facts

Using place value, known facts and hundred squares to
subtract 3-digit numbers and ones, tens or hundreds
mentally.

eg. 96 - 200 = 296

In. this example, the hundreds digits are most

signi ficant.

Us'mg lines or & "W’ to connect the tens and ones

where exchangmg is needed. |dentlfg that you can't

subtract a larger number from a smaller one, so you

will need to exchange one of the tens for 10 ones.

Expanded. Column, stage 2

Setting out the calculation with tens and ones lined up.
Begm bg subtmctmg the ones, then the tens, recordmg
each step of the calculation on a new line, LnLtLallg with
a note in brackets beside.

eq. /2 -37 =35 eg.
a7
72-37 = 36 -
\></ | (7 - 6)
60 (90 - 30)
70-30 + 2-7 —> can't do! 6|
(60-30) + (12-7)
30+ 5 Progress to subtracting 3-digit numbers in this way and
. o _ _ exchanging.
Carrying should not be used to describe taking a ten
and putting it into the ones column — use {!
‘exchangmg' because it is being exchanged for 10 ones. ¢9. ?EZZ
5 (12 -7)
30 (70 - 40)
200 (300 - 100)
235
Compact Column Bar Modelling

Line up tens and ones. Begin by subtracting ones,

then the tens. As for expanded method, record
exchanges made above the relevant dLths.

(7,.9‘ 7.1
36
58 -

28

As in Year 2, but for more complex subtraction
calculations and subtmctmg fractions with the same
denominator within one whole.

Progress to subtracting 3-digit numbers in this way.

— &=

ASHTON
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Year 4 Subtraction

Pupils should be taught to:

® subtract numbers with up to i+ digits using the formal written method of columnar subtraction where

approprLate

® estimate and use inverse operations to check answers to a calculation

® solve subtraction two-step problems in contexts, deciding which operations and methods to use and why.

e subtract fractions with the same denominator

Mental Methods

Children will choose and use the most suitable method
Jrom those learnt in previous years to solve a particular
calculation.

Compact Column

Using the same method for Year 3, progressing to
subtracting L--digit numbers and decimals (in the
context of money) in this way.

Lo
eqg. £3R7
£1.29 -
£2.28

As in Year 2, but for more compLex subtraction
calculations and subtmctmg Jractions with the same
denominator.

eq. 4/5-1/5=3/5

N |- |




Year 5 Subtraction

Statutory Requirements
Pupils should be taught to:

® subtract whole numbers with more than L+ digits, incuding using formal written methods (columnar
subtraction)

® subtract numbers mentally with increasingly large numbers

® use rounding to check answers to calculations and determine, in the context of a problem, levels of
accuracy

® solve subtraction multi-step problems in contexts, deciding which operations and methods to use and why.

® subtract fractions with the same denominator and denominators that are multiples of the same
number

Mental Methods Compact Column

Children will continue to choose and use the most As in Year L, subtracting increasingly larger
suitable method from those learnt in previous years to numbers and decimals to 2 decimal places.
solve a particular calculation.

Continue to use bars to represent known numbers and
missing amounts in problem—solvmg questions.

¥R
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Year 6 Subtraction

Pupils should be taught to:

e  perform mental calculations, incduding with mixed operations and large numbers

® use their knowledge of the order of operations to carry out calculations involving the four operations

® solve subtraction multi-step problems in contexts, deciding which operations and methods to use and why

® solve problems involving subtraction

® use estimation to check answers to calculations and determine, in the context of a problem, an

appropriate degree of accuracy.

® subtract fractions with different denominators and mixed numbers, using the concept of equivalent

Fractions

Mental Methods

Children will continue to choose and use the most
suitable method from those learnt in previous years to
solve a. particular calculation.

They will use the order of operations to solve
calculations: BODMAS (brackets, orders, division,
mu,LtLpchat'Lon, addition, subtraction) or BDMAS
(brackets, indices, division, multlpltcatlon, addition,
subtraction) .

Compact Column
As in Year L, subtracting increasingly larger
numbers and decimals to 2 decimal places.

Bar Modelling

As in previous years, For multi-step problems involving
Fractions, decimals, percentages and measures including
money. Children are expected to demonstrate their
understanding of the approximate value of each part
of the bar model, dmwmg roughtg o scale.




Multiplication

EYFS (Reception) Multiplication

Pupils should be taught to:

® solve one-step problems involving multiplication, by calculating the answer using concrete ob jects,

pictorial representations and arrays with the support of the teacher.

Concrete Ob jects

Grouping items in pairs, groups of 5 etc.
Counting in 2s, 5s and 10s.

Doubling numbers to 20

Pictures/Marks
Using simple drawings to record and calculate the
total.

- - - - -

e.g. There are 3 sweets in one bag.
How many sweets will there be in 5 bags?

Used to demonstrate a real-life situation involving
multiplying.

eg.

If there are 6 pairs of socks hanging on the washing
line, how many socks will there be altogether?

(May draw the socks in each section before using
numbers.)




Year | Multiplication

Pupils should be taught to:

®  solve one-step problems involving multiplication, by calculating the answer using concrete ob jects,

pictorial representations and arrays with the support of the teacher.

Concrete Ob jects

Grouping items in pairs, groups of 5 etc.
Counting in 2s, 5s and 10s.

Doubling numbers to 20

Pictures/Marks

Using simple drawings to record and calculate the
total.

L L L L L

e.g. There are 3 sweels in one bag.
How many sweets will there be in 5 bags?

Arrays

Representing multiplication calculations in columns
and rows using repeated addition and multiplication.:

L -8 or 2+2+2+2=28
2-=28 or 2xk =8

Number Lines

Using prepared number lines to record " jumps” and
drawing own number lines to solve calculations.
e.g.

2x3 7 8 910

As at Year R, to represent problems and assist
understanding.




Year 2 Multiplication

Pupils should be taught to:

e recall and use multiplication facts or the 2, 5 and 10 multiplication tables, including recognising

odd and even numbers

e caleulate mathematical statements for multiplication within the multiplication tables and write them

using the multiplication (X) and equals (=) signs

o show that multiplication of two numbers can be done in any order (commutative)

® solve problems involving multiplication, using materials, arrays, repeated addition, mental methods,

and multiplication facts, including problems in contexts.

Concrete Ob jects

Grouping items in pairs, groups of 5, 10 etc.
Counting in 2s, 5s and |0s, both. forwards and
backwards.

Pictures/Marks

As at Year |.

For calculations and problems using 2, 5 and 10
times tables.

FLndLng multiples of 2, 5 and 10, Lookmg for

pattems .

Arrays

As at Year |.
For calculations and probLems using 2,5 and IO
times tables.

Number Lines

At as Year |.

For calculations and problems using 2, 5 and 10
times tables.

Bar Modelling
To illustrate problems involving repeated addition.

eg. /x5=235

7 7 1 7 1 7 | 7

Bartiion

Us'mg lines or a "W’ 1o mu.Lt'LpLg both dlths in the 2-
digit number by the I-digit number.
eg. 5x6 =90

5 x 6 =

WX

IOx6=60 + 5x6=30

Ensur'mg that tens are discussed as such:
6 tens are 60 and 6 fives are 30. 60 add 30 is
90, so 6 fifteens are 90.”




Year 3 Multiplication

Statutory Requirements
Pupils should be taught to:

e recall and use multiplication facts for the 3, I and 8 multiplication tables

e write and calculate mathematical statements for multiplication using the multiplication tables that

they know, including for two-digit numbers times one-digit numbers, using mental and progressing to

Jormal written methods

®  solve problems, including missing number problems, involving multiplication, incduding positive integer

scaling problems and correspondence problems in which n ob jects are connected to m ob jects.

Concrete Ob jects

Grouping items in groups of 3, L, 8 etc.
Counting in 3s, ks and 8s, both forwards and
backwards.

Finding multiples of 3, & and 8, looking for

pa.ttems .

Arrays

As at Year |.

For calculations, problems and showing the
commutative law using 3, L and 8 times tables.

Partitioning
As for Year 2, using known facts to simplify

calculations.

Mental Methods

Us'mg knowledge from muLt'LpchatLon tables when

mu[tlplgmg bg multiples of 10

Short Multiolieat |

Sett'mg out the calculation with tens and ones lined
up. Begm bg muLtLpLgmg the ones, then the tens,

eg. W2x3 recording each step of the calculation on a new line,
initially with a note in brackets beside. Complete the

Lx3-2 calculation by adding the two rows of ‘working out’.
50 R
HOx3=120) + 2x3=6) 6y
120 + 6 = 126 2L (6 x L)

120 (6x 20

[
Short Multiplication, stage 2 Bar Modelling

Setting out the calculation with tens and ones lined
up. Begin by multiplying the ones, then the tens.
Show tens that are carried as a note below the
answer line in the tens column.
eg 36

b«

180
3

As for Year 2, to illustrate multiplication problems.

ASHTON ¥
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Year

L+ Multiplication

Pupils should be taught to:
e recall multiplication facts for multiplication tables up to 12 X 12
® use place value, known and derived facts to multiply mentally, induding: multiplying by O and |;
multiplying together three numbers
® recognise and use actor pairs and commutativity in mental calculations
e multiply two-digit and three-digit numbers by a one-digit number using formal written layout
® solve problems involving multiplying and adding, induding using the distributive law to multiply two
digit numbers by one digit, integer scaling problems and harder correspondence problems such as n
ob jects are connected to m ob jects.
Mental Methods Short Multiplication, stage 2
Using known multiplication facts and place value As in Year 3, progressing to 3-digit numbers
knowledge to solve more complex calculations. multiplied by |-digit numbers.
eg. 2x3 =05 2x300 =600 eg. |2 L
3«
2x6xb5=2xbx6=10x6 =60 3772
|
Bar Modelling
As in Year 3, for multiplication tables and related facts, and visualising problem-solving questions.
e.g. 50 x 6 = 300
?
50 | 50 | 50 | 50 | 50 | 50




Year 5 Multiplication

Pupils should be taught to:

® identify multiples and factors, induding finding all factor pairs of a number, and common

Factors of two numbers

® know and use the vocabulary of prime numbers, prime factors and composite (non—pere) numbers

o ostablish whether a number up to 100 is prime and recall prime numbers up to |9

e multiply numbers up to & digits by a one- or two-digit number using a formal written method,

including long multiplication for two-digit numbers

e multiply numbers mentally drawing upon known facts

e multiply whole numbers and those involving decimals by 10, 100 and 1000

2
® recognise and use square numbers and cube numbers, and the notation for squared () and cubed

3

()

® solve problems involving multiplication incuding using their knowledge of factors and multiples,

squares and cubes

® solve problems involving multiplication and a combination of the four operations, incduding

understanding the meaning of the equals sign

e solve problems anolv'mg multlphcatlon, Lndu,dmg scal'mg bg smeLe Jractions and problems anoLang

simple rates.

° multlplg proper Jractions and mixed numbers bg whole numbers, supported bg materials and

diagrams

As in Year 3, progressing to L-digit numbers
multiplied by |-digit numbers.

eg. |26
5 x
6320
| 3 2
Notes

Used when mUthLplg'mg proper fractions and mixed
numbers bg whole numbers.

Setting out the caleulation with tens and ones lined
up. Begin by multiplying the ones from the bottom
number with the ones from the top number, then the
tens from the top number, recording each step of the
calaulation on a new line, initially with a note in
brackets beside. Repeat by multiplying the tens from
the bottom number with the ones from the top
number and the tens from the top number.

Complete the calculation by adding up the L+ rows.

5 e.q. 24
eg % x 3 = g = | % ’ 36 «x
24 6x4)
| 20 (6x 20)
375 L2 g3 120 (30xW)
4 4 600 (30 x 20)
86 L
e.g.
Setting out the calculation with tens and ones lined |7
up. Multiply the ones from the bottom number with 25 «x
the ones from the top number, then the tens from 85
the top number, recordmg any tens or hundreds as 3
notes below the answer line in the appropriate |3 k0
column.  Repeat by multiplying the tens from the Lo5

bottom number with the ones from the top number
and the tens from the top number-.

Bar Modelling

Continued from previous years, to support with problem-solving.

SL) CH

ASHTON

L

}:




Year 6 Multiplication

Pupils should be taught to:

e multiply multi-digit numbers up to L+ digits by a two-digit whole number using the formal written

method of long multiplication

®  perform mental calculations, incduding with mixed operations and large numbers

® use their knowledge of the order of operations to carry out calculations involving the four operations

®  solve problems involving multiplication

® use estimation to check answers to calculations and determine, in the context of a problem, an

appropriate degree of accuracy.

1
e multiply simple pairs of proper fractions, writing the answer in its simplest form [for example, 2

1 1
275

e multiply one-digit numbers with up to two decimal places by whole numbers

Mental Methods

Children will continue to choose and use the most
suitable method from those learnt in previous years
to solve a particular calculation.

They will use the order of operations to solve
calculations: BODMAS (brackets, orders, division,
multiplication, addition, subtraction) or BDMAS
(brackets, indices, division, multiplication, addition,
subtraction) .

Notes
As in Year B, progressing to multiply simple pairs of
proper Jractions.

1—> 2x1 2
2—> 5x2 10

2
@.9. E X

Crid Method
As in Year 3, but used to mULLt'LpLg one—dLth numbers
with up to two decimal places bg whole numbers.

eg. |63 x4 = 652
X |

L L

06
21

0.03
0.12

As multiplication can be done in any order
(commutative), the grid can also be set out as

Follows:

163 x4+ = 652
X L

| L

06 24
0.03 0.12

As in Year 5, progressing to mULLt'LplgLng Lr—d'tth

number-s bg Z—dlgit numbers.

As in previous uears, for muLtL—step probLems
involving fractions, decimals, percentages and
measures including money. Children are expected to
demonstrate their understanding of the approximate
value of each part of the bar model, drawing
roughly to scale.




Division

EYFS (Reception) Division

Pupils should be taught to:

®  solve one-step problems involving division, by calculating the answer using concrete ob jects, pictorial

representations and arrays with the support of the teacher.

® recognise, find and name a half as one of two equal parts of an object, shape or quantity

Sharing items with a partner to find half, in L+
groups o find a quarter etc.

To illustrate practical situations where ‘shar‘mg

equ.aug' is required.

e.g. There are 10 apples in the bowl and half of

them are red. How many are red?

T




Year | Division

Pupils should be taught to:
[ ]
representations and arrays with the support of

[ ]

® recognise, find and name a quarter as one of

solve one-step problems involving division, by calculating the answer using concrete ob jects, pictorial

the teacher.

recognise, find and name a half as one of two equal parts of an ob ject, shape or quantity

Four equal parts of an ob ject, shape or quantity.

Sharing items with a partner to find half, in W
groups o find a quarter etc.

Pictures/Marks

Using simple drawings to record and share.

e.g. There are |2 sheep in a field. How many sheep
pens would a farmer need if only L sheep can fit in

each pen?

Arrays
Representing division calculations in columns and rows
using repeated division:

o 00
® 00
6+3-2 6+2-3

or

Bar Modelling
To illustrate division problems, following on from

Year R.

¥
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Year 2 Division

Pupils should be taught to:

e recall and use division facts for the 2, 5 and 10 multiplication tables, including recognising odd and
even numbers
e calculate mathematical statements for division within the multiplication tables and write them using
the division (+) and equals (=) signs
® show that division of one number by another cannot be done in any order
® solve problems involving division, using materials, arrays, repeated addition, mental methods, and
division facts, induding problems in contexts.
® recognise, find, name and write fractions § i, % and z of a length, shape, set of ob jects or
quantity
Concrete Ob jects Pictures/Marks
Sharing items in pairs, groups of 5, 10 etc. As at Year |.
Counting in 2s, 5s and 0s, both forwards and For calculations and problems using 2, 5 and 10

112 3
backwards. times tables as well as finding -, =, = and = of
. . 1 3 ) 3 4 4 4
Finding 71 and " of sets of ob jects. quantities.
Arrays Number Lines
As at Year |. At as Year |.

For calculations and problems using 2, 5 and 10
times tables as well as ﬁnd.mg l l 2 and 3 of
3 4 4 4

quantLtLes .

For calculations and problems using 2, 5 and 10
times tables.

Bar Modelling

To illustrate division problem&

e.g. Find % of 18.

ASHTON ¥
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Year 3 Division

Pupils should be taught to:

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

e write and calculate mathematical statements for division using the multiplication tables that they

know, using mental and progressing to formal written methods

® solve problems, induding missing number problems, involving division, including positive integer scaling

problems and correspondence problems in which n ob jects are connected to m ob jects.

® recognise, find and write fractions of a discrete set of ob jects

Mental Methods

Using knowledge of times tables to find the nearest
multiple and calculate answers to division
calculations.

eg 20+ 3

3x6 =18, 5020+ 3 =62

Concrete Ob jects/Pictures/Marks
As at Year 2, for further multiplication tables and
fractions.

Bar Modelling
As at Year 2, for further mu,LtLpchat'Lon tables and
Fractions.

Using known multiplication tables to divide 2 or 3-
digit numbers. Sometimes referred to as the ‘bus
stop” method.
The number to be divided (dividend) is placed below
the ‘bus stop” and the divisor placed to the left. The
most significant number is addressed first, with any
remainder carried to the next significant number.
eg. 8l +3

2 7

387




Year L Division

Pupils should be taught to:

e recall division facts or multiplication tables up to 12 X 12

® use place value, known and derived facts to divide mentally, induding dividing by |

® solve integer scaling problems and harder correspondence problems such as n ob jects are connected to

m. ob jects.

Mental Methods

As in Year 3, using knowledge of times tables to
Find a nearest multiple and calculate answers to
division calculations.

eg. 894+9

AxA=8l, s089d+9-9¢8

Short Division

As in Year 3, using known multiplication tables to
divide 2 or 3-digit numbers, progressing to numbers
with whole number remainders.

Bar Modelling
Continued from previous years, including finding
Fractions of amounts.

eg. Find 2/5 of 20




Year 5 Division

Pupils should be taught to:
® solve problems involving division including using their knowledge of factors and multiples, squares
and. cubes
® solve problems involving division and a combination of the Four operations, incuding understanding
the meaning of the equals sign
® solve problems involving division, including scaling by simple fractions and problems involving simple
rates.

Mental Methods Short Division
As in Year 3, progressing to using knowledge of times | As in Year L.
tables, factors, multiples, squares and cubes to find
a nearest multiple and calculate answers to division
calculations.

Bar Modelling
Continued from Year L.




Year 6 Division

Pupils should be taught to:

e divide numbers up to L digits by a two-digit whole number using the formal written method of long
division, and interpret remainders as whole number remainders, fractions, or by rounding, as
appropriate for the context

e divide numbers up to L+ digits by a two-digit number using the formal written method of short
division where appropriate, interpreting remainders according to the context

®  perform mental calculations, incduding with mixed operations and large numbers

® use their knowledge of the order of operations to carry out calculations involving the four operations

® solve problems involving division

® use estimation to check answers to calculations and determine, in the context of a problem, an
appropriate degree of accuracy.

. . 1. 1
e divide proper fractions by whole numbers [for example, 37 2 = : ]
® associate a fraction with division and calculate decimal fraction equivalents [for example, 0.375]
3
for a simple fraction [for example, 3 ]
® use written division methods in cases where the answer has up to two decimal places
Mental Methods Long Division, whole number remainders

As in Year 5, with ‘mcreasmglg Large number-s.

e  Children may find it helpful to list the first 6-7
multiples of the divisor before beginning.
The first digit of the dividend is divided by the

divisor, with the whole number result pLaced at the

Notes
Used when dLde'mg proper Jractions bg whole
numbers.
Z - 2 — l
“9 3 " 10 s

Children may be encoumged to use the redprocaL
(mmmg the fraction ups‘tde down) before
multiplying the denominators and numerators.

Encourage children to think of the problem in context

2
or using diagrams e.g. how many S are in 27

top. Ang remainders are Lgnored at this point.

The answer from the first operation is multiplied by
the divisor. The result is placed under the number
divided into.

Subtract the bottom number from the top number-.

Br'mg down the next dLg'Lt oj: the dividend, divide the
new number by the divisor and repeat the process
until no further digits can be brought down. This
generates the final answer and a whole number
remainder.

L32 +15=28rl2

15

6,9,

- W a
N WO W

8
e
0
2
0
2

Long Division, fraction remainders
Using same method as whole number remainder, but
using the remainder as a fraction of the divisor.

Short Division, decimal remainders
As in Year i, but instead of leaving a whole number
remainder, the dividend is extended using a decimal

e k32 = |5 =28 12 2 8 point.
9 15 1 5/4 3 2 eg 8.+5
or 30 0 b B 6 3
. 4 1 3 2 .
L+327|5=285 24 - TN
1 2
Bar Modelling

As in previous years, For multi-step problems involving

Fractions, decimals, percentages and measures

including money. Children are expected to demonstrate their understanding of the approximate value of

each part of the bar model, drawing roughly to scale.
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