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About our Calculation Policy

The following Calculation Policy has been devised to meet the requirements of the National Curriculum
2014 for the teaching and learning of mathematics.

Please note that early learning in number and calculation, taught in Reception, follows the Early Years
Foundation Stage.

Age Related Expectations

The Calculation Policy is organised according to typical age-related expectations, as set out in the
National Curriculum 2014. However, it is vital that pupils are taught according to the level of ability
and understanding they are currently working at. They should only progress onto the next stage when
they are ready and they feel secure enough to move on.

Providing a Context for Calculation

It is important that any type of calculation is given a real-life context. A relevant problem-solving
approach helps to build children’s understanding of the purpose of calculation and helps them to
recognise when to use certain operations and methods when faced with problems.

Choosing a Calculation Method

Children need to be taught and encouraged to use the following process when deciding which approach
they will take in order to solve a calculation. This will help to ensure that they select the most
appropriate method for the numbers involved.

Can | do it in my head using a
mentalI strategy?

Yes No
Solve the Could | use some
calculation. jottings/equipment
to help me?
I
| |
Yes No
Solve the Use a written
calculation. method to

work it out.



Addition

EYFS: children to have a deep understanding of number to 10.

Key Skills for addition in EYFS:

2¢ Subitise up to 5.

/¢ Automatically recall number bonds to 5 and some number bonds to 10.

2% Explore and represent patterns within numbers up to 10 including double facts.

¢ Children to verbally count beyond 20, recognising the pattern of the counting system.

~¢ Compare quantities up to 10 in different contexts, recognising when one quantity is greater than,

less than or the same as the other quantity.

Key Vocabulary

put together, add, altogether, total, more than, equal to, equals, double, most, count on, subitise, same,
different.




2% A wide range of concrete counting equipment.
o Everyday objects such as: small vehicles, small animals, jewels and teddy

bears.
o Bead strings
o Cubes Rekenrek Ten frames

They should also be encouraged to use a range of — o 000 0O
representations to help them visualise Maths in a pictorial il .

way. This will allow them to see numbers in different

contexts. _
Make &
2¢ Rekenreks ? e 3 “::f‘:% >
2% Place Value Counters g () P 8+2=10
£ Cubes Ordg i it
/¢ Bead strings can be used to illustrate addition 8000 0 0 CO—

= -1 +1  #1

They use number lines and practical resources to - 'S
6+3=9 <D

support calculation and teachers demonstrate the O 12 3 &5 67 89 10 _
use of the number line.

2¢ Numicon to support number sentence formation 4+3=7

:gff\/i Number lines 10=6 + 4 :

+¢ Part-Whole Models . :
(3

Number will be embedded throughout the curriculum and opportunities for explorative play within
provision.

Children at the expected level of development will:

Number
== Have a deep understanding of number to 10, including the composition of each number;
== Subitise (recognise quantities without counting) up to 5;
== Automatically recall (without reference to rhymes, counting or other aids) number bonds up to
5 (including subtraction facts) and some number bonds to 10, including double facts.

Numerical Patterns
== Verbally count beyond 20, recognising the pattern of the counting system;
== Compare quantities up to 10 in different contexts, recognising when one quantity is greater
than, less than or the same as the other quantity;
== Explore and represent patterns within numbers up to 10, including evens and odds, double
facts and how quantities can be distributed equally.




Addition

Year 1: Add with numbers up to 20.

Key Vocabulary

Add, more, plus, and, make, altogether, total, equal to, equals, double, count on, number line

They should start their learning journey using manipulatives such as:

2% A wide range of counting equipment.
o Everyday objects such as: small vehicles, small animals, jewels and teddy bears.
o Bead strings
o Cubes

They should also be encouraged to use a range of representations to help them visualise Maths in a
pictorial way. This will allow them to see numbers in different contexts.

¢ Dienes 0 eoee 0000 O0Ceee
% Place Value O0eee ooooo 00 0ee
Counters 4+6=10 14=20-6 14+6=20

:ff'(j Cubes 10-6=4 20-6=14

< Numicon

o

Hundred Squares

22 Number lines 000 O® OO
2% Part-Whole Models 00 00®0O O
2¢ Bar Models
“¢ Rekenrek 1 partitioned & into
1 and 3.
9+1=10
5 ) 10+ 3 =13

5=1+4

.| G | 6. | 2. | 2

2¢ Use numbered lines to add by counting on in ones. Encourage children to start with the larger

number and count on.
64329 o>

[ N I
1 1
012 3 4567 8910

They should be able to:

=* Read and write the addition (+) and equals (=) signs within number sentences.




<7 Interpret addition number sentences and solve missing number problems using concrete objects and
number line addition to solve them:

8+3=0 15+4 = 5+3+1=0 O +0 =6

This builds on from prior learning of adding by combining two sets of objects into one group in Foundation Stage.

Bead strings or bead bars can be used to illustrate addition including bridging through
ten by counting on 2 then counting on 3.

00000 O U000




Addition

Year 2: Add with 2-digit numbers. Developing mental fluency with addition and place

value involving 2-digit numbers, then establishing more formal methods.

Key Skills for addition in Year 2:

& Recognise the place value of each digit in a two-digit number.

¢ Add a 2-digit number and ones (E.g. 27 + 6)

2% Add a 2-digit number and tens (E.g. 23 + 40)

¢ Add pairs of 2-digit numbers (E.g. 35 + 37)

2% Add three, single-digit numbers (E.g. 5+ 9 + 7)

2% Show that adding can be done in any order (the commutative law)

2¢ Recall bonds to 20 and bonds of 10 to 100 (E.g. 70 + 30)

¢ Solve addition problems in a range of contexts (numbers, quantities and measures) using concrete
objects, pictorial representations and by applying mental and written methods.

¢ To use the symbols + and =.

Key Vocabulary

Add, total, make, plus, sum, more, altogether, column addition, estimate, inverse operation, solve
problems, number facts, place value, tens, ones, exchange, regroup




Children may start their learning through the use of concrete and pictorial methods. They may use a
range of equipment, such as:

- T+5=12
2% Dienes L2 12-5=7
2% Place Value Counters i 2 12-7=5
2¢ Bar Models J ) N
>C$ Part-Whole Models 0 123 656789 1011121 _1;?5 16 17 1§ 19 20
3,$ Cubes 1 ] ] 1 ] ] ] ] ] ] ] 1 ] ] 1 ] ] ] 1 ] 1
— 5-7T=8
2¢ Numicon I
2% Hundred Squares 20 15+5=20
2% Rekenrek 15 20-5=15
20-15=5
2510 Yo egeTeTele
so0 20 + 80 =100 L13=7
32 + 68 =100

3 tens and 2 ones + 6 tens and 8 ones
= 0 tens and 10 ones = 10 tens =one hundred

@+5+3=17

Add 2-digit numbers and ones and add 2-digit numbers and tens.

16 +7 27 + 30
+4 +3 +10 +10 +10

Ak A Al B T Tens
!IT 1]! 1I' ﬁlﬂ !T- :’T 3?

One

27T+ 6= 33 H

;"‘“:"],a""+l H‘H.-"JI‘H.L'I I T | - -y H
[ |
)

21 28 0 0 3 32 33
| | | | | | |




Add pairs of 2-digit numbers, moving to the partitioned column method when secure (adding tens
and units):

63 + 16 2 0+ 3

- A t3 0+ U

NG 2,01+ 7
63 73 79 2/

STEP 1: Only provide examples that do NOT cross the tens boundary until they are secure with the
method itself.

STEP 2: Once children can add a multiple of ten to a 2-digit number mentally (e.g. 80+11), they are
ready for adding pairs of 2-digit numbers that DO cross the tens boundary (e.g. 58 + 43).

5 O + 8
L. O + 3
9 O+ |

=1 O |

STEP 3: Children who are confident and accurate with place value move to:

fang on@s

25
+ 91
o6




Addition

Year 3: Add numbers with up to 3-digits.

) 4
oo

,<
o

Key Skills for addition in Year 3:

Read and write numbers to 1000 in numerals and words.

Recognise the place value of each digit in a three-digit number.

Add 2-digit numbers mentally, including those exceeding 100.

Add numbers with up to 3-digits using the formal method of columnar addition.

Add a three-digit number and ones mentally. (E.g. 175 + 8)

¢ Add a three-digit number and tens mentally. (E.g. 249 + 50)

Add a three-digit number and hundreds mentally. (E.g. 381 + 400)

Estimate answers to calculations, using inverse to check answers.

/¢ Solve problems, including missing number problems, using number facts, place value, and more

complex addition.
Continue to practise a wide range of mental addition strategies. E.g. Number bonds, adding the

nearest multiple of 10 and 100 and adjusting, using near doubles, partitioning and recombining.

Key Vocabulary

Add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, increase,
vertical, regroup/exchange, expanded, compact




Children will continue to learn through the use of concrete and pictorial methods. They may use a

range of equipment or approaches such as:

Dienes

Place Value counters
Bar models
Part-whole models
Numicon

Hundred Squares
Number lines

Cubes

KRR K

Add the ones together first then the tens,
37.25=62
—

Modelled using Base 10
Children to understand that the

highest amount in each column is 9
so sometimes exchange into the
next column is necessary.,

Children know to exchange ten 1s
for a ten and ten 10s for a hundred.

243+ 373 = 616

184 190 200
184 +20="7
Icancountin 10s ... 194 ... 204
184 + 20 = 204
352 4 134 = 486
Hundreds Tens Ones
o0 e |Do0o0| o0
Q 000 o000

| 6

‘o |

Represent the parts of numbers to 1,000
using a part-whole model.

(25
@) () ()

215=200+10+5

Children understand and create bar models

to represent addition problems.
275+99=7
I'f-i
275 | = i

275+ 89 =374




Children, who didn’t move to Step 3 in Year 2, should continue to use the expanded method until
their understanding of place value is secure, before moving to the compact method.

Step 1

#4dd the wnits first, in
preporation for the compoct
miethod

M)
~J (W
O O o|lléH

In grder to carry out this method of
addition'
=« Children reed fo recognise the value of
the hundreds, ters and units without
recording the partitioning.

L%
o o

LA
o
0

= Pupils need to be able to odd in columns.

¢

Move to the compact column addition methed, with ‘carrying:
Step 2

Children should be introduced to the compact column method as a
continuation from Year 2, where no ‘carrying’ is required in the addition.

When modelling, pupils should be reminded that the actual value is ‘3 ones, + 5
ones =8 ones, 2tens +1ten=3tens (not2+ 1 =3)and 6 hundred + 2
hundreds = 8 hundreds (not 6 + 2 = 8)

(00N \ST0) Ruu
W=N -
|0 w O

Step 3

3]5'_ Children should then be introduced to ‘carrying’
for the first time when using the compact

237
.|.5? +6 q ,+ method with numbers up to 3-digits.
9 3 1

21

-




Addition

Year 4: Add with 4-digit numbers.

Key Skills for addition in Year 4:

2% Read and write numbers

¢ Recognise the place value of each digit in a four-digit number.

2% Select the most appropriate method: mental, jottings or written and explain why.

¢ Add numbers with up to 4-digits using the formal method of columnar addition.

2¢ Round any number to the nearest 10, 100 or 1000. (Do we need this in here?)

/¢ Estimate and use inverse operations to check answers.

2% Solve addition two-step problems in contexts, deciding which operations to use and why.

/¢ Continue to practise a wide range of mental addition strategies. E.g. Number bonds, adding the
nearest multiple of 10, 100 and 1000 and adjusting, using near doubles, partitioning and

recombining.

Key Vocabulary

Add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, thousands
boundary, ten thousand, increase, vertical, regroup/exchange, expanded, compact, thousands,
hundreds, digits, inverse




Children will continue to learn through the use of concrete and pictorial methods. They may use a
range of equipment or approaches such as:

Dienes

Place Value Counters
Bar models
Part-whole models
Cubes

Numicon

Hundred Squares
Number Lines

TP e P

Modelled using Base 10 (Dienes) Equipment

Children to understand that the highest amount in each column is 9 so sometimes exchange into the
next column is necessary. Children understand that they can exchange ten 1s for a ten and ten 10s for
a hundred and ten 100s for a thousand. Children begin to understand multi exchange where exchange
is needed in more than one column.

1268+ 1166 =
2434

Use pictorial representations to add numbers up to 4 digits. Children will use images to represent the
place value. If exchanging is needed, this will be shown below the line. This leads to greater
understanding when using the formal written method as the children know what the digit below the
line represents.




Place value counters can be used.

3242 +2 213 = 5455 Bar models may be used to represent
; 7 : additions in problem contexts, and to justify
1000 e = = mental methods where appropriate.
00 00 00000 ThHTO
373 7919
ec e |© |oco o
799 | s |
- 4373
Understand partitioning of 4-digit numbers, e eaate e

including numbers with digits of 0.

Children will gather then organise the amount required

Using the place value chart, childeen will then solve the
. calculation

£1.55 + £3.18=£4.73
@ @ ° .0.0 o oo “

5,000 + 60 + 8 = 5,068 oo

Compact Method

e.g. 3517 + 396 = 3913
Add units first.

Introduce the compact column addition method by
gsking children to add the two given numbers to-
gether using the method that they are familiar with

[expanded column addition—see ¥3). Teacher

models the compact method with carrying, asking

children to discuss similarities and differences and
establish how it is carried out.

‘Carry’ numbers

undemneath the Reinforce correct place value by reminding

them the actual value is B hundreds add 3
hundreds, not 5 add 3, for example.

bottom line.

Use and apply this method to money and measurement values.




Use and apply this method to money and measurement values.

Record as a written calculation

Condensed columnar addition
Children should line the decimals

correctly under one another, considering
place value.

S
3

|

(23]
+ £ 7 -
£3 {1




Addition

Year 5: Add numbers with more than 4 digits including money, measures and

decimals (with different numbers of decimal places)

Key Skills for addition in Year 5:

2% Add numbers mentally with increasingly large numbers, using and practising a range of mental
strategies. E.g. Add the nearest multiple of 10, 100 and 1000 and adjust; use near doubles,
inverse, partitioning and recombining; using number bonds.

2% Use rounding to check answers and accuracy.

2% Solve multi-step problems in context, deciding which operations and methods to use and why.

2¢ Read, write, order and compare numbers to at least 1 million and determine the value of each
digit. (Do we need these two objectives here as they come under place value?)

2¢ Round any number up to 1 000 000 to the nearest 10, 100, 1000, 10 000 and 100 000.

2¢ Add numbers with more than 4-digits using formal written methods of columnar addition.

Key Vocabulary

Add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, thousands
boundary, ten thousands barrier, millions increase, vertical, regroup/exchange, expanded, compact,
thousands, hundreds, digits, inverse, decimal places, decimal point, tenths, hundredths, thousandths




In Year 5 pupils will carry on building on the methods they have been learning in previous years.

5 C[ “F The decimal point should be aligned in the same way as the

E 2 3 ‘ other place value columns, and must be in the same column in the
+ £7- 55
£ 3 |

-

answer

=* Numbers should exceed 4 digits.

I 4 Pupils should be able to add more than two values, carefully
5- aligning place value columns.

Empty decimal places can be filled with

zero to show the place value in each
Say ‘6 tenths add column.

7 tenths’ to

reinforce place

F.: | ol | k| aF Pupils can use pictorial methods to help them solve
0 Je2e | 62em 37 . addition word problems.

| L b TS ..,
| < - ESI12 |,

[ G | o

J - " Sarah has 3 pieces of string the first is 37cm, the second is 1.2m
R « iy aligethac 314 the third is 62cm. How much would they measure altogether?

Children should:

Understand the place value of tenths and hundredths and use this to align numbers with different
numbers of decimal places.




Addition

Year 6: Add several numbers of increasing complexity.

Key Skills for addition in Year 6:

2¢ Perform mental calculations, including with mixed operations and large numbers, using and
practising a range of mental strategies.

2¢ Solve multi-step problems in context, deciding which operations and methods to use and why.

2% Use estimation to check answrs to calculations and determine, in the context of a problem, levels
of accuracy.

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

2¢ Read, write, order and compare numbers to at least 10 million and determine the value of each
digit. (Do we need these two objectives here as they come under place value?)

»¢ Round any whole number to a required degree of accuracy.

2¢ Pupils understand how to add mentally with larger numbers and calculations of increasing

complexity.

Key Vocabulary

Add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, thousands
boundary, ten thousands boundary, million increase, vertical, regroup/exchange, expanded, compact,
thousands, hundreds, digits, inverse, decimal places, decimal point, tenths, hundredths, thousandths




In Year 6 pupils will carry on building on the methods they have been learning in previous years.

q -
q i % =¢  Adding several numbers with different numbers of decimal
places (including money and measures):

| | %¢  Tenths, hundredths and thousandths should be correctly aligned,
with the decimal point lined up vertically including in the answer row.

= Zeros could be added into any empty decimal places, to show there is no value to add.

Empty decimal places can be filled
with zero to show the place value
in each column (place holder).

=¢  Adding several numbers with more than 4 digits

Adding mixed units of measures.

EESERrreal




Subtraction

EYFS: children to have a deep understanding of number to 10, the relationships

between them and the patterns within those numbers.

Key Skills for subtraction in EYFS:

2% Automatically recall number bonds to 5 (including subtraction facts).

/¢ Explore and represent patterns within numbers up to 10.

¢ Children to verbally count beyond 20, recognising the pattern of the counting system.

~¢ Compare quantities up to 10 in different contexts, recognising when one quantity is greater than,

less than or the same as the other quantity.

Key Vocabulary
Take away, subtract, fewer than, less than, least.




2% A wide range of concrete counting equipment.
o Everyday objects such as: small vehicles, small animals, jewels and teddy bears.

o Bead strings o
Use physical objects, counters, cubes
how h bj be tak
(o) Cu beS ZE!S;;S ow how objects can be taken
o Ten frames @ OO0 O 62-4 .
AW at
7 - 5 = 2 ” .

They should also be encouraged to use a range of representations to help them visualise Maths in a
pictorial way. This will allow them to see numbers in different contexts.

2% Rekenreks
2¢ Place Value Counters
2¢ Cubes

Bead strings - including
bridging through ten by counting back 3 then counting back 2.

0000—0C 6-2=4
2£ Numicon to support number sentence formation é
2¢ Part-Whole Models 7 - 5 = 2

2 Number Lines
They use number lines and practical resources to support calculation and teachers demonstrate the use
of the number line.

’/ﬁvﬁm
7—4=3 L 1 L ! L 1
1 2 <] 4 5 L] 7
; CCLIrrn
¢ O

Number will be embedded throughout the curriculum and opportunities for explorative play within
provision.

Children at the expected level of development will:

Number
== Have a deep understanding of number to 10, including the composition of each number;
== Subitise (recognise quantities without counting) up to 5;
== Automatically recall (without reference to rhymes, counting or other aids) number bonds up to
5 (including subtraction facts) and some number bonds to 10, including double facts.

Numerical Patterns
== Verbally count beyond 20, recognising the pattern of the counting system;
== Compare quantities up to 10 in different contexts, recognising when one quantity is greater
than, less than or the same as the other quantity;
== Explore and represent patterns within numbers up to 10, including evens and odds, double
facts and how quantities can be distributed equally.




Subtraction

Year 1: subtract from numbers up to 20.

Key Skills for subtraction in Year 1:

== Given a number, say one more or one less.

== Count to and over 100, forward and back, from any number.

== Represent and use subtraction facts to 20 and within 20.

== Subtract with one-digit and two-digit numbers to 20, including zero.

== Solve one-step problems that involve addition and subtraction, using concrete objects and
pictures.

== Use subtraction to solve missing number problems.

== Read and write numbers from 0 — 20 in numerals and words.

Key Vocabulary

Equal to, take, take away, less, minus, subtract, leaves, difference between, how many more, how
many fewer, how many less than, most, least, count back, how many left, how much less is

Children consolidate understanding of subtraction practically, showing subtraction on different
concrete materials and in familiar contexts. They are introduced to more formal recording methods
and learn to read, write and interpret number sentences with —and = signs.

== Dienes

== Place Value Counters
== Bar Models

== Part-Whole Models
== Cubes

== Numicon

== Hundred Squares

== Rekenrek




Subtract by taking away:

| Count back in ones on a
1 2 9 4 5 6 7 numbered number line

to take away, with
7T—4=3 ‘t."? numbers up to 20

Finding the difference:

Model subtraction using
hundred squares and
numbered number
lines,tracks and practically.

[' ‘] ‘| ‘] 7 ‘Seven is 3 more than four.’

4

‘l'am 2 years older than my
sister’

This will be
introduced
practically with the
language ‘find the
distance between’
and ‘how many
more?’ in a range of
familiar contexts.

Mental subtraction:

Children should start recalling subtraction facts up to and within 10 and 20.




Subtraction

Year 2: subtract with 2-digit numbers.

i

Key Skills for subtraction in Year 2:

Recognise the place value of each digit in a two-digit number and how to use place value to solve
subtractions.

Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100.
Subtract using concrete objects, pictorial representations, number lines and hundred squares.
Subtract mentally, including a two-digit number and units, a two-digit number and tens and two,

two-digit numbers.

= Show that subtraction of one number from another cannot be done in any order (is not

commutative).

Recognise and use the inverse relationship between addition and subtraction, using this to check
calculations and solve missing number problems.

Solve simple subtraction problems in a range of contexts using concrete objects, pictorial
representations and also by applying increasing knowledge of mental and written methods.

Read and write numbers to at least 100 in numerals and in words.

= To use the symbols —and =.

Key Vocabulary

Equal to, take, take away, less, minus, subtract, leaves, difference between, how many more, how
many fewer, how many less than, most, least, count back, how many left, how much less is,
difference, count on, strategy, partition, tens, ones, column subtraction




Children may start their learning through the use of concrete and pictorial methods. They may use a

range of equipment, such as:

Dienes

Place Value Counters
Bar Models
Part-Whole Models
Cubes

Numicon

Hundred Squares
Rekenrek

XK

Toe Ones 10 less | Number 10 more
+ &0 a =] =]
1 11 21
| o L
Ones 34 L1 54
- E i - - - - ?2
e . -30
T ) 42 [30 [40 |50 60 70]s0]|

|47 | 57 |67 | 77 | 87| 97 |

37-1=236

37-2=35

37-3=34
TN ST N

33 34 35 36 37 38

19 - 8 = 11 can be checked using 8 + 11 =19




Subtract on a number line by counting back, aiming to develop mental subtraction
skills.

This strategy will be used for:
== 2-digit numbers subtract 1-digit numbers (by taking away/counting back) e.g. 38—7
«= 2-digit numbers subtract tens (by taking away/counting back) e.g. 48—30

== Subtracting pairs of 2-digit numbers (see below:)

Subtracting pairs of 2-digit numbers on a blank number line:

47 - 23 = 24 Partition the second Move towards more efficient jumps
number and subtract it in tens and ™™= a0k as below:
units, as below:

£ 47 P ar a7

Combine methods with use

Subtract tens
Then subtract first of a hundred square to
units. ’ reinforce understanding of
number value and order.
] & B 9 | 2
i 15 |16 ITREEES)
2 a2 |33 |24 |25 |20 (3T |28 |2 )
Teaching children to bridge a1 (32 [33 (34 [35 [ [37 [ [ [aa
through ten can help them S1 52 |53 (34 55 |56 57 58 54 [0
to become more efficient. 73 [72 [73 [7a |75 |78 [77 [78 = [0
_! ! _!- _%'- _'!-r.- _E _-:Hl_ =0
q 9% (56 [ 100

Mental strategy - subtract numbers close together by counting on:
42-38=4

Many mental strategies are taught. Children

are taught to recognise that when numbers

1 + 1 1 are close together, it is more efficient to

37 38 39 40 41 42 count on the difference. They need to be
clear about the relationship between

#1 +1 +1 +1

Start with the smaller number and addition and subtraction.

count on to the largest.




Next Step: Children who are confident and accurate with place value move to:
Compact method without exchanging or regrouping numbers.
Ensure that children understand the place value of the digits. When modelling,

T D make sure children understand that it is 9 ones — 7 ones = 2 ones and then 3
3 9 tens—2tens=1ten (Not3-2=1)

- 2




Subtraction

Year 3: subtract with 2 and 3-digit numbers.

Key Skills for subtraction in Year 3:

== Recognise the place value of each digit in a 3-digit number.
== Find 10 or 100 more or less than a given number.
== Subtract mentally:
o A 3-digit number and ones. (E.g. 345 —8)
o A 3-digit number and tens. (E.g. 567 —90)
o A 3-digit number and hundreds. (875 — 500)
== Subtract numbers with up to 3-digits using the formal method of columnar subtraction.
== Estimate answers and use inverse operations to check.
== Solve problems, including missing number problems, using number facts, place value and more

complex subtraction.

Key Vocabulary

Equal to, take, take away, less, minus, subtract, leaves, difference between, how many more, how
many fewer, how many less than, most, least, count back, how many left, how much lessis __ ?,
difference, count on, strategy, partition, hundreds, tens, ones, exchange/regroup, decrease, value,
digit, tens barrier, hundreds barrier, estimate, inverse




Children will continue to learn through the use of concrete and pictorial methods. They may use a
range of equipment or approaches such as:

== Dienes

== Place value counters
== Bar models

== Part-whole models
== Numicon

== Hundred square

== Number lines

== Cubes

Counting On as a Mental Strategy
Continue to reinforce counting on as a strategy for close-together numbers (E.g. 121 — 118), and also
for numbers that are ‘nearly’ multiples of 10 or 100 or £s, which make it easier to count on (E.g. 102 —

89, 131 - 79, or calculating change from £1)

Use Bar Models to Represent and Solve Problems
Such as:

Bar models can also be used to show that a part must be taken away from the whole.

Children who are not secure in their understanding of place value may need to use partitioned
subtraction as a written method to work out a calculation.

STEP 1: introduce this method with examplas STEP 2: introduce “exchanging”through subtraction.
where no exchanging is reguired. 72 -47 =25
89 - 35 =54 70 +2 or 60 +12
80+9 40 +7
50+4

STEP 3: Once pupils are secure with the understanding of “exchanging”, they can use the partitioned column
method to subtract any 2 and 3-digit numbers.

2 38 - | L6= 92

1 0 0
260 +' 30+ 8
- 1O0O0 + 4L 0 + 6
O+ 90 + 2




Once children are secure with their understanding of place value, they can move onto formal written
methods of columnar subtraction. Starting without exchanging/regrouping and then moving onto this.

When modelling how to use this method, ensure that children are aware
H T G that it is 4 ones —2 ones =2 ones, 5 tens—4 tens=1ten (not5-4=1) and
7 5 4 7 hundreds — 3 hundreds = 4 hundreds (not 7 — 3 = 4).
- 3 4 2

4 1 2

Remember to keep to the same language as when modelling without
exchanging or regrouping.

ol w K
OlNw




Subtraction

Year 4: subtract numbers with up to 4-digits.

Key Skills for subtraction in Year 4:

== Recognise the place value of each digit in a 4-digit number.

== Find 1000 more or less than a given number.

== Count backwards through zero, including negative numbers. (Do we need this in here as it is a
place value objective?)

== Subtract by counting on where numbers are close together or they are near to multiples of 10,
100 or 1000.

== Subtract numbers with up to 4-digits using the formal method of columnar subtraction.

== Estimate and use inverse operations to check answers.

== Solve subtraction 2-step word problems, choosing which operations and methods to use and why.

== Solve simple money and measure problems involving fractions and decimals to two decimal
places. (Do we need this in here?)

== Solve number and practical problems that involve all of the above, with increasingly large positive

numbers. (Do we need this in here as it is a place value objective?)

Key Vocabulary

Equal to, take, take away, less, minus, subtract, leaves, difference between, how many more, how
many fewer, how many less than, most, least, count back, how many left, how much lessis __ ?,
difference, count on, strategy, partition, thousands, hundreds, tens, ones, exchange/regroup,
decrease, value, digit, tens barrier, hundreds barrier, thousands barrier, inverse, estimate




Children will continue to learn through the use of concrete and pictorial methods. They may use a

range of equipment or approaches such as:

Use place value grids to support mental

= Dienes methods where appropriate.
Place value counters
Bar models Th H | T 5] |
Part-whole models 0888 0086 NN\ 00000
Numicon LL ® @

Hundred square
Number lines
Cubes

Firrreini

Bar models can also represent ‘find the

difference’ as a subtraction problem.

1

Danny 899

tis | 1,005 J

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

1250-420= 830

7,646 — 40 = 7,606

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

Tatal
5762
|

L+ |

‘s votes

2,899 ]

Mo votes

| can work out the total number of Yes vofes
using 5,762 - 2,899,
160 Le@dgid Fel Daen Given P [0
whois rodel Delow
()

She Winks Be lype of colculalion b
wbiracSon ard he andeer i 215

Do e agres? Explain pour orawes

Use column subtraction, with understanding

Represent place value equipment on a
of the place value of any exchange

place value grid to subtract, including

exchanges where needed. required.
)
I 150
GEEEOE
e ] EHE®( L i
e ——— 0
Th | M T ) —
T
* LTI CIGIGANN Th H(T) O
— 1 2]|s]o
, - 4|20
b LN T ) 3]0
=== OO0R% » [Th HY T ©
| Yy 2|15 o
. 412 0
e Ty - 2 83 o
':08@9‘&& =
M > (M H T O
¥['2 5 o0
- |4 2 0
\ 18 5 0




Mental strategies:

A variety of mental strategies must be taught and practised, including counting on to find the
difference where numbers are closer together, or where it is easier to count on.

Partitioned column subtraction with ‘exchanging’: (Do all schools do this?)

~\

As introduced in ¥3, but
moving towards maore
complex numbers and values.
I 9 2

275 4~-1562-=<
600 .

2000+ 70 +50 + ¥

- 1 OO0 0+ S5S00 +# G0 + 2 Subtracting money: partition

| 000+ | 00+90+ 2 into 100 + 30 + 5 for

example. eg £1.35.

Compact column subtraction
To introduce the compact method, ask children to

perform a subtraction calculation with the familiar
partitioned column subtraction then display the

Ask pupils to consider how it relates to the method
they know, what is similar and what is different, to

e
I
‘R compact version for the calculation they have done.
I develop an understanding of it.

_ol® »y
NN =

Always encourage children to consider the best

Give plenty of opportunities to method for the numbers involved — mental,

apply this to money and counting on, counting back ar written method.

measures.
Money
f 4y 23 12 2
- f 2 5 6 1




Subtraction

Year 5: subtract numbers with at least 5-digit numbers. Including money, measures

and decimals.

Key Skills for subtraction in Year 5:

== Subtract numbers mentally with increasingly large numbers.

== Use rounding and estimation to check answers to calculations and determine, in a range of
contexts, levels of accuracy.

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

== Read, write, order and compare numbers to at least 1 million and determine the value of each
digit.

== Count forwards or backwards in steps of powers of 10 for any given number up to 1 million.

== |nterpret negative numbers in context, counting forwards and backwards with positive and
negative integers through 0.

== Round any number up to 1 million to the nearest 10, 100, 1000, 10 000 and 100 000.

Do we need these in subtraction as they are place value objectives?

Key Vocabulary

Equal to, take, take away, less, minus, subtract, leaves, difference/how many between, how many
more, how many fewer/less than, most, least, count back, how many left, how much less is_?
difference, count on, strategy, partition, millions, hundred thousands, ten thousands, thousands,
hundreds, tens, ones, exchange, decrease, hundreds, value, digit, ten thousands barrier, hundred
thousands barrier, inverse, tenths, hundredths, decimal point, decimal.




In Year 5 pupils will carry on building on the methods they have been learning in previous years.

Subtracting with larger integers.
Children who are still not secure

BN 0 56
with number facts and place
—_— l 2_ % value will need to remain on the

partitioned column method until
ready for the compact method.

\— _/

Add a ‘zero’ in any empty decimal places
to aid understanding of what to subtract
in that column (place holder).

Create lots of opportunities
for subtracting and finding
differences with money and
measures.

== Pupils can use pictorial methods to help them solve subtraction word problems.




)
L«Bm i 14
. Sam has one piece of ribbon which is 4.8m, Lucy has a piece
b 3 of ribbon which is 117cm. What is the difference between
4.4 the two lengths?
117 [
S, ¢

lf)obw\s is |26

Children should:

Understand the place value of tenths and hundredths and use this to align numbers with different
numbers of decimal places.




Subtraction

Year 6: subtract with increasing large and more complex numbers and decimal values.

Key Skills for subtraction in Year 6:

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

== Read, write order and compare numbers up to 10 million and determine the value of each digit.
(Do we need this in here as it is a place value objective?)

== Round any whole number to a required degree of accuracy. (Place value objective?

== Use negative numbers in context, and calculate intervals across zero.

== Children need to utilise and consider a range of mental subtraction strategies, jottings and written

methods before choosing how to calculate.

Key Vocabulary

Equal to, take, take away, less, minus, subtract, leaves, difference between, how many more, how
many fewer, how many less than, most, least, count back, how many left, how much lessis __?,
difference, count on, strategy, partition, millions, hundred thousands, ten thousands, thousands,
hundreds, tens, ones, exchange/regroup, decrease, value, digit, tens barrier, hundreds barrier,
thousands barrier, ten thousands barrier, hundred thousands barrier, inverse, estimate




In Year 6 pupils will carry on building on the methods they have been learning in previous years.

== Using the compact column method to subtract more complex integers.

== Using the compact column method to subtract money and measures, including decimals with
different numbers of decimal places.

YIS e 9 kg

Empty decimal places can be filled
with zero to show the place value
in each column (place holder).

== Subtracting mixed units of measures.

31@5 /g
Ll

1312 3
1

3 1‘@ q

L \m 3 | 31

Children should:

be able to apply their knowledge of a range of mental strategies, mental recall skills, and informal and

formal written methods when selecting the most appropriate method to work out subtraction
problems.




Multiplication

Reception: Children to have a deep understanding of number to 10, the

relationships between them and the patterns within those numbers.

Key Skills for Multiplication in Reception:

2% Explore and represent patterns within numbers up to 10.

/¢ Children to verbally count beyond 20, recognising the pattern of the counting system.

/¢ Explore and represent patterns within numbers up to 10, including evens and odds, double facts
and how quantities can be distributed equally.

/¢ Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5

(including subtraction facts) and some number bonds to 10, including double facts.

Key Vocabulary
Double, groups of, lots of, repeated addition.




They use concrete and pictorial representation to record their calculations.

¢ Children use a wide range of concrete objects to count and double.
o Everyday objects such as: small vehicles, small animals, jewels and teddy bears.
Bead strings

Cube.s = "‘““'“/f
Numicon %

Rekenrek

O O O O

They will count on in twos using a bead string and number line.
They understand doubling as repeated addition. 2 +2 =4

They should also be encouraged to use a range of representations to help them visualise Maths in a
pictorial way. This will allow them to see numbers in different contexts.

Rekenreks
¢ Bead strings
¢ Number lines
¢ Cubes

Some children may be able to represent their calculations using symbols and numbers within a
written calculation.

Number will be embedded throughout the curriculum and opportunities for explorative play within
provision.

Children at the expected level of development will:

Number
== Have a deep understanding of number to 10, including the composition of each number;
== Subitise (recognise quantities without counting) up to 5;
== Automatically recall (without reference to rhymes, counting or other aids) number bonds up to
5 (including subtraction facts) and some number bonds to 10, including double facts.

Numerical Patterns
== Verbally count beyond 20, recognising the pattern of the counting system;
== Compare quantities up to 10 in different contexts, recognising when one quantity is greater
than, less than or the same as the other quantity;
== Explore and represent patterns within numbers up to 10, including evens and odds, double
facts and how quantities can be distributed equally.




Year 1: Multiply with concrete objects, repeated addition, arrays and pictorial
representations

Key Skills for multiplication in Year 1:

2% Solve one-step problems involving multiplication, by calculating the answer using concrete
objects, pictorial representations, repeated addition and arrays with the support of the teacher.

28 Begin to understand doubling using concrete objects and pictorial representations — this isn’t on

National Curriculum, is it something you do?

Key Vocabulary

Multiplication, multiply, groups of, lots of, array, count




They should start their learning journey using manipulatives such as:

2¢ A wide range of counting equipment.
o Everyday objects such as: small vehicles, small animals, jewels and teddy bears.
o Bead strings
o Cubes

They should also be encouraged to use a range of representations to help them visualise Maths in a
pictorial way. This will allow them to see numbers in different contexts.

| | | 1 | Il 1 | | |

' 4 Counters — O e e e S B B S e s |
- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
¢ Cubes

2¢ Hundred Squares & -

2% Number lines
2% Rekenrek
¢ Multiplication Squares

2% Give children experience of counting equal groups of objects in 2s, 5s and 10s.

ol ofsol-ofsofcof ol o] o] 00

How many legs will 3 teddies have?2+2+2=6

r 1 r 1 r 1 How many dots? 3+3+3+3+3=15
o @ o
L.

Le dhod
® 00

2% Present practical problem solving activities involving counting
double 1 is 2 1+1=2
equal sets or groups.

2% Make doubles. ! . ! !

double 5 is 10 5+5=10

Introduce arrays with teacher

. . . SUpport once secure with other
practical and pictarial methods.
... 2lotsof3 OR 2x3=6




Multiplication

Year 2: Multiply with concrete objects, repeated addition, arrays and pictorial

representations

Key Skills for multiplication in Year 2:

£ Count in steps of 2, 3 and 5 from zero and in 10s from any number.
Recall and use multiplication facts for 2, 5 and 10 multiplication tables, including recognising odds
and evens.

£ Calculate mathematical statements for multiplication and division and write them using the
multiplication (x), division (+) and equals (=) signs.

£ Show that multiplication of two numbers can be done in any order (commutative) and division of
one number by another cannot.

¢ Solve a range of problems involving multiplication and division, using arrays, repeated addition
and multiplication and division facts, including problems in context.
Use multiplication and division facts for 2, 5 and 10 to make deductions outside know
multiplication facts.

¢ Solve word problems involving multiplication and division with more than one step.
Recognise the relationship between addition and subtraction and rewrite addition statements as

simplified multiplication statements.

Key Vocabulary

Multiplication, multiply, multiplied by, multiplication tables, times tables, groups of, lots of, array,
count, times, repeated addition, column, row, commutative, sets of, equal groups, times, as big as,
once, twice, three times, mentally, orally




In Year 2, children should continue their journey using manipulatives to support pictorial
representations alongside written methods. This will develop their understanding of multiplication
methods. They should have access to equipment such as but not limited to, the following:

Everyday objects such as: small vehicles, small animals, jewels
Bead strings

Cubes

Counters

Hundred squares to help identify
patterns

Number lines

Multiplication squares — including partially filled squares that the children can complete
Rekenrek

Numicon

ftLQ WLQ WLQ ELQ ftLQ

mga -'l‘viil -'l‘viil ELQ

GEE

Recognise equal groups and use this to work out
multiplications. 5 x 3 =

R 5 equal groups with 3 in each group
= Add equal groups.

0666
0066

2+2+2+2-=8apples AX% {alots o5
= amw l""-. l-_-'::”
<= Use repeated addition on a number line. E.g. starting from o~
zero, make equal jumps along a number line to work out _—
multiplication facts and write multiplication statements. +5 45 +5 45
<& Use arrays to help teach children to understand the 0 5 10 15 20

commutative law of multiplication and give example.

4 rows of 10 = 40

10 columns of 4 = 40

22 Children should begin to recall multiplication facts for 2, 5 and 10 times tables through practice in
counting and understanding of the operation.




Multiplication

Year 3: Multiply 2 digits by a single digit number

Key Skills for multiplication in Year 3:

¢ Recall and use multiplication facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and multiply
multiples of 10.

2% Write and calculate number statements using the multiplication tables they know, including 2-
digit x single-digit, drawing upon mental methods, and progressing to reliable written methods.

¢ Solve multiplication problems, including missing number problems.
2% Develop mental strategies using commutativity (e.g. 4 x 12x5=4x5x 12 =20 x 12 = 240)
¢ Solve simple problems in contexts, deciding which operations and methods to use.

2% Develop efficient mental methods to solve a range of problems e.g. using commutativity (4 x 12 x
5=4x5x12=20x 12 = 240) and for missing number problems x5 =20, 3 x =18, x =32

Key Vocabulary

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, times, _times as big as, once, twice, three times...,partition,
grid method, multiple, product, tens, units, value




Children will continue to learn through the use of concrete and pictorial methods. They may use a
range of equipment or approaches such as:

Dienes

Place Value counters
Numicon
Multiplication Squares
Number lines

Cubes

&6 6 $6 &6 66 &6

Children understand the link between multiplication and division and use physical objects to find
related facts.

Z'ix6=18 18-3:6 6x3=18 18+6=3
5 -
: :: LY 5 \
‘\‘ TATS
L ‘ §%% W

Children represent an array pictorially and then multiplication and division facts by sorting into equal
groups.

Children apply their understanding of inverse relationships to write related multiplication and division
statements.

3xb=18 18=3x6
6x3=18 18=6x3
18+-3=6 6=18+ 3

1B=-6=3 3=18=+6




Step 1 — Revise equal groups, arrays and repeated addition from Year 2. (Delete if not
doing in your school)

@D
2080080 2x2
LY xS

Use of place value counters  finding the total
5160
S Sle (B, I z

al —12

L

Children show their understanding by representing the calculation in a grid using their own pictorial
representation.




Children to use jottings to partition and multiply each part. L 5

20x 3= 60 ‘¥
[T
bxz=12
152
|-

Step 4

Children use the grid method to partition and multiply each number.

24 x 3 =72
,60
X 20 4 1 12
60 12 ==
3 7 2

Children should apply this knowledge to problem solving such as:

There are 3 balloons in a packet. There are 24 packets in a box. How many balloons are there
altogether in a box?




Multiplication

Year 4: multiply 2 and 3 digits by a single digit number

Key Skills for multiplication in Year 4:

2¢ Countin multiples of 6, 7, 9, 25 and 1000

~¢ Recall multiplication facts for all multiplication tables up to 12 x 12.
2% Recognise place value of digits in up to 4-digit numbers

2¢ Use place value, known facts and derived facts to multiply mentally, e.g. multiply by 1, 10, 100, by
0, or to multiply 3 numbers.

2¢ Use commutativity and other strategies mentally3x6=6x3,2x6x5=10x6,39x7=30x7+9
x7.

% Solve problems with increasingly complex multiplication in a range of contexts.
/¢ Countin multiples of 6, 7, 9, 25 and 1000

¢ Recognise the place value of each digit in a four-digit number (thousands, hundreds, tens, and
ones) Do we need this place value objective in here?

Key Vocabulary

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, array,
column, row, commutative, groups of, sets of, lots of, equal groups, times, multiply, times as big as,
once, twice, three times... partition, grid method, total, multiple, product, sets of, inverse




Children will continue to learn through the use of concrete and pictorial methods. They may use a

range of equipment or approaches such as:

2% Dienes

2% Place Value counters
2¢ Numicon

2% Multiplication Squares
¢ Number lines

2% Cubes

Step 1

Children should recap on the grid method from Year 3 and represent calculations using manipulatives

such as place value counters or base ten equipment.

327 x 4 = 1308
L —
i e e ‘ | 260
—- LA ] s RS 340 351 LS AW J‘ 8 O
r—t R . 28
— Wi RV TS T G 1308
1200 go 29 1

1200 + 80 + 28 = 1308

Step 2

o
il
il

1200 80 28

1200 + 80 + 28 = 1308

Children show their understanding by representing the calculation in a grid using their own pictorial
representation and by using jottings to partition and multiply.

327 x 4 = 1308




Step 3

Children continue to use the grid method to multiply each part.

327 x 4 = 1308 |12./6/0

s § o
X (30020 7 28
4 |1200| 80 | 28 "3_05

1200 + 80 + 28 = 1308

Step 4 (Take out as applicable to your school)

Children apply their knowledge of the grid method to record in a columnar form, At this stage they
still partition and multiply.

327
X 4
28
80
1200
1308

Step 5

Children move to using the condensed method of short multiplication. They carry below the line.

- W
r» O N
(o7a] RN




Multiplication

Year 5:

Key Skills for multiplication in Year 5:

¢ ldentify multiples and factors, using knowledge of multiplication tables to 12x12.
£ Solve problems where larger numbers are decomposed into their factors.
2% Multiply and divide integers and decimals by 10, 100 and 1000.
Recognise and use square and cube numbers and their notation.
% Solve problems involving combinations of operations, choosing and using calculations and methods

appropriately.

Key Vocabulary

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, _times as big as, once, twice, three times..., partition, grid
method, total, multiple, product, inverse, square, factor, integer, decimal, short/long multiplication,
‘carry’.




Introducing column multiplication:

2% Introduce by comparing a grid method calculation to a short multiplication method, to see how
the steps are related, but notice how there are less steps involved in the column method.

2% Children need to be taught to approximate first, e.g. for 72 x 38, they will use rounding: 72 x 38 is
approximately 70 x 40 = 2800, and use the approximation to check the reasonableness of their
answer.

Short multiplication for multiplying by a single digit: Pupils could be asked to work

X 300 20 7 out a given calculation using
the grid, and then compare it
4 |1200| 80 | 28

‘your’ column method.
32 7 to ‘you cou. .e’F.od
X M What are the similarities and
30 differences? Unpick the steps
) I T 8 and show how it reduces the
steps.
Introduce long multiplication for multiplying by 2 digits:
18 x 3 on the 1st row \
10 8 1.8
i (8 x 3 = 24, carrying
"l B S S the 2 for twenty, then
10 x 3).
{6514
g 18 x 10 on the 2nd row.
11810 Put a zero in units first,
then say 8 x 10, and 10 x

o zlele] )

The grid could
be used to
introduce
long
multiplication,
as the

relationship ] 2 3 [I_
can be seenin 3 6 5

2.
the answers (1234x6) X %
©

in each row. igq_o (1234x10) Z GLZ_ (
\ J 9,7 4- 1 I

Moving towards more complex numbers:




Multiplication

Year 6: Short and long multiplication as in Y5, and multiply decimals with up to 2 decimal places

by a single digit.

Key Skills for multiplication in Year 6:

2% Recall multiplication facts for all times tables up to 12 x 12 (as Y4 and Y5).
2% Multiply multi-digit numbers, up to 4-digit x 2-digit using long multiplication.
2¢ Perform mental calculations with mixed operations and large numbers.

2£ Solve multi-step problems in a range of contexts, choosing appropriate combinations of
operations and methods.

28 Estimate answers using rounding and approximation and determine levels of accuracy.
2¢ Round any integer to a required degree of accuracy.

Are these multiplication objectives? Do they need leaving in?

Key Vocabulary

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, array,
column, row, commutative, sets of, equal groups, __times as big as, once, twice, three times...
partition, grid method, total, multiple, product, inverse, square, factor, integer, decimal, short / long
multiplication, ‘carry’, tenths, hundredths, decimal.




Line up the decimal
points in the question
and the answer.

>0

NN
N

This works well for
multiplying money (£.p)
and other measures.

Children will be able to:

¢ Use rounding and place value to make approximations before calculating and use these to
check answers.

/¢ Use short multiplication (see Y5) to multiply numbers with more than 4-digits by a single
digit.

¢ Multiply money and measures and multiply decimals with up to 2 decimal places by a single
digit.

/¢ Use long multiplication (see Y5) to multiply numbers with at least 4 digits by a 2-digit
number.




Division

Reception: Children to have a deep understanding of number to 10, the

relationships between them and the patterns within those numbers.

Key Skills for Division in Reception:

2% Explore and represent patterns within numbers up to 10.
/¢ Children to verbally count beyond 20, recognising the pattern of the counting system.
/¢ Explore and represent patterns within numbers up to 10, including evens and odds, double facts

and how quantities can be distributed equally.

Key Vocabulary
Divide, share, even groups, equal, same.




¢ Children use a wide range of concrete objects to count and share equally into 2 groups.
o Everyday objects such as: small vehicles, small animals, jewels and teddy bears.

o Bead strings
o Cubes
o Numicon e
o Rekenrek 00008 s :%
o Counters on Ten g
frames ‘

They should also be encouraged to use a range of representations to help them visualise Maths in a
pictorial way. This will allow them to see numbers in different contexts.

/
\..

2% Rekenreks / =

2¢ Place Value Counters . .
{ J ( |
¢ Cubes N N

2¢ Part-Whole Models

6 cakes shared between 2 people each person gets 3 cakes. 6 + 2 = 3 They count a set of objects
and halve them by making two equal groups.

They understand sharing and halving as dividing by 2. They will begin to use objects to make
groups of 2 from a given amount.

They use concrete and pictorial representation to record their calculations.

Some children may be able to represent their calculations using symbols and numbers within a
written calculation.

Number will be embedded throughout the curriculum and opportunities for explorative play within
provision.

Children at the expected level of development will:

Number
== Have a deep understanding of number to 10, including the composition of each number;
== Subitise (recognise quantities without counting) up to 5;
== Automatically recall (without reference to rhymes, counting or other aids) number bonds up to
5 (including subtraction facts) and some number bonds to 10, including double facts.

Numerical Patterns
== Verbally count beyond 20, recognising the pattern of the counting system;
== Compare quantities up to 10 in different contexts, recognising when one quantity is greater
than, less than or the same as the other quantity;
== Explore and represent patterns within numbers up to 10, including evens and odds, double
facts and how quantities can be distributed equally.




Division

Year 1: Group and share small quantities.

Key Skills for multiplication in Year 1:

= Solve one-step problems involving division by calculating the answer using concrete objects,

pictorial representations and arrays with the support of the teacher.

Key Vocabulary

Division, divide, equal groups, share, share equally




In Year 1, children should start their journey using manipulatives to support pictorial representations
alongside written methods. This will develop their understanding of division. They should have access
to equipment such as but not limited to, the following:

Everyday objects such as: small vehicles, small animals, jewels
Bead strings

Cubes

Counters

Number lines

:tLQ !tLQ !tLQ !tLQ !FLE

Using objects, diagrams and pictorial representations to solve problems involving both grouping and
sharing.

Grouping/ Group Equally

How many groups of 4 can be made with 12 stars?

Put the socks into groups of 2. i
— %%
L. _/1

AN

Sharing/ Share Equally

What is 12 shared between 37

Share the buns equally between the 2 plates.

=-




Division

Year 2: Group and share using the + and = sign.

Key Skills for multiplication in Year 2:

= Solve one-step problems involving division by calculating the answer using concrete objects,

pictorial representations and arrays with the support of the teacher.

Key Vocabulary

Division, divide, equal groups, share, share equally, one each, two each..., group, equal groups of, lots
of, array, divide, divided by, divided into, division, grouping, number line, left, left over




In Year 2, children should continue their journey using manipulatives to support pictorial
representations alongside written methods. This will develop their understanding of division. They
should have access to equipment such as but not limited to, the following:

<* Everyday objects such as: small vehicles, small animals, jewels
< Bead strings

“* Cubes

<= Counters

“* Number lines

Use objects, arrays, diagrams and pictorial representations, and grouping on a number line.

Arrays
0 c 0 O This represents 12 + 3, posed as how many groups of 3 are in 12?
0 O O O Pupils should also show that the same array can represent 12 +4 =3
if grouped horizontally.

12+3=4y

Grouping Using a Number Line

JAVAVAVA

Group from zero in equal jumps of the divisor to find out “how 0123456789 101112
many groups of _in _ ?”. Pupils could and using a bead string or

practical apparatus to work out problems like “A CD costs £3. How 000 000 000 000
many CDs can | buy with £12?” This is an important method to

develop understanding of division as grouping.

12+3=4

Know and Understand Sharing and Grouping

6 sweets shared between 2 people. How many do they get each?

Q RD D HD D Sharing
. P y
/ - iu"\ “.‘nr [ Grouping

N r

There are & sweets, how many people can have 2 sweets each?

OO /00 /00

Children should be taught to recognise whether a problem requires sharing or grouping.




Division

Year 3: 2 digits by a single digit number.

Key Skills for division in Year 3:

< Recall and use multiplication and division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables
(through doubling, connect the 2, 4 and 8s).

< Write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including for two-digit numbers times one-digit numbers,
using mental and progressing to formal written methods.

< Solve problems, in contexts, and including missing number problems, involving multiplication and
division.

= Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g.
using3x2=6,6+3=2and 2 =6+ 3)to derive related facts (30 x 2 =60, s0 60+ 3=20and 20 =
60 + 3).

= Pupils develop reliable written methods for division, starting with calculations of 2-digit numbers

by 1-digit numbers and progressing to the formal written method of short division.

Key Vocabulary

share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, ‘carry’, multiple




Step 1 — Calculate divisions using known tables

VTV T )

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

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

4x12=48
48 +4=12
I need to work out 30 shared between 5.
I know that 6 x 5 = 30
so | know that 30 + 5 = 6.
A bar model may represent the relationship between sharing and grouping.
24
l
r )
[ 4 4 4 4 4 4 ]
24+4=6
24+6=4




Step 3 - Children explore dividing 2-digit numbers by using place value equipment. (no
remainders)

R 0 0 6 5 CEEEFETTED 6 0
860 0 0 EEEEhNES 6 &

[ G

] 1 C 00 IO [ CE T

oo 0 0
TS O 0

[N [ 10 0 T D

48 +2 =7 48 + 2 =24

Step 4 - Children explore which partitions support particular divisions. (no remainders)

[ssasssaans] aao
CITITITITD
[zsasasazaa)

e 60+2=30
8+2=4

30+4=34

68+2=34

Step 5 — Children explore how to divide differently.

42 +3=

I need to partition 42 differently to divide by 3.

(«2) 42=30+12
ONO

(=) (EEED) 30+3=10
(coom) (ocooo)
(ammmm) (EEED) 12+3=4
42=30+ 12

10+ 4 =14

42+3=14




Step 6

Once children are secure with division as grouping and demonstrate this using number lines, arrays,
etc. Short division for larger 2-digit numbers should be introduced.

3 2

39 6

Remind children of correct place value, that 96 is equal to 90 and 6, but in short division,
pose:

e How many 3“sin 9? = 3, and record it above the 9 tens.

e How many 3%sin 6? =2, and record it above the 6 units




Division

Year 4: up to 3 digits by a single digit number (with remainders only within the

calculation)

Key Skills for division in Year 4:

?‘L:}

Recall multiplication and division facts for all numbers up to 12 x 12.

< Use place value, known and derived facts to multiply and divide mentally, including: multiplying
and dividing by 10 and 100 and 1.

“* Pupils practise to become fluent in the formal written method of short division with exact answers
when dividing by a one-digit number

“* Pupils practise mental methods and extend this to three-digit numbers to derive facts, for example
200 x 3 =600 so 600 + 3 = 200

<= Pupils solve two-step problems in contexts, choosing the appropriate operation, working with

increasingly harder numbers. This should include correspondence questions such as three cakes

shared equally between 10 children.

Key Vocabulary

share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, ‘carry’, multiple,
remainder, divisible by, factor




Step 1 - Continue to develop mental skills and understanding:

Use objects to explore families of multiplication and division facts.

4x6=24
24 is 6 groups of 4
24 is 4 groups of 6
24 divided by 6 is 4
24 divided by 4 is 6

Represent divisions using an array.

0000000
0000000
0000000
0000000

28:7=4

Understand families of related multiplication and division facts.
I know that 5 x 7 =35 so | know all these facts:

5x7=35
7x5=35
35=5x7
35=7x5
35+5=7
35+7=5
7=35=+5
5=35=+7

Step 2 - Use Base 10 to partition into 100s, 10s and 1s using Base 10 equipment to divide where
appropriate. (no remainders)

39+3="? Eltjtj
ﬂﬁﬁ

3 groups of | ten 3 groups of 3 ones

39=30+9




Step 3 - Partition into 100s, 10s and 1s using a part-whole model to divide where appropriate. (no
remainders)

142 +2=7?

(f () )
|00+2=[:] 40+2=[:] e+2=[:]

100+ 2 =50
40+2=20
6+2=3
50+20+3=73
142 +2=73
Represent how to partition flexibly where needed. (no remainders)

84+7=7

I will partition into 70 and 14 because | am dividing by 7.

(8
@0

70 + 4 +7=2

84 +7=12

Make decisions about appropriate partitioning based on the division required.

&
o’i A A EE2
ofojofoNoRoNoRo Mooo8
132+3=44

72+6=

72+2=36 72 +3=24 72 +4= @

120 £3=40 12:3=4

Understand that different partitions can be used to complete the @

same division.

30+3=1030+3=1030+3=1030+3=10 2+3=4




Step 4 — Understand remainders using Base 10, place value counters and part whole models

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

i 2ol
There are 13 sticks in total. There are 3 groups of 4, with 1 remainder.

Use images to explain remainders.

00000 ©

00000 ©

00000

0000 22 +5 =4 remainder 2

Use place value equipment to understand the concept of remainder.
29+:2=

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

6600)0

06606

0
&

There are two groups of 14 and
1 remainder. 29 + 2 = 14 remainder 1

85+4=
85 shared into 4 equal groups

There are 24, and 1 that cannot be shared.

EE,

Represent the remainder as the part that cannot be shared equally.

0000000000 OCO00 @

0000000000 OOO0O

72 =5 =14 remainder 2
Understand how partitioning can reveal remainders of divisions.




80+4=20
12+4=3

95 + 4 =23 remainder 3
Step 5 - Partition to divide, understanding the remainder in context.
67 children try to make 5 equal lines.

67=50+17
50+5=10

17 +5 =3 remainder 2
67 +5=10+ 3 =13 remainder 2

There are 13 children in each line and
2 children left out.

Step 6— Grouping on a number line with a remainder at the end: (We wdont do this so will take it out)
13-4 =37 |

-4Y -uY -4
S B

Step 7 - Use formal calculations to calculate:

Once children demonstrate a full understanding of remainders, and also the short division method
taught, they can be taught how to use the method when remainders occur within the calculation and
be taught to ‘carry’ the remainder onto the next digit.

Limit numbers to NO remainders in
1 8 the final answer, but with remainders

occurring within the calculation.
3

4)7 2

Pupils must be secure with the process of short division for dividing 2-digit numbers by a single digit
(those that do not result in a final remainder) but must understand how to calculate remainders,
using this to ‘carry’ remainders within the calculation process (see example).




Step 8 - Pupils move onto dividing numbers with up to 3-digits by a single digit, however problems
and calculations provided should not result in a final answer with remainder at this stage.

03 / 2 | B
3
5)| 35 W3 772
When the answer for the first column is zero (1 + 5, as in example), children could initially write a zero

above to acknowledge its place, and must always ‘carry’ the number (1) over to the next digit as a
remainder.

Include money
and measure
contexts when
confident.




Division

Year 5:

=]
]

=]
r:

Key Skills for division in Year 5:

Recall multiplication and division facts for all numbers up to 12 x 12 (as in Y4).

Divide numbers mentally, drawing upon known facts.

Identify multiples and factors, including finding all factor pairs of a number, and common factors
of two number.

Solve problems involving division where larger numbers are decomposed into their factors.
Divide whole numbers and those involving decimals by 10, 100 and 1000.

Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.

Work out whether a number up to 100 is prime, and recall prime numbers to 19.

Divide numbers up to 4 digits by a one-digit number using the formal written method of short
division and interpret remainders appropriately for the context.

Use multiplication and division as inverses.

Interpret non-integer answers to division by expressing results in different ways according to the
context, including with remainders, as fractions, as decimals or by rounding (e.g. 98 +4=24r 2=
24% =245 = 25).

Solve problems involving combinations of all four operations, including understanding of the
equals sign, and including division for scaling by different fractions and problems involving simple

rates.

Key Vocabulary

Share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, ‘carry’, remainder,
multiple, divisible by, factor, inverse, quotient, prime number, prime factors, composite number
(non-prime).




Year 5 Divide up to 4 digits by a single digit, including those with remainders.

Short division with remainders: Now that
pupils are introduced to examples that give
rise to remainder answers, division needs
to have a real life problem solving context,

O 6 3 5 where pupils consider the meaning of the
r remainder and how to expressiti.e.as a
8)5°3°0%9

Short division, including remainder
answers:

fraction, a decimal, or as a rounded
number or value, depending upon the
context of the problem.

~

The answer to 5309 + 8 could be
expressed as 663 and five
eighths, 663 r 5, as a decimal, or
rounded as appropriate to the

problem involved.
\ %

See Y6 for how to continue the
short division to give a decimal
answer for children who are
confident.

Include money and
measure contexts.




Division

Year 6:

=]
3

o

Key Skills for division in Year 6:

Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex
calculations

Divide numbers up to 4 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. Use short division where appropriate.

Perform mental calculations, including with mixed operations and large numbers.

Identify common factors, common multiples and prime numbers.

Solve problems involving all 4 operations.

Use estimation to check answers to calculations and determine accuracy, in the context of a
problem.

Use written division methods in cases where the answer has up to two decimal places.

Solve problems which require answers to be rounded to specified degrees of accuracy.

Key Vocabulary

Share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, ‘carry’, remainder,
multiple, divisible by, factor, inverse, quotient, prime number, prime factors, composite number
(non-prime), common factor.




Short division, for dividing by a single digit: e.g. 6497 + 8

Short division with remainders: Pupils
should continue to use this method, but
5 with numbers to at least 4 digits, and

4 understand how to express remainders
as fractions, decimals, whole number
remainders, or rounded numbers. Real
life problem solving contexts need to be
the starting point, where pupils have to
consider the most appropriate way to
express the remainder.

08 [ 2:]12
867 o7 770'0

Calculating a decimal remainder: In this example, rather than expressing the remainder asrl, a
decimal point is added after the units because there is still a remainder, and the one remainder
is carried onto zeros after the decimal point (to show there was no decimal value in the original
number). Keep dividing to an appropriate degree of accuracy for the problem being solved.

Introduce long division by considering multiples and chunking for dividing by 2 digits.

Pupils are taught to consider their 36
times tables to help with a short
division method using their knowledge
of multiples.

30 + 6 =36

60 + 12 = 72

S0 + 18 = 108

120 + 24

144

150 + 30 = 180

180 + 36 = 216

E 712

210 + 42

252




27 Find out “"How many 365 are in
9727 by subtracting ‘chunks’ of

/2 36 j g: E 36, until zero is reached (or until

Must - 720 there is a remainder).
be
aligned 252 Teach pupils to write a ‘useful
in - 257 list’ first at the side that will help
place them decide what chunks to use,
value 0 g
| g
‘Useful’ list: 1x =36
10x =380
Answer : 27 100x = 3600

Where remainders occur, pupils should express them as fractions, decimals or use rounding,
depending upon the problem.

Introduce the method in a simple way by limiting the choice of chunks to “Can we use 10 lots? Can we
use 100 lots?” As children become confident with the process, encourage more efficient chunks to get
to the answer more quickly (e.g. 20x, 5x), and expand on their ‘useful’ lists.




