Calculation Policy



Early Years Foundation Stage: F2

The principal focuses of mathematics in F2 are:

* Playing and exploring - children investigate and experience things, and ‘have a
go’

* Active learning - children concentrate and keep on trying if they encounter
difficulties, and enjoy achievements

* Creating and thinking critically - children have and develop their own ideas,
make links between ideas, and develop strategies for doing things.

Each area of learning and development is implemented through planned,
purposeful play and a mix of adult-led and child-initiated activity. Children are
provided with a stimulating environment which supports their continuing
development as confident mathematicians.



Key Stage 1

* The principal focus of mathematics teaching in key stage 1 is to
ensure that pupils develop confidence and mental fluency with whole
numbers, counting and place value. This should involve working with

numerals, words and the four operations, including with practical
resources.



Lower Key Stage 2 —vyears 3 and 4

* The principal focus of mathematics teaching in lower key stage 2 is to
ensure that pupils become increasingly fluent with whole numbers
and the four operations, including number facts and the concept of
place value. This should ensure that pupils develop efficient written
and mental methods and perform calculations accurately with
increasingly large whole numbers.

* By the end of year 4, pupils should have memorised their
multiplication tables up to and including the 12 multiplication table
and show precision and fluency in their work.



Upper Key Stage 2 —years 5 and 6

* The principal focus of mathematics teaching in upper key stage 2 is to
ensure that pupils extend their understanding of the number system
and place value to include larger integers. This should develop the
connections that pupils make between multiplication and division
with fractions, decimals, percentages and ratio. Pupils should develop
their ability to solve a wider range of problems, including increasingly
complex properties of number and arithmetic, and problems
demanding efficient written and mental methods and calculation.
With this foundation, pupils are introduced to the language of algebra
as a means for solving a variety of problems.

* By the end of year 6, pupils should be fluent in written methods for
all four operation, including long multiplication and division, and in
working with fractions, decimals and percentages.



Foundation Stage: F2
Addition

Key vocabulary:

Add, more, make, sum, total, altogether, double

How many more to make ...?

How many more is... than...?

... IS the same as...

Strategies:

* Combining two parts to make a whole: part whole model
e Starting at the bigger number and counting on



Guidance/ Models and Images

Numicon shapes are introduced and used to: o
e Identify 1 more/ less l:: 35 é %
Combine pieces to add . £ & & 8 T 2 0w
Find number bonds

Add without counting

Children can record this by printing or drawing around Numicon

Children begin to combine groups of objects using concrete apparatus
+

Children are encouraged to place objects in a row as a link to the bar model
Construct number sentences verbally or using cards to match practical resources
Introduce = as equal to, the same as, balanced to

Children are encouraged to read number sentences in different ways:
“Three add two equals five” “Five is equal to three and two”

Solve simple problems using fingers (“ooen_

Use bead strings to support number bonds 5+1=6 : §

Show addition on the part, part, whole model — “2 is a part, 3 is a part, 5 is the whole”
Children will need opportunities to look at and talk about different models and images as they
move between representations.




Foundation Stage: F2
Subtraction

Key vocabulary:

Take (away), leave

How many are left/ left over?
How many have gone?

One less, two less, ten less
How many fewer is... than...?
Difference between

Is the same as

Strategies:

e Taking away ones
Counting back

Find the difference

Part whole model

Make 10



Guidance/ Models and Images

Children being with mostly pictorial representations
XXX take away 2 X| xx |=1

Concrete apparatus us used to relate subtraction to taking away and counting how many objects are

left eoooX
Children are encouraged to place objects in a row as a link to the bar model adiud

Construct number sentences verbally or using cards to match practical activities

Children are encouraged to read number sentences aloud in different ways:
“Five subtract one leaves four” “Four is equal to five subtract one”

Children make a record in pictures, words or symbols o

Solve simple problems using fingers k 5

Use bead strings to support the introduction of number bonds —
“how many beads can you see?”

Show subtraction on the part, part, whole model — “2 is a part, 3 is a part, 5 is the whole”
Children will need opportunities to look at and talk about different models and images as they
move between representations.




Development Matters in the Early Years Foundation Stage (EYFS)
This non-statutory guidance material supports practitioners in implementing the statutory
requirements of the EYFS

22— 36 months

Creates and experiments with
symbols and marks
representing ideas of number.
Begins to make comparisons
between quantities.

Uses some language of
quantities, such as ‘more” and
‘a lot".

Knows that a group of things
changes in gquantity when
something is added or taken
away.

30 — 50 months

Beginning to represent
numbers using fingers, marks
on paper or pictures.
Compares two groups of
objects, saying when they
have the same number.
Separates a group of three or
four objects in different ways,
beginning to recognise that
the total is still the same.

40 — 60 months

Says the number that is one
more than a given number.
Finds one more or one less
from a group of up to five
objects, then ten objects.

In practical activities and
discussion, beginning to use
the vocabulary involved in
adding and subtracting.
Records, using marks that they
can interpret and explain.

Early Learning Goal for
Numbers

Children count reliably with
numbers from one to 20,
place them in order and say
which number is one more or
one less than a given number.
Using quantities and

objects, they add and
subtract two single-digit
numbers and count on or
back to find the answer. They
solve problems, including
doubling, halving and
sharing.




The importance of language development in FS mathematics
The sequential development of a childs language and vocabulary has a direct effect on their ability to explain their understanding

to others. In terms of mathematical caleulations a child also has to develop subject specific vocabulary alongside the
development of their understanding of caleulation concepts. These include:

Recite number names in sequence ( 22-36 months)

Uses number names and number language spentaneously (30-50months)
Uses some number names accurately in play (30-50 months)

Recites numbers in order to 10 (30-50 months)




Year 1
Addition

Pupils should be taught to:

. R_ead,(w)rite 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, including zero

* Solve one step problems that involve addition, using concrete objects and pictorial
representations, and missing number problems

Key vocabulary:

Add, more, make, +, plus, sum, total, altogether, double, near double, one more, two
more, ten more

How many more to make ...?
How many more is... than...?
How much more is...?

=, Equals sign, is the same as



Strategies:

* Combining two parts to make a whole: part whole model
e Starting and the bigger number and counting on

* Regrouping to make 10

Mental Strategies:

* Children should experience regular counting on and back from
different numbers in 1s and in multiples of 2, 5 and 10

e Children should memorise and reason with number bonds for
numbers to 20, experiencing the = sign in different positions

* They should see addition and subtraction as related operations

 Children should begin to understand addition as combining groups
and counting on




Objective and Concrete Pictorial Abstract
Strategies
Combining two i
parts to make ‘ 2 vor %%% 4+3=7
a whole: part- whoie ()
whole model . Use cabos 1o add pore % 10=6+4 }
two numbers -
together as a ) Use pictures to .
group or in a bar. add two numbers -
.:|..“. together as a .
group or in a bar. Use the part-part
whole diagram as

P

shown above to

abstract.
Starting at the 12+5=17 5+12=17

bigger number
and counting
on

—

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 to find the

AnsWer.

Regrouping to
make 10.

L L L) L) T T L] 1 T

} {
10 1% 12 13 4 15 19§ 17 98 18 2D

4 1 Il L L L 4 ' | |
-\.

Place the larger number in

- cevevewese
6+5=11
Start with the
bigger number
and use the
smaller number to

make 10.

Start at the larger number on the number line and count | vy head and count on the
on in ones or in one jump to find the answer. smaller number to find your
answer.
7+4=11

Use pictures or a
number line. Regroup
or partition the smaller
number to make 10.

9+5=14 %
i "
/"\// \\_
[V T TN TN TN NN W SN SN FUN RN SUN SH SN S S S S S -
01 2 3 4 5 6 7 8 (910 1M 1213041516 17 18 19 20

If | am at seven, how many
more do | need to make 10.
How many more do | add on
now?




Year 2
Addition

Pupils should be taught to:

Solve problems with addition: using concrete otg’ects and pictorial representations, includin% those
involving numbers, quantities and measures and apply their increasing knowledge of mental and
written methods

Recall and use addition facts to 20 fluently, and derive and use related facts up to 100

Add numbers using concrete objects, pictorial representations and mentally including a two-digit
number and ones, a two-digit number and tens, two two-digit numbers and three one-digit numbers

Show that addition of two numbers can be done in any order (commutative)

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

Key vocabulary:

Add, more, make, +, plus, addition, sum, total, altogether, double, near double, one more, two more,
ten more, one hundred more

How many more to make ...?

How many more is... than...”?

How much more is...?

=, Equals sign, is the same as, tens boundary



Strategies:

* Combining two parts to make a whole: part whole model
e Starting and the bigger number and counting on

* Regrouping to make 10

* Adding three single digits

* Column method — no regrouping

Mental Strategies:

* Children should count regularly, on and back, in steps of 2, 3, 5 and 10.
Counting forwards in tens from any number should lead to adding
multiples of 10

* Number lines should be used to support mathematical thinking
* Children should practise addition to 20 to become increasingly fluent
* Children should learn to check their calculations by using the inverse

* They should continue to see addition as both combining groups and
counting on



Objective and Concrete Pictorial Abstract
Strategies
=
Combining two oo
parts to make 2 %‘@ 4+3=7
a whole: part- whole "\
whole model TErETT—— prt @ 10=6+4 E
together as a Use pictures to .
group or in a bar. add two numbers ~
. ? . '.... together as a .
group or in a bar Use the part-part
whole diagram as
shown above to
. = o
abstract

Adding three

4+7+6=17
Put 4 and 6 together to make 10. Add

g8 . sss . 888

single digits  |on7. &S | 44746 = (047
ey e J ﬁﬁ y 10
- — s s =
ﬁ W ) ﬁ y ﬁ Combine the two numbers
T — fﬁﬁ f ﬁ that make 10 and then add
ﬁ ﬁ on the remainder.
Following on from making 10, make 10 Add together three groups of objects. Draw a
:nmt]hi(t)tfutr:e d?g'?tns (if possible) then add picture to recombine the groups to make 10.
Column 24 + 15= After practically using the base 10 blocks and place value
Add together the ones first then add the counters, children can draw the counters to help them to
method- no tens. Use the Base 10 blocks firstbefore | solve additions. : Calculations
re grou pm g moving onto place value counters. n
T 0 1 21+42=
T o
GO 0000 P4 42

@000“]




Written Methods Continued — Year 2
Missing number problems eg 14 +5=10+0 32+C +O0=100 3b=1+C+H

It is valuable to use a range of representations (also see Y1). Continue to use numberlines to
develop understanding of:
Counting on in tens and ones
23+12=23+10+2 +19 +2
=33+ 2 e Y
=35 23 33 3
Partitioning and bridging through 10.
The steps in addition often bridge through a multiple of 10
e.g. Children should be able to partition the 7 to relate adding the 2 and then the 5.

+5
=2
ﬂ/——-—-\\
8 10 16

35

8+7=15

Fractions

Counting in fractions up to 10, starting from any numbers using halves visually and on a
number line

LeLLlL
GOOLOHLOHG



Year 3
Addition

Pupils should be taught to:

* Add numbers mentally, including: a three—di%it number and ones, a three-digit
number and tens, a three-digit number and hundreds

. Aézlg numbers with up to three digits, using formal written methods of columnar
addition

e 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 addition

Key vocabulary:

Add, more, make, +, plus, addition, sum, total, altogether, double, near double, one
more, two more, ten more, one hundred more

How many more to make ...”?

How many more is... than...”?

How much more is...?

=, Equals sign, is the same as, tens boundary, hundreds boundary,



Strategies:

Column method — regrouping (up to 3 digits)

Mental Strategies:

Children should continue to count regularly, on and back, now including multiples
of 4, 8, 50 and 100, and steps of 1/10

The number line should continue to be used as an important image to support
thinking, and the use of informed jottings should be encouraged

Children should continue to partition numbers in different ways

They should be encouraged to choose the mental strategies which are most
efficient for the numbers involved

Manipulatives can be used to support mental imagery and conceptual
understanding. Children need to be shown how these images are related — what'’s
the same? What'’s different?

im 32 | 44 @9 i
o 2 e@® i




Written Methods

Missing number problems using a range of equations as in Year 1 and 2 but with appropriate, larger
numbers.

Partition in to tens and ones:

Partition both numbers and recombine.

Count on by partitioning the second number only e.g.
247 +125=247 +100+20+5

=347+20+5
=367+5
=372 Fractions
i ) Addition of fractions with the same
The bar model should continue to be used to support problem solving. PR ——

Addition of fractions
with the same denominator

+3=
-

g on

2
5




Objective and Concrete Pictonal Abstract
Strategies
Column Make both numbers on a place value Children can draw a pictoral representation of the
gnd. columns and place value counters to further support their | Start by partitioning the
method- learning and understanding. numbers before moving on
regrouping ® ® @ | 14 to cLeaﬂy' SE;W mﬂ?
exchange below the
0 |0000 eee® 5 o0 (000 00 addition,
o | ® |o00 |0 0@ 0 +5
olololo
00 |°° 1388° 000 /0o |0% 40 + 8
' o0 o0 g0,
Add up the units and exchange 10 ones 60 + 13 = 73
for one 10. 9 1 0
©| © | ° 148 ® ® | 536
e ([oooD (eee | 5 |
-~ |+85
QEO|26 !
O o | 621
|
Add up the rest of the columns, 11

exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10to
help children clearly see that 10 ones
equal 1ten and 10 tens equal 100.




Year 4
Addition

Pupils should be taught to:

* Add numbers with up to 4 digits using the formal written methods of columnar
addition where appropriate

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

e Solve addition two-step problems in contexts, deciding which operations and
methods to use and why

Key vocabulary:

Add, more, make, +, plus, increase, addition, sum, total, altogether, double, near
double, one more, two more, ten more, one hundred more

How many more to make ...?

How many more is... than...”?

How much more is...?

=, Equals sign, is the same as, tens boundary, hundreds boundary,
Inverse



Strategies:

Column method — regrouping (up to 4 digits)

Mental Strategies:

b WNE °

Children should continue to count regularly, on and back, now including multiples of
6,7,9, 25 and 1000, and steps of 1/100
The number line should continue to be used as an important image to support
thinking, and the use of informed jottings should be encouraged where appropriate
Children should continue to partition numbers in different ways
They should be encouraged to choose from a range of mental strategies:

Counting forwards: 77 + 47, count on 40 from 77, then add 7

. Reordering: 28 + 75 =75+ 28

. Partitioning: counting on or back: 5.6 +3.7->5.6+3+0.7->8.6 + 0.7

. Partitioning: compensating: 138 + 69 =138+ 70-1

. Partitioning: bridging through 60 to calculate a time interval — what was the time 33

inutes after 2.15 0 3
minutes after pm 30 A

2:15 2:45 248

* Using known facts and place value to find related facts



Written Methods

Missing number / digit problems:

Mental methods should continue to develop, supported by a range of models and
images, including the number line. The bar model should continue to be used to
support problem solving.

Fractions

Addition of fractions with the same denominator to become
fluent through a variety of increasingly complex problems
beyond one whole.

Counting using simple fractions and decimals, both forwards and
backwards.
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Objective and Concrete Pictonal Abstract
Strategies
Column Children can draw a pictoral representation of the
Make both numbers on a place | columns and place value counters to further support their | Start by partitioning the
method- value grid. learning and understanding. numbers before moving on
regroup in g to clearly show the
‘ o | o ‘ i 1372 exchange below the
o0 (g0 0 0o0 Ll . .o Mo+ 5
S HAHE . o - s
¢ o0 g0 o *® T e e
- o0 e ® 60+ 13 =73
Add up the units and exchange 10 ee e?
ones for one 10. L4 336
EE 7 1 5 1 e
eoe |eoe ° As the children __J'
o000 |go@ move on, 02]
ees |3°° introduce 11
° decimals with

Add up the rest of the columns,
exchanging the 10 counters from
one column for the next place
value column until every column
has been added.

As children move on the decimals,
money and decimal place value
counters can be used to support
learning.

the same number of
decimal places and

different. Money can be
used here.

£23.59
£ 7.55
£31.14
111




Year 5
Addition
Pupils should be taught to:

. Aéjézl who)le numbers with more than 4 digits, including using formal written methods (columnar
addition

* Add numbers mentally with increasingly large numbers

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

. Sor!ve addition multi-step problems in contexts, deciding which operations and methods to use and
why

Key vocabulary:

Add, more, make, +, plus, increase, addition, sum, total, altogether, double, near double, one more, two
more, ten more, one hundred more

How many more to make ...?

How many more is... than...?

How much more is...?

=, Equals sign, is the same as, tens boundary, hundreds boundary, units boundary, tenths boundary
Inverse



Strategies:

Column method — regrouping (with more than 4 digits) (Decimals — with the same
amount of decimal places)

Mental Strategies:

oOUhsWwNE e

* Using known facts and place value to find related facts

Children should continue to count regularly, on and back
The number line should continue to be used as an important image to support
thinking, and the use of informed jottings should be encouraged where appropriate
Children should continue to partition numbers in different ways
They should be encouraged to choose from a range of mental strategies:

Counting forwards and backwards in tenths and hundredths: 1.7 + 0.55

. Reordering: 4.7 +5.6-0.7->4.7-0.7+56->4+5.6

Partitioning: counting on or back: 540 + 280 = 540 + 200 + 80

Partitioning: bridging through multiples of 10

Partitioning: compensating: 5.7+3.9=5.7+4.0-0.1

Partitioning: bridging through 60 to calculate a time interval: It is 11.45, how many
hours and minutes is it to 15.207 15mins  3hrs  20mins

Y YARYE

11:45 12:00 15.00 15:20



Written Methods

Missing number / digit problems:

Mental methods should continue to develop, supported by a range of models and
images, including the number line. The bar model should continue to be used to support
problem solving. Children should practise with increasingly large numbers to aid fluency.

e.g. 12462 + 2300 = 14762
Focus on what they notice about the digits changing as they add different numbers.

Fractions

Add fractions with the same denominator and denominators
that are multiples of the same number (to become fluent
through a variety of increasingly complex problems and add
fractions that exceed 1 as a mixed number)

£ | L
"
£ | D
+
s | )
"
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]
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Objective and Concrete Pictonal Abstract
Strategies
Children can draw a pictoral representation of the
Column Make h':l'th numbers on a place columns and place value counters to further support their
method- value grid. learning and understanding. 5362
regrouping . s | »
1372
| | il-|-| I. ee® o O +2859

LA L +2938 ® eolee

133 [388(ss 3 8221

see |a HH 200 G o000

Add up the units and exchange 10
ones for one 10.

sas |an®
&

ses |3
s |8

[ ]

Add up the rest of the columns,
exchanging the 10 counters from
one column for the next place
value column until every column
has been added.

- - -

¥ gla
[ L LN ]
[ L1

= -

0® %0 Je00
6 0 9 1 0

111

As the children move on,
introduce decimals with
the same number of
decimal places and
different. Money can be
used.

23.59
47.55
71.14
11 1




Year 6
Addition

Pupils should be taught to:
e Perform mental calculations, including with mixed operations and large numbers

e 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

Key vocabulary:

Add, more, make, +, plus, increase, addition, sum, total, altogether, double, near
double, one more, two more, ten more, one hundred more

How many more to make ...?
How many more is... than...”?
How much more is...?

=, Equals sign, is the same as, tens boundary, hundreds boundary, units boundary,
tenths boundary

Inverse



Strategies:

Column method — regrouping (Decimals — with the same and different amount of decimal

places)

Mental Strategies:

* Consolidate previous years

* Perform mental calculations, including with mixed operations and larger numbers, using
and practising a range of mental strategies

e Children should experiment with order of operations, investigating the effect of
positioning brackets in different places: 20— 5x3=5; (20—-5)x3 =45



Written Methods

Missing number/digit problems:

Mental methods should continue to develop, supported by a range of models
and images, including the number line. The bar model should continue to be
used to help with problem solving.

Written methods

As year 5, progressing to larger numbers, aiming for both conceptual
understanding and procedural fluency with columnar method to be secured.
Continue calculating with decimals, including those with different numbers of
decimal places

Problem Solving

Teachers should ensure that pupils have the opportunity to apply their
knowledge in a variety of contexts and problems (exploring cross curricular
links) to deepen their understanding

Fractions

Add fractions with different denominators and
mixed numbers, using the concept of equivalent
fractions.

Start with fractions where the denominator of one
fraction is a multiple of the other (e.g. £ + 1/8 =
5/8) and progress to varied and increasingly
complex problems.

Practice calculations with simple fractions and
decimal equivalents to aid fluency.
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Objective and Concrete Pictonal Abstract
Strategies
Column Make both numbers on a place value Children can draw a pictoral representation of the
method gnd. columns and place value counters to further support their 53 52
- learning and understanding.
0 (0000 [geee | o ®loe® 00 11271
o Peo0|0 @
2800
o |° |eee® ©00 & o000 1111
- o
o ® o g00

Add up the units and exchange 10 ones
for one 10.

.;3;.| @|l 148
2000 [e88 |

@
QEO|26
C15)

@

Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10to
help children clearly see that 10 ones
equal 1ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

6 0 9 - 1 0

Introduce decimals
with a different
amount of decimal
places.

34619.73
49156.50

83776.23

1 11




Year 1
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

e Subtract one-digit and two-digit numbers to 20, including zero

* Solve one-step problems that involve subtraction, using concrete objects and pictorial
representations, and missing number problems

Key vocabulary:

-, subtract, take (away), minus, leave
How many are left/ left over?

How many have gone?

One less, two less, ten less

How many fewer is... than...?

How much less is...?

Difference between

Half, halve

=, equals sign, Is the same as



Strategies:

* Taking away ones

* Counting back

* Find the difference

e Part whole model

 Make 10

Mental Strategies:

* Memorise and reason with number bonds



Objective and Concrete Pictorial Abstract
Strategies
R Cross out drawn objects to show what has been taken _=
Taking away Use physical objects, counters, cubez | away. 18-3=15
ones ete to show how objects can be taken
8-2=06

Ef?ﬂ
000
O

&

4 4
oY :’Hﬂ.ﬁ

15-3=(12

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead siring as you count backwards in

ones.
13-4 lgpeeeeeee W

Use counters and move them away
from the group as you take them away
counting backwards as you go.

Count back on a number line or number track

NN
2 10 11 12 13

14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

|}
.-"fd--__h"*-u\'/f_ _\
i Y
| 1

% 3G AT 17

L

This can progress all the way to counting back using two
2 digit numbers.

Put 13 in your head, count
back 4. What number are
you at? Use your fingers to
help.
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Objective and Concrete Pictonial Abstract
Strategies
Find the Compare amounts and objects to find Hannah has 23 sandwiches,
: the difference. . Countonto | Helen has 15 sandwiches.
difference —_— find the Find the difference between
P PAVARSY AV difference. the number of sandwiches.
t]s rulbes & ¢ 123486789 11D
i towers or
w make bars to
: find the
e difference Comparison Bar Models
..... A Draw bafs m s s 13 years ofd. Her siter is 22 yeors old
Use basic bar | find Find the d¥ference i oge between them
A J | models with | the difference . ?
'I" items to find between 2 , _ \
the difference | numbers. ve ]
> :
Part Part Link to addition- use Use a pictorial representation of objects to show the part
Whole M the part whole model | part whole model. @
ole Model to help explain the e~
inverse between T
addition and - A ..
subtraction. @ ﬁ @
If 10 is the whole and 6 is one of the @ ﬁ ﬁ Move to using numbers
parts. What is the other part? within the part whole model.
10-6=
Make 10 aasgs i
Y —
e ' BEIE - ' How many do we take off to
! ] |

H_I'.” | I‘H ; nl 11!
Make 14 on the ten frame. Take away
the four first to make 10 and then

takeaway one more so you have taken
away 5. You are left with the answer of

| 8.

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You
have reached your answer.

reach the next 107

How many do we have left
to take off?




Year 2
Subtraction

* Solve problems with subtraction using concrete objects and pictorial representations, including those involving numbers, quantities and measures

Pupils should be taught to:

* Applying their increasing knowledge of mental and written methods
* Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100

* Subtract numbers using concrete objects, pictorial representations, and mentally, including: a two-digit number and ones, a two-digit number and
tens, two two-digit numbers and adding three one-digit numbers

* Show that subtraction of one number from another cannot be done in any order
* Use the inverse relationship between addition and subtraction and use this to check calculations and solve missing number problems
Key vocabulary:

-, subtract, subtraction, take (away), minus, leave

How many are left/ left over?

How many have gone?

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

How many fewer is... than...?

How much less is...?

Difference between

Half, halve

=, equals sign, Is the same as

Tens boundary



Strategies:

* Counting back

Find the difference

Part whole model

Make 10

e Column method no regrouping

Fractions:
e Children could count in fractions up to 10, in halves



Objective and
Strategies

Concrete

Pictonal

Abstract

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in

ones.
13-4

Use counters and move them away
from the group as you take them away
counting backwards as you go.

Count back on @ number line or number track

2 10 11 12 13 14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

WS o Y N

This can progress all the way to counting back using two
2 digit numbers.

Put 13 in your head, count
back 4. What number are
you at? Use your fingers to
help.




© ' 3 3 4 A AT 8 " Q1 13013 YA R 18 T W e 3O

Objective and Concrete Pictonial Abstract
Strategies
Find the Compare amounts and objects to find Hannah has 23 sandwiches,
: the difference. . Countonto | Helen has 15 sandwiches.
difference —_— find the Find the difference between
P PAVARSY AV difference. the number of sandwiches.
t]s rulbes & ¢ 123486789 11D
i towers or
w make bars to
: find the
e difference Comparison Bar Models
..... A Draw bafs m s s 13 years ofd. Her siter is 22 yeors old
Use basic bar | find Find the d¥ference i oge between them
A J | models with | the difference . ?
'I" items to find between 2 , _ \
the difference | numbers. ve ]
> :
Part Part Link to addition- use Use a pictorial representation of objects to show the part
Whole M the part whole model | part whole model. @
ole Model to help explain the e~
inverse between T
addition and - A ..
subtraction. @ ﬁ @
If 10 is the whole and 6 is one of the @ ﬁ ﬁ Move to using numbers
parts. What is the other part? within the part whole model.
10-6=
Make 10 aasgs i
Y —
e ' BEIE - ' How many do we take off to
! ] |

H_I'.” | I‘H ; nl 11!
Make 14 on the ten frame. Take away
the four first to make 10 and then

takeaway one more so you have taken
away 5. You are left with the answer of

| 8.

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You
have reached your answer.

reach the next 107

How many do we have left
to take off?




Year 3
Subtraction

Pupils should be taught to:

. rS\ubtdrac(’g| numbers mentally, including: a three-digit number and ones, a three-digit number and tens and a three digit number and
undreds

e 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

e Solve problems, including missing number problems, using number facts, place value and more complex subtraction
Key vocabulary:

-, subtract, subtraction, take (away), minus, leave

How many are left/ left over?

How many have gone?

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

How many fewer is... than...?

How much less is...?

Difference between

Half, halve

=, equals sign, Is the same as

Tens boundary, hundreds boundary



Strategies:

* Column method with regrouping (up to 3 digits)

Mental Strategies:

e Children should continue to count regularly, on and back, now including multiples of 4,
8, 50 and 100, and steps of 1/10

 The number line should continue to be used as an important image to support thinking,
and the use of informed jottings should be encouraged

* Children should continue to partition numbers in different ways

* They should be encouraged to choose the mental strategies which are most efficient for
the numbers involved: counting up/ counting back

Fractions:

e Count up and down in tenths from any given number, including mixed numbers

e Subtract fractions with the same denominator within one whole



Objective and Concrete Pictorial Abstract
Strategies
Column Use Base 10 to start with before moving
z on to place value counters. Start with Draw the counters onto
method with one exchange before moving onto a place value grid and
reg rouping subtractions with 2 exchanges. show what you have

Make the larger number with the place
value counters

@ @ . (dudatins
©0 [000 [eeee |

i
Start with the ones, can | take away 8
from 4 easily? | need to exchange one
of my tens for ten ones.

°o|lo| & |

0 |0 |eee® | 2¢
00000
00000

taken away by crossing
the counters out as well
as clearly showing the
exchanges you make. Children can start their
formal written method by
partitioning the number into
clear place value columns.

. ’ When confident, children can
*e%: ] find their own way to record
% 725 "*%| the exchange/regrouping.

Just writing the numbers as
shown here shows that the
child understands the method
and knows when toc exchange/regroup.

Moving forward the children
use a more compact
method.




Objective and
Strategies

Concrete

Now | can subtract my ones.

@|leo| o |
ee (0@ |eee® @
ee o

Nowlookauhetens,canlmk:emya
tens easily? | need to exchange one
hundred for ten tens.

Now | can take away eight tens and
complete my subtraction

©| o | ®
® Pe (I XX} ‘;E
e 146
Show children how the concrete
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.




Year 4
Subtraction

Pupils should be taught to:

* Subtract numbers with up to four digits using the formal written methods of columnar subtraction where
appropriate

e 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
Key vocabulary:

-, subtract, subtraction, take (away), minus, decrease, leave

How many are left/ left over?

How many have gone?

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

How many fewer is... than...?

How much less is...?

Difference between

Half, halve

=, equals sign, Is the same as

Tens boundary, hundreds boundary

Inverse



Strategies:

* Column method with regrouping (up to 4 digits)

Mental Strategies:

e Children should continue to count regularly, on and back, now including multiples of 6, 7, 9, 25
and 1000, and steps of 1/100

 The number line should continue to be used as an important image to support thinking, and the
use of informed jottings should be encouraged where appropriate

* Children should continue to estimate answers and partition numbers in different ways
They should be encouraged to choose from a range of mental strategies:

1. Counting forwards and backwards: 124 — 47, count back 40 from 124, then 4 to 80, then 3 to

77

2. Partitioning: compensating: 138-69=138-70+1

3. Partitioning: bridging through 60 to calculate a time interval — what was the time 33 minutes

before 2.15pm?

3mins 15mins 1Bmins

NN

1:142 1:45 2:00 2:15
e Using known facts and place value to find related facts



Written Methods

Subtract numbers with up to 4 digits using the formal written methods of columnar
subtraction where appropriate

Use inverse operations to check answers to calculations

Solve addition and subtraction problems in contexts deciding which methods to use
(bar model, number line, columnar subtraction)

Compact column subtraction Links to other strands:

2 %\'5' u_ - Identify, represent and estimate
- I 562 numbers using different
representations. (Flace value)
f I C1 2 - Recognise the place value of zach

digit in a four digit number.
Solve addition and subtraction twe
Estimate, compare and calculate

different measures, including money

in pounds and pence.

Fractions:

 Count up and down in hundredths from any given number, including mixed numbers

* Subtract fractions with the same denominator

* Solve simple measure and money problems involving fractions and decimals to two
decimal places



Year 5
Subtraction

Pupils should be taught to:

» Subtract whole numbers with more than 4 digits, including using formal written methods (columnar subtraction)
e 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
Key vocabulary:

-, subtract, subtraction, take (away), minus, decrease, leave

How many are left/ left over?

How many have gone?

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

How many fewer is... than...?

How much less is...?

Difference between

Half, halve

=, equals sign, Is the same as

Tens boundary, hundreds boundary, units boundary, tenths boundary

Inverse



Strategies:

Column method with regrouping (with more than 4 digits)
(Decimals with the same amount of decimal places)
Mental Strategies:

Consolidate and decide upon appropriate mental strategies: find differences by
counting up, partitioning, applying known facts, bridging through 10 and multiples of
10, subtracting 9/11 by compensating, counting on to or back from the largest number
Add and subtract decimals, including a mix of whole numbers and decimals, decimals
with different numbers of decimal places and complements of 1

Add and subtracts tenths, and one-digit numbers and tenths

Use appropriate mental strategies to solve problems involving time, money and
measure



Written Methods:

e Subtract whole numbers with more than 4 digits, including using formal methods
(columnar subtraction)

* Practise adding and subtracting decimals

* Use subtraction to solve problems involving time, money and measure using decimal
notation (up to 3dp)

Compact column subtraction

(with ‘exchanging’). 10 % '
2,10 8 Gﬂ |6 }:r ) O
BA0FG -—/g71*5

= {21128 796 - 5
28928 ©

Fractions:

e Subtract fractions with the same denominator and denominators that are multiples of
the same number

* Solve problems involving numbers up to three decimal places
* Mentally add and subtract tenths, one-digit whole numbers and tenths



Year 6
Subtraction

Pupils should be taught to:

e Perform mental calculations, including 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
* Key vocabulary:

-, subtract, subtraction, take (away), minus, decrease, leave

How many are left/ left over?

How many have gone?

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

How many fewer is... than...?

How much less is...?

Difference between

Half, halve

=, equals sign, Is the same as

Tens boundary, hundreds boundary

Inverse



Strategies:

Column method with regrouping

(Decimals with different amounts of decimal places)

Mental Strategies:

* Use estimation and inverse operations to check answers to calculations and determine,
in the context of a problem, an appropriate degree of accuracy

* Use inverse knowledge to solve calculations

* Undertake mental calculations with increasingly large numbers and more complex
calculations

* Use appropriate mental strategies to solve problems involving time, money and measure
of up to three decimal places where appropriate



Written Methods:

* Add and subtract whole numbers with more than 4 digits, including using
formal written methods (columnar addition and subtraction)

* Solve problems involving the calculation and conversions of units of
measure, time and money using decimal notation up to three decimal
places where appropriate

¥816,%6 a9 V'S - Ul q kg
~ €9.9/4 9 - SG‘OEij

60,750 6 9 - 33 9k
Fractions:

e Subtract fractions with different denominators and mixed numbers

* Practise calculations with simple fractions and decimal fraction equivalents
to aid fluency



Year 1

Multiplication
Pupils should be taught to:

* Solve one-step problems involving multiplication, by calculating the
answer using concrete objects, pictorial representations and arrays with
the support of the teacher

Key vocabulary:
Double



Strategies:

* Double numbers to 10

* Counting in multiples of twos, fives and tens
* Arrays (with support)

Mental Strategies:

* Develop the language of multiplication by encouraging the children to
explain what they are doing

* Children do not need to record number sentences using the symbols



Objective and Concrete Pictorial Abstract
Strategies
Doubling Use practical activities to show how to
double a number. Draw pictures to show how to double a number. 16
Double 4 is 8 10 6
I X2 x2
nll  Em 0.0
double 4is 8 artition a number and then
PR . . double each part before
recombining it back
together.
Counting n Count in multiples of a
2 number aloud.
multiples W2, ﬂ'] \f/', W Q&,Nuft
S / Y OF S & Write sequences with
multiples of numbers.
e O O e i O e, O s
P 5 0 Y’ 20 2 0 2,468, 10

Count in multiples supported by
concrete objects in equal groups.

Use a number line or pictures to continue support in
counting in multiples.

5,10, 15, 20, 25, 30




Fractions

Start using vocabulary related to fractions e.g.
half, quarter, whole. Relate fractions to sharing
out and measures.

Respond to fractions in real life contexts, for
example;

Half fill this jug.

Is this pot/ cylinder/ container / jug less/
maore than / about half filled?

Shade # of this rectangle, circle..
Fold this picture in half.
Cut half way along the line.

Can you split these sweets info two equal
groups? You now have half each.

Look at the clock, the big hand is half way
around the clock, it is at 6 and the Iittle hand is
half way between the 2 and 3 so the fime is
half past 3.



Year 2
Multiplication

Pupils should be taught to:

e Recall and use multiplication facts for the 2, 5 and 10 multiplication tables, including recognising odd
and even numbers

* Calculate mathematical statements for multiplication within the multiplication tables and write them
using the multiplication (x) and equals (=) signs

* 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, including problems in contexts

Key vocabulary:

Lots of, groups of, x, times, multiply, multiplied by, multiple of
Once, twice, three times, ten times

Times as (big, long, wide)

Repeated addition

Array

Row, column

Double



Strategies:

* Double numbers to 10 for rapid recall and use this knowledge to double
larger numbers

* Counting in multiples

* Repeated addition

e Arrays — showing commutative multiplication

Mental Strategies:

* Rapid recall of multiplication facts -2, 5, and 10 times tables
* Recognise odd and even numbers

* Show that multiplication of two numbers can be done in any order
(commutativity)

* Use a variety of language to describe multiplication

Fractions

I have half, I have 10, how many were there?



Objective and Concrete Pictorial Abstract
Strategies
Doubling Use practical activities to show how to
double a number. Draw pictures to show how to double a number. 16
Double 4 is 8 10 6
I X2 x2
nll  Em 0.0
double 4is 8 artition a number and then
PR . . double each part before
recombining it back
together.
Counting n Count in multiples of a
2 number aloud.
multiples W2, ﬂ'] \f/', W Q&,Nuft
S / Y OF S & Write sequences with
multiples of numbers.
e O O e i O e, O s
P 5 0 Y’ 20 2 0 2,468, 10

Count in multiples supported by
concrete objects in equal groups.

Use a number line or pictures to continue support in
counting in multiples.

5,10, 15, 20, 25, 30




Objective and Concrete Pictonal Abstract
Strategies
Repeated ”’ Thees are 3 plates. Each plase has 2 star Biscuts on How many bescuts are feee? Write addition sentences to
addition - W | describe objects and
’3 TSR pictures.
_ 2 304 2 add 2 equais 6
dfd = . . 1735)
objects to add > 0 B A 54545215 i o
equal groups. e N 2, 300 P e T S, 5
0 I 23 4 %5 & 7 8 9 0N 12 131415
Arrays- Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write
2 show muiltiplication sentences. to find commutative multiplication sentences and
showing . multiplication sentences. 00009 +~2-8 reinforce repeated addition.
commutative o
multiplication - 00000
ge 00000
oo 00000
4<?2 R
5+5+5=15
Link arrays to area of rectangles. |13 4 3 +3 +3 +3 =15
) 5x3=15

3x5=15




Year 3
Multiplication

Pupils should be taught to:
e Recall and use multiplication facts for the 3, 4 and 8 multiplication tables

* 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
formal written methods. Write them using the multiplication, division and equals signs

* Solve problems, including missing number problems, involving multiplication , positive integer scaling
problems and correspondence problems in which n objects are connected to m objects

Key vocabulary:

Lots of, groups of, x, times, multiply, multiplication, multiplied by, multiple of, product
Once, twice, three times, ten times

Times as (big, long, wide)

Repeated addition

Array

Row, column

Double



Strategies:

* Counting in multiples of 4, 8, 50 and 100

* Repeated addition

* Arrays showing commutative multiplication
* Grid method

Mental Strategies:

e Recall and use multiplication facts for the 3, 4 and 8 multiplication
tables

* Use doubling to connect 2, 4, and 8 times tables
* Partitioning: multiply the tens first and then the ones
* Include missing number statements



Objective and Concrete Pictonal Abstract
Strategies
Counting in Count in multiples of a
: X ; number aloud.

multiples Wiz, Q0 _ Q)WL,- oM W,

S O S O U uf Write sequences with
multiples of numbers.

Pt Vi @ et i @ i O e
¢ 5 © i 20 2 30 2.4 6,810

Count in multiples supported by
concrete objects in equal groups.

Use a number line or pictures to continue support in
counting in multiples.

5,10, 15,20, 25,30




Objective and Concrete Pictonial Abstract
Strategies
Repeated There are 3 plates. Fach plate has 2?star biscuits on Witk adibtice e leacss &
addition them. How many biscuits are there? describe objects and
pictures.
2 3dd 2 add 2 equais 6
Use different 2 = 3 3 # ’ ’ ’
objects to add S i ik Y e - 392420242210
1 ARV A KIS T R .. 7.0 W R | 5+5+5=15
Equm groupa. O 1L 23 ¢ 5 & 78 9 101 12131413
Arrays- Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write
z show muiltiplication sentences. to find commutative multiplication sentences and
showing _ multiplication sentences. 0000 ¢-2-8 reinforce repeated addition.
commutative S
multiplication g@ 274~ 00000
3 00000
00 00000
4<2 R
ii— 5+5+5=15
—.—~.— Link arrays to area of rectangles. (3 4 3 + 3+ 3+ 3 =15
ece0e 5x3=15
3x5=15

Aa[a[4]a[a]a

Bar modelling
can be used to
support
children with
problem solving




Objective and Concrete Pictonal Abstract
Strategies
Grid Method Show the link with arrays to first Children can represent the work they have done with Start with multiplying by
introduce the grid method. place value counters in a way that they understand. one digit numbers and
showing the clear addition
. 4 rows They can draw the counters, using colours to show alongside the grid.

-

0 l )
of 10
4 rows
of 3

Move on to using Base 10 to move
towards a more compact method.
x T [ u
[— 8]

e e

BEE

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

@ o ®

4 rows of 13

Fill each row with 126.

Ax126

Add up each column, starting with the
ones making any exchanges needed.
e® © [ ]

Then you have your answer.

different amounts or just use circles in the different
columns to show their thinking as shown below.

X 30 5
7 210 35

210 +35 =245

Linking
7x3=21
7x30=210
Ten times
bigger




Fractions

recoghise, find and write fractions of a
discrete set of objects: unit fractions and
non-unit fractions with small denominators

AYGYODE _
QOOOYGYY b=

S

recognise and show, using diagrams,
equivalent fractions with small
denominators

A




Year 4
Multiplication

Pupils should be taught to:
* Recall multiplication facts for multiplication tables up to 12 x 12

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

* Recognise and use factor pairs and commutativity in mental calculations
e Multiply two-digit and three-digit numbers by a one-digit number using formal written layout
* Multiply together 3 numbers

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

Key vocabulary:

Lots of, groups of, x, times, multiply, multiplication, multiplied by, multiple of, product
Once, twice, three times, ten times

Times as (big, long, wide)

Repeated addition

Array

Row, column

Double



Strategies:

* Column multiplication (2 and 3 digit multiplied by 1 digit)
e Count in multiples of 6, 7, 9, 25 and 1000

Mental Strategies:

e Children count regularly no including multiples of 6, 7, 9, 25 and
1000, and steps of 1/100

* Become fluent and confident to recall all times tables to x12
* Multiply three numbers together

* Partitioning using x10 x20

* Doubling to solve x2 x4 x8

e Use of commutativity



Written Methods:
(Progressing to 3digit x 2digit)

Children to embed and deepen their understanding of the grid method to multiply 2d x 2d.
Ensure this is still linked back to their understanding of arrays and place value counters.

10 8 10 e
ceppececoslpeaenees
ol el
10 0o oognccnalonngnnsa
000 gaeesal §ccee
10 100 ED
l_p-\_la-.-...l_-\._p:l::z.. ,i-}__
3 00s0B@osaa0 0200
3 30 24

* Multiply two-digit and three-digit numbers by a one-digit number using formal written

layout

e Estimate before calculating

* Ensure written methods build on/ relate to mental methods

* Introduce alongside grid and expanded column methods

4

0 4 % s
200| 16 0= 16 (axqy =D X 4
200 (50 x 4)
e 216
1
Extend to
Leading to 562 x 27
156
X 500 60 Z x27
256 20 10,000 1200 | 40 1002 (7 x156)
7 | 3500 | 420 |14 3120 (20 x156)
13.500] 1620 | 54 _4212
1) T2




Fractions
* recognise and show, using diagrams, families of common equivalent fractions
¢ understand the relation between non-unit fractions and multiplication and division of guantities, with particular

emphasis on tenths and hundredths.

* make connections between fractions of a length, of a shape and as a representation of one whole or set

of guantities.

4

* use factors and multiples to recognise equivalent fractions i o —

10 15 20
and simplity where appropriate




Year 5
Multiplication

Pupils should be taught to:

 Identify multiples and factors, including 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-prime) numbers

* Establish whether a number up to 100 is prime and recall prime numbers up to 19

e Multiply numbers up to 4 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

Key vocabulary:

Lots of, groups of, x, times, multiply, multiplication, multiplied by, multiple of, product
Once, twice, three times, ten times

Times as (big, long, wide)

Repeated addition

Array

Row, column

Double



Strategies:

Column multiplication (up to 4 digit numbers multiplied by 1 or 2 digits)
Mental Strategies:

* Children continue to count regularly

* Multiply by 10, 100, 1000, including decimals

* Partitioning using x10 x20

* Doubling to solve x2 x4 x8

e Recall of times tables

e Use of commutativity

* If children know the times tables facts to 12 x 12, can they use this to
recite other times tables? (13 / 24 times tables)



Written Methods:

x | 300 20

Short multiplication for multiplying by one digit al1200 | 20 | &2

* Show children the link from the grid method
Long multiplication for multiplying by two digits

* Long multiplication using place value counters. Children explore how the grid method supports an understanding of long

multiplication (2digit x 2 digit)

18 10 B

x13

% 10 100 80 180

234 3 30 24 | 54
23

A

Faud

= L

OOME ~J

Multiply numbers up to 4 digits by a one or two digit number using a formal written method including long multiplication

* Compact methods for multiplication are efficient but often do not make the value of each digit explicit. When introducing

multiplication of decimals, it is sensible to take children back to an expanded form such as the grid method where the

value of each digit is clear, to ensure that children understand the process.

* Demonstrate multiplication of a decimal number alongside its whole number equivalent 126

2300
160
<40

&
<8
24.00

.20
_0.45
£6.00




Fractions

Multiply proper fractions by mixed numbers and whole numbers
supported my materials and diagrams

® Tdentify. name and write equivalent fractions of a given fraction,
represented visually, including tenths and hundredths.

AN

Scaling by '

“finding a half of a

quarter”

Y2 X Va

"4 of ai": find a ¥, then divide it by 4.

=

Model how to go this, for example:
“f+, of a number is 20. What is the number?

Encourage children to draw diagrams to represent situations or problems involving fractions

l0]io

|0

10

10

20

N twr:allf=5ﬂ




Year 6
Multiplication

Pupils should be taught to:

* Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal
written method of long multiplication

* Perform mental calculations, including with mixed operations and larger numbers
 |dentify common factors, common multiples and prime numbers

* Use their knowledge of the order of operations to carry out calculations involving the four
operations

Key vocabulary:

Lots of, groups of, x, times, multiply, multiplication, multiplied by, multiple of, product
Once, twice, three times, ten times

Times as (big, long, wide)

Repeated addition

Array

Row, column

Double



Strategies:

Column multiplication (multi digit up to 4 digits by a 2 digit number)

Mental Strategies

* Use all the multiplication tables to calculate mathematical statements in order to
maintain fluency

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

* Children should know the square numbers up to 12 x 12 and derive the corresponding
squares of multiples of 10



Written Methods:

* Multiply multi-digit numbers up to 4 digits by a two-digit whole
number using the formal written method of long multiplication (short
and long multiplication)

* Multiply one-digit numbers with up to two decimal places by whole

numbers 1342 X 1000 300 40 2
. . . . .. x 18 10 | 10000 3000 | 400 | 20
* Look at long multiplication calculations containing 10736 Biliele 0
: . . 13420 " ¢ e
errors, identify the errors and determine how they m(\ 27
that the single 43.61
should be corrected K L
v b l | 0 DG 8 46 ) -/\\( 8.
[4.4]066] =9 X 11
93.06

What's the same?
What’s different?



Fractions




Year 1
Division
Pupils should be taught to:

* 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:
Halve, share, left over



Strategies:

* Sharing objects into groups

* Division as grouping

Mental Strategies:

e Children should experience regular counting on and back from different numbers in 1s and multiples of 2, 5 and 10

 They should begin to recognise the number of groups counted to support understanding of relationship between
multiblication and division

2+2+2+31+1=10
2x 5=

2 multiplied by 5

5 pairs

il " i e i 5 hops of 2

a 2 i i T q
u 1 L & B [Le]

e Children should begin to understand division as both sharing and grouping.
Sharing - 6 sweets shared between 2 people, how many do they have each?

Grouping —how many 2’s are in 67

@ o @ @

* They should use objects to group and share amounts to develop understanding of division in a practical sense
e Children should begin to explore finding simple fractions of objects, numbers and quantities



Objective and Concrete Pictorial Abstract
Strategies
Sharing Children use pictures or shapes to share quantities. Share 9 bunz between three
. . - . . eople.
objects into i & | Y peoe!
groups ! u %% %% g+3=3
O o0 |8 B B
cubes, can you
share them
equally in 2 - —
roups? 8+2=4
DIVISIQI'I as Divide quantities into equal groups. Usze a number line to show jumps in groups. The number (287 =4
grouping Usze cubes, counters, objects or place of jumps equals the number of groups.

value counters to aid understanding.

af??a

96 + 3 =32

©
=

@I

e Ce
@ @
o® ©

Think of the bar as a whole. Split it into the number of
groups you are dividing by and work out how many would
be within each group.

20+ 3=17
S x 7=20

Divide 28 into 7 groups.
How many are in each
group?




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

* Calculate mathematical statements for division within the multiplication tables and write them using
division (+) and equals (=) signs

* Show that division of one number from another cannot be done in any order

* Solve problems involving division, using materials, arrays, mental methods and division facts,
including problems in contexts

Key vocabulary:

Halve

Share, share equally

One each, two each, three each
Groups in pairs, threes, tens
Equal groups of

+, divide, divided by, divided into
Left, left over



Strategies:

* Division as grouping

e Division within arrays

Mental Strategies:

e Children should experience regular counting on and back from different numbers in 1s and multiples of 2, 3, 5 and 10

e Children who are able to count in twos, threes, fives and tens can use this knowledge to work out other facts such as 2
x6,5x4,10x9

* Children should continue to develop understanding of division as both sharing and grouping

]
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15 pencils shared between 3 pots, how many in each pot?



Objective and Concrete Pictonal Abstract
Strategies
DIVISlQﬂ i Divide quantities into equal groups. Use a number line to show jumps in groups. The number |28 =7 =4
grouping Use cubes, counters, objects or place of jumps equals the number of groups.
Divide 28 into 7 groups.
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Think of the bar as a whole. Spilit it into the number of
groups you are dividing by and work out how many would
be within each group.

20+39=7
Sx?7=20

Division within
arrays

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

Eg15+-3=5
15+5=3

5x3=15
3x5=15

How many are in each
group?

@06

QOO
OGO

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

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

7x4=28
4x7=28
28=7=4
28-4=7




Fractions
Recognise, find, name and write fractions bL, £, 1, 2/4 of a length, shape, set of objects or

quantity.

Write simple fractions for example, 3 of 6 = 3 and recognise the equivalence of 3 and 2/4.



Year 3
Division
Pupils should be taught to:

e Recall and use division facts for the 3, 4 and 8 multiplication tables

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

* Solve problems, including missing number problems, involving division, and
correspondence problems in which n objects are connected to m objects

Key vocabulary:

Halve

Share, share equally

One each, two each, three each

Groups in pairs, threes, tens

Equal groups of

+, divide, division, divided by, divided into
Left, left over, remainder



Strategies:

Division within arrays
Division with a remainder
Short division (2 digits by 1 digit — concrete and pictorial)

Mental Strategies:

Children count regularly, on and back, in steps of 3, 4 and 8
Children are encouraged to use what they know about times table facts to work out other times tables — this
then helps them to make new connections
Children will make use of multiplication and division facts they know to make links with other facts:
3x2:=26,673=2,2=6%3
30x2=60,60+3=20,2=60+30
They should be given opportunities to solve grouping and sharing problems practically
Children should be given the opportunity to further develop understanding of division (sharing) to be used to
find a fraction of a quantity or measure



Objective and
Strategies

Concrete

Abstract

Division within
arrays

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

3x3=15
Jx5=15

Eg15+3=5
15+5=3

Draw an amay and use lines to split the amay into groups
to make multiplication and division sentences.

Find the inverse of
mukltiplication and division
sentences by creating four
linking number sentences.

Twd=28
4x7 =208
2B=T=4
285+4=T7

Division with a
remainder

14=3=
Divide objects between groups and
see how much is left over

& 5 &8
2 38 2 3t 2 2

=
=

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

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

HOOOL

Complete written divisions
and show the remainder
using r.




Written Methods:

* Continue using a range of equations as in year 2 but with appropriate numbers

Grouping: how many 6’s are in 307

* Becoming more efficient using a number line: children need to be able to
partition the dividend in different ways

48:4=12
+40 +8

/"Tﬁ groups o 'V‘gr:aups ‘\.I

e Remainders: 4411

+40

lEI' groups 2 grou p
10x4=40 248 \f N

* Place value counters can be used to support children apply their knowledge of
grouping. Once children are secure with division as grouping and demonstrate
using number lines/ arrays, short division for larger 2-digit numbers should be
introduced, initially with carefully selected examples requiring no calculating of
remainders at all. Start by comparingittoanarray. f

l@;’;‘%‘%’for 3% = 3fe3 32

@ | == 99 6-




Fractions
Use children's

intuition to support understanding of

fractions as an answer to a sharing problem.

3 apples shared between 4 people = E

Recognise and

ClC

show, using diagrams, equivalent fractions

with small denominators.
Recognise, find and write fractions of a discrete set of
objects: unit fractions and non-unit fractions with small

denominators.
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Year 4
Division
Pupils should be taught to:
* Use division facts for multiplication tables up to 12 x 12

. ILDJselpIace value, known and derived facts to divide mentally, including dividing
y

Key vocabulary:

Halve

Share, share equally

One each, two each, three each

Groups in pairs, threes, tens

Equal groups of

+, divide, division, divided by, divided into
Left, left over, remainder

Factor, quotient, divisible by, inverse



Strategies:

* Division within arrays

* Division with a remainder

* Short division (up to 3 digits by 1 digit — concrete and pictorial)
Mental Strategies:

Recognise and use factor pairs and commutativity in mental calculations

| know that
6+3=2, 50

Using known facts and : W -

v |
blank arrays to L O P il ™
calculate 176+8. Ao | 1

Factor Bugs | I
1 36

2 18



Written Methods:

 Short division to be modelled for understanding using place value
counters as show below. Calculations with 2 and 3-digit dividends.

* Pupils move on to 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.
TS
* When the answer for the first column is zero, children should initially
write a zero above to acknowledge its place.

2 1%

L;;I'E ]



Year 5
Division
Pupils should be taught to:

e Divide numbers mentally drawing upon know facts

* 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

e Divide whole numbers and those involving decimals by 10, 100 and 1000
Key vocabulary:

Halve

Share, share equally

One each, two each, three each

Groups in pairs, threes, tens

Equal groups of

+, divide, division, divided by, divided into

Left, left over, remainder

Factor, quotient, divisible by, inverse



Strategies:

e Short division (up to 4 digits by a 1 digit number, interpret remainders appropriately for the
context)

Mental Strategies:

 |dentify multiples and factors, including all factor pairs of a number, and common factors of
two numbers

* Pupils apply all the multiplication tables and related division facts frequently and use them
confidently



Written Methods:
* The language of grouping to be used (see year four)

* Children begin to practically develop their understanding of how to expres
the remainder as a decimal or a fraction. Ensure practical understanding
allows children to work through this.

* Short division with remainders: division now has to have a real life problem
solving context, where pupils consider the meaning of the remainder and
how to express it (as a fraction, decimal or rounder number or value
depending on the context of the problem). ~-

0BG35

8)5°

3709



Fractions

Recognise mixed numbers and improper fractions
and convert from one form to the other.

Write mathematical statements > 1 as a mixed
number.

Pupils connect equivalent fractions » 1 that simplify
to integers with division and other fractions » 1 o
division with remainders.

Pupils connect multiplication by a fraction to using
fractions as operators (fractions of)

Link to division.

Pupils should make connections between
percentages, fractions and decimals

Find me ¥ of 16. Find me 3 of 16.



Year 6
Division
Pupils should be taught to:

* Divide numbers up to 4 diﬁits 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

* Divide numbers up to 4 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, including with mixed operations and large numbers
* Use their knowledge of the order of operations to carry out calculations involving the four operations
* Key vocabulary:

Halve

Share, share equally

One each, two each, three each

Groups in pairs, threes, tens

Equal groups of

+, divide, division, divided by, divided into

Left, left over, remainder

Factor, quotient, divisible by, inverse



Strategies:
e Short division

Long division (up to 4 digits by a 2 digit number — interpret remainders as

whole numbers, fractions or round)

Mental Strategies:

|dentify common factors

|dentify common multiples

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

Children should count regularly, building on previous work in previous years
Children should practise and apply the multiplication facts to 12 x 12

Pupils should be practising how to express remainders as fractions, decimals
or use rounding, depending on the problem



Written Methods:
» Short division for dividing by a single digit

0 125
8)6 97000

* Short division with remainders: pupils should continue to use this method, but
with numbers to at least 4 digits, and 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.

437 + 15 hacomes
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Fractions

- Divide proper fractions by whole
numbers (e.g. 2 = 2 = %)

- associate a fraction with division and
calculate decimal fraction equivalents
(e.g. 0.375) and for a simple fraction
(e.g. %)

- identify the value of each digit in
numbers given to 3 decimal places
and multiply and divide numbers by
10, 100 and 1000, giving answers up
to 3 decimal places.

- use written division methods in cases
where the answer has up to two
decimal places

- recall and use equivalences between
simple fractions, decimals and
percentages, including in different
contexts



