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Progression towards a standard written method of calculation

Introduction

This calculation policy has been written in line with the programmes of study taken from the
National Curriculum for Mathematics (2014) and Development Matters (2012) and the Early
Learning Goals. It provides guidance on appropriate calculation methods and progression. It
also provides guidance on how to deliver: concrete, pictoral and abstract methods to pupils
and conceptual variation using NCETM White Rose Maths Hub guidance. The content is set
out in yearly blocks under the following headings: addition, subtraction, multiplication and
division.

Statements taken directly from the programmes of study are listed in bold at the beginning
of each section.

Children will use mental methods as their first port of call when appropriate, but for
calculation that they cannot do in their heads, they will need fo use an efficient written
method accurately and with confidence.

Aims of the Policy

e To ensure consistency and progression in our approach to calculation

e To ensure that children develop efficient, reliable, formal written methods of
calculation for all operations

e To ensure that children can use these methods accurately with confidence and
understanding

How to use this Policy

e Use the policy as the basis of your planning but ensure you use previous or following
years' guidance to allow for personalised learning

e Always use Assessment for Learning to identify suitable next steps in calculation for
groups of children

o If,atany time, children are making significant errors, return to the previous stage in
calculation

e Always use suitable resources, models and images to support children’'s understanding
of calculation and place value, as appropriate

e Encourage children to make sensible choices about the methods they use when solving
problems

e Begin with concrete strategies before moving onto pictoral and then abstract
strategies to secure understanding and build confidence

e Present questions in a variety of different ways to provide conceptual variation



Addition Strategies

Key vocabulary

Addition, add, total, plus, altogether, sum, addend, more than, increase, more
Addends - the numbers in a number sentence which you add together
Total - the answer to an addition question

45 + 37 = 82

Addition strategies progression
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Subtraction Strategies

Key vocabulary

Subtraction, subtract, minus, less than, fake away, find the difference, deficit, reduce, minuend, subtrahend,
difference, deduct, less, decrease, fewer, leave

Minuend - the number in a number sentence which you will take away from
Subtrahend - the number in a number sentence which you take away
Difference - the answer to a subtraction question

122 - 72 = 50

Subtraction strategies progression
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Multiplication Strategies

Key vocabulary

Group, times, array, altogether, sets, multiply, multiplied by, grid method, multiple, product, repeated addition,
equal groups, times, partition, square, factor, square number, cube number, prime number, common factor,
composite number (non-prime), power of, square root, cube root

Multiplicand - the number which is to be multiplied by the...

Multiplier - the number which you multiply by

(The multiplicand and multiplier are commutative)

Product - the answer to a multiplication question
12 x6 =72

Multiplication strategies progression
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Division Strategies

Key vocabulary

Share, group, groups of, lots of, divide, divided by, divided into, division, left, left over, multiple, remainder,
factor, quotient, divisor

Dividend - the number which is to be divided by the...

Divisor - the number which you divide by

Quotient - the answer to a division question
80+10=28

Division strategies progression

Y4 Y5 Yé6
Sharing (jottings)
(concrete
objects)

Inverse (then, 10 =

relationships 5=2s010

(2x5=10 +0.5=20)

s010+-5=2

etc)

Bar models (finding non
unit
fractions
of amounts)

Arrays




Equipment

Research shows that eventually, if a good model is used, then children will come to be able to work with the model, but without needing to make actual marks on
paper: the model is imagined and has become a tool for thinking with.

Numicon

Numicon supports children in recognising the value
orsize of a number. Itis 3lso used to help children
explain their mathematical thinking when problem

§t7 =

fhe whole is 8.
Fhe number of equal partsis 4,
fhe size of each part is 2.

Bead Strings

Bead strings come in different lengths (10, 20 or
100); on 3 10 bead stringthere are Sredand 5
white beads whereas on 3 100 bead string there are
alternate groups of 10 red and 10 white beads. See
appendix

Dienes/Base 10

Dienes/base 10 are related to each otherinterms
of size, helping children to visualise the relative
value of numbers. They are used for all four

operations.

Bar Model

The Bar Model enables students to 'see’

the known and the unknown {?) in a problem, and
figure out the relationship between the two. Using
this simple model drawing method, children areled
from simple arithmetic to complex mathematical
concepts such as decimals, fractions, ratio and
algebra.

Place Value Counters

Place value counters areused to develop and
consolidate understanding of place value with all
four operations, and to illustratethe concept of
exchange and unitisation. They also help children
to build and decompose (spit) numbers
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Hundred square

Children can use the grid to count up ordown a3
certain amount of numbers and also to count ahead
to find the next multiplication or sequence of
numbers and to identify prime numbers.

Place Value Arrows

Arrow cards support place value skillsand concepts
and form a3 useful transition between base ten
blocks and written numerals. Children can organise
the cards horizontally or vertically to represent
numbers in expandad notation. They can overlap
cards and line up the arrows to form multi-digit
numbers.
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Place Value Charts

Place Value Charts, like the ones below, sreused to
help children to recognise the relationship between
the position of the digits in our number system.

Ten Thousands | Hundreds Tens Ones

thousands

Eallions
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4 Add 2 smgle digitnumbers

Counting and Combining Sets
Children build on their understand of addition
as counting and combining sets using concrete

and pictcrrlal rep resentations:
+ P i%
ééé ad8 A& AAAAAS

Counting On 3 7 12

Children experience regular counting on from different numbers in 1ssupported first by numbertracks:

h h‘E I- . T

8+5 =13 ,iq

-

-
!

At a party, | eat5 cakes and my friend eats
7.How many cakes did we eat altogether?

‘Put your finger on number eight. |
v £ £ Children are encouraged to

}
) -, ] start with the largest
= numberwhen counting on.

+1 +1 +1 +1 +1
8 9 1O n 2 13

Towards a bar model
Children are encouraged to line up
objects for counting and addition.

Playing and exploring - children investigate and

experience practical calculation opportunities using a
widevariety of equipment, e.z. smallworld play, role
play, counters, cubesetc.

i .2 8 m
Using Number Facts
They memorise and reason with number bonds for

numbers to 10. They will learn that addition and
subtraction are related operations:

The ‘story’ of 10

i

0= 1+9 248 3+7 4+6

Addition Early Years

l{ey skills:
Count reliably with numbers from 1 to 20

= Place numbers in order and say which number is one more than a given
number.

- Using guantities and objects, children will add and subtract two single-
digit numbers, counting on or back to find the answer.

» They solve problems, including doubling, halving and sharing.

+ Children practise and improve their skills in counting numbers and
calculating simple addition problems.

* They are given opportunities to describe measures, using everyday
language to talk about size, weight, capacity, position, distance, time
and money, to compare quanfities and objects and to solve problems.

Children areencouraged to develop a

mental picture of the number system in Make &
their heads to use for calculation. They
develop ways of recording calculations GB Gﬂ
using pictures, etc. Zand Band3 k2
oD
Place value Candb | and S 5 and |
Children beginto investigate numbers using
placevalue charts and Dienes.
tens ones

They learn to understand

the value of each digitand | (SEIINIICIOINE | - @ |
{'a. » . what itrepresents.
. ( g Thisenablesthemto
u%‘ég_ o |
2, effectively orderand — = = =

w‘g% ‘ compare numbers.

Partitioning

Children use bundles of straws 95 = Bo -
and Dienes apparatus to model 0 0O
partitioning teen numbers into

tens and ones and develop o

nderstanding of place value:

Mathematical Vocabulary

Pupils should pronounce mathematical vocabulary correctly.

addition, add, and, put together, altogether, total, equal to,
equals, same as, make, more, count on, plus, sum, tens,
ones, most, least, number line.




EYFS - Addition

Concrete

Combining two parts to make a whole (use other
resources too eg. eggs, shells, teddy bears, cars).

9060
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Pictorial

Children to represent the cubes using dots or crosses. They
could put each part on a part whole model too.

Abstract

443=7
Four is a part, 3 is a part and the whole

is seven.

Counting on using number lines using cubes or Numicon.

A bar model which encourages the children to count on,
rather than count all.

The abstract number line:
What is 2 more than 47
What is the sum of 2 and 47
What is the total of 4 and 2?
442




Subtraction as ‘taking away’
Children build on their
understand of taking away and
counting using cancrete and
pictorial representations:

7-4=3

888

t4 93

At @ party, there were
7 cakes. My friend and
| ate 4. How many
cakes did we have left?

Counting back

then number lines:

10-2=8 (2)(3)w)5) 1101213/ 1u/15 1€

Playing and exploring - children investigate and
experience practical calculation opportunities using a wide
variety of equipment, e.g. smallworld play, role play,
counters, cubes etc.

Stories and songs

Children learm songsto develop
understanding of the number
system and counting back.

‘Put your finger on
number eight.
Count backtwo.

Towards the bar model
Children areencouraged to line up
objects for counting and comparing.

Using Number Facts
They memaorise and reason with number bonds for
numbers to 10. They will learn that addition and

subtraction are related operations:

ez The ‘story’ of 10

4+6=10, 10=6+4,
10-4=6, 10-6=4 3
4-10-6 \_Q"_.)
Partitioning Numicon

Children use bundles of straws Onp Children use Numiconto

find the difference
= O between numbers, by
o covering larger tileswith
smaller tiles.

and Dienes apparatusto model 15=

partitioning teen numbers into

tens and ones and develop
Qdersta nding of place value:

4 Subtract 2 single-digitnumbers )

Subtraction Early Years

Key skills:

Count reliably with numbers from 1 to 20

= Place numbers in order and say which number is one less than a given
number.

= Using gquantities and objects, children will add and subtracttwo single-
digit numbers, counting on or back to find the answer.

= They solve problems, including doubling, halving and sharing.

Children experience regular counting back from different numbers in 1ssupported first by number tracks:

* Children practise and improve their skills in counting numbers and
calculating simple addition problems.

* They are given opportunities to describe measures, using everyday
language to talk about size, weight, capacity, position, distance, time
and money, to compare quantities and Db]ects and to solve pmblems

Children areencouraged to develop a
mental picture of the number system in
their heads to use for calculation. They
develop ways of recording calculations

using pictures, efc.

Place value

Children beginto investigate numbers using

placevalue charts and Dienes.

They learn to understand
the value of each digit and
whatitrepresents.

Thizsenablesthemto
effectively order and

Qﬁ‘% ‘ compare numbers.

Mathematical Vocabulary

Pupils should pronounce mathematical vocabulary correctly.

subtract, subtraction, more than, equal to, equals, more,
difference between, count back, take, take away, how many
left? tens, ones, most, least, number line.




EYFS - Subtraction

Concrete Pictorial Abstract
Physically taking away and removing objects from a whole Children to draw the concrete resources they are using 4-3=
(ten frames, Numicon, cubes and other items such as and cross out the correct amount. The bar model can
beanbags could be used). also be used. =4-3

4-3=1

Counting back (using number lines or number tracks) Children to represent what they see pictorially eg Children to represent the calculation

children start with 6 and count back 2. on a number line or number track and
' show their jumps. Encourage children

6-2=4 to use an empty number line

““ “ e JONAGONRS - R I

1 2 |31 85|67 | %]:9:120




(" Multiplication as counting and doubling )

Arrays

Children investigate putting items into
resourcessuch asegg boxes, ice cube trays
and bakingtinswhich are arrays.

Countingin 2s, 5s, and 10s

Children experience counting inamounts when
grouped in 2s, 5sand 10s this can be extended to
counting on a number tracks then number lines.

Playing and exploring Stories and songs

Children investigate and Children learn songsto

experience practical develop understanding /)

calculation opportunities ofthe number system Qﬁ.\/}

using a wide variety of and counting.

equipment, e.g. smallworld

play, role play, counters, Ten fat sausages sizzling in a pan
Qbes etc. One went ‘pop’ and the other went...

Mathematical Vocabulary
Pupils should pronounce mathematical vocabulary correctly.
Sets of, groups of, pair, count in twos, go together, match, adding a
number to itself, double, half, twice as much, twice as long

Multiplication Early Years

, Key skills:

number.

«  Countreliably with numbers from 1 to 20
+ Place numbersin order and say which number is oneless than a given

» Using quantities and objects, children will add and subtract two single-
digit numbers, counting on or back to find the answer.

« They solve problems, including doubling, halving and sharing.

« They are given opportunities to describe measures, using everyday
language to talk about size, weight, capacity, position, distance, time
and money, fo compare quantities and objects and to solve problems

Doubling

Children beginto recognise doublesasaddinga
smallnumber to itself, for example 4 + 4, to make
twice as many. They will solve practical problems
with doubling and learnsome doubles of
numbers by heart

Ifiadd the
same
number, | will
have double.

. t\
Numicon "
Children use Numicon e

to investigate
doubles.

Children areencouraged to
develop a mental picture of the
number system in their heads
to use for calculation. They
develop ways of recording
calculations using pictures, etc.

‘c{

og

A child’sjotting showing the
fingers oneach hand asa double.

\\’gl\ &. -
=

A child’sjotting showing
double three as three cookies
oneach plate.
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Sharing
Children experience sharing physical objectsoutin lotsof different
contexts, expressing whatthey are doing inwordsand then in symbols.
They are alsoencouraged to extend problems,
e.g. “Suppose there were three peopletoshare
the apples between insteadof two”.

1042 =5
999909999
9

Grouping .
Division asgrouping isabout discovering how many groups
of a given number you can make out of a number of items -
"How many groups of 2 therearein 12?" for instance.

Once confident with countinginonesand 1:1
correspondences, children will begin to group
objects for counting.

b (245)

Then they groupin
fives and count.

& Division as sharing and grouping

Children solve problems, involving doubling, halving and sharing.

I have 6 fairy cakes.
I wantto share
them equally
between 3 bears .
How many cakes
will eachbear get?

Groupingintens
for counting.

Division Early Years

| Key sKills:

= Countreliably with numbers from 1 to 20

» Place numbersin order and say which number is oneless than a given
number.

- Using quantities and objects, children will add and subtract two single-
digit numbers, counting on or back to find the answer.

» They solve problems, including doubling, halving and sharing.

» They are given opportunities to describe measures, using everyday
language to talk about size, weight, capacity, position, distance, time
and money, to compare quantities and objects and to solve problems

Towards the concept of fractions
Doubling and halving "--------_____
Children investigate doubling and halving mn
using a wide variety of equipment, e.g. """‘M&!!’! !
smallworld play, role play, counters, ¢' ("\ e
cubesetc. | =

ﬁ Ha'J = Balances What Is half Of 4 ?
Balancesare usedto
i} ﬂ develop understanding ‘ x
of equal amounts. ‘

Mathematical Vocabulary

Pupils should pronounce mathematical vocabulary correctly.

Fair, share out, share between, share into, same number, groups,
predict/guess, same number, equal, equally, equal groups,

Numicon

Children use Numiconto find half of 2
number by covering larger tiles with
smallertiles.

Half is...

559555




EYFS - Division

Concrete
Sharing using a range of objects.

/

Pictorial

Abstract

3 3

Children should also be encouraged to use
their 2 times tables facts.




4 Add with numbers up to 20

Counting and Combining Sets
Children build on their understand of addition

as counting and combining setsusing concrete | How many cakes did we eataltogether?
and pictorial representations:

f
%%$%%$+ —AAAAAALEL
o A A A ééé AALAAE A LA g

12 5 17

Counting On
Children experience regular counting on from different numbers in 1sand in multiplesof 2, 5 and 10,

supported first by numbertracks: = =
DPBCE )

then number lines: K-}
8+5=13 . |
They will learnto add multiples of 10 by
countingonin 10seg.

‘Put your finger on number eight

F-.t a party, | eat 5 cakes and my friend eats 7.

: l'.l'.mu

= i Counton (countforwards) five.”
- ,,..' — \ B 15+ 20as515,25,35 T ]
A — 34 35|36
& L )
1+ 1T +1 + Children are encouraged to
/-WW\ startwith the largest
8 9 0o n ” 13 numberwhen countingon.
Bar Modelling
Children are introduced to the bar. They are encouraged to line up objects for addition using unifix cubes

2
. Sam had 10 red marbles and 12 blue marbles.
g + ? - '} r 1 How any marbles did he have altogether?

m_

Using Mumber Facts | |
They memorise and reason with number

bonds for numbers to 20, experiencing the

equals sign in different positions. They will

learn that addition and subtraction are

related operations:

ez The ‘story’ of 10 E

4+ 6=10, 10=06+4,

10-4=46, 10-6=4 4=10-6 G+ 6=I0 20= 1+19 2+18 3+17
Partitioning s O Partitioning and Recombining Numbers
Children use bundles of straws 25 = “' Bead strings are used to illustrate addition, including
and Dienes apparatusto model O 0 bridging through ten by partitioning and recombining
partitioning teen numbers into e.g. Calculating 8 4+ 5 by partitioning 5 into 2 and 3
tens and ones and develop L then counting on 2 then countingon 3.

understanding of place value: m_m__}
A

Addition Y1

( Key sKkills:

= Count to and across 100 (forwards and backwards,) from any given number

= Count, read and write numbers to 100 in numerals, including 1-20 in words

= Count in multiples of 1,2, 5 and 10

= Given a number, identify one more

= Identify and represent numbers using objects and pictorial
representations including the number line

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

= Represent and use number bonds and related subtraction facts within 20

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

= Solve simple one-step problems that involve addition and subtraction, using
ohjects, number lines and pictorial representations,

= 5Solve missing number problems such as7=o0-9.

| Children are encouraged to develop a

mental picture of the number system in
their heads to use for calculation. They qb G’
develop ways of recording calculations ‘

using pictures, efc. " = D

Oandb | and S 5 ad |
Place value
They beginto record their observations
usingthe place value charts and Dienes. tens ones

They learn to understand
the value of each digitand

- t (]
Thisenablesthemto

o
% | effectively order and

what it represents. _
“Q_% ‘ compare numbers.

Mathematical Vocabulary

.

Pupils should pronounce mathematical vocabulary correctly.

addition, add, and, put together, altogether, total, equal to,
equals, same as, make, more, count on, plus, sum, tens,
ones, most, least, number line, partition.




YEAR ONE - Addition

Concrete

Combining two parts to make a whole (use other
resources too eg. eggs, shells, teddy bears, cars).

9066
(LA

|
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Pictorial

Children to represent the cubes using dots or crosses. They
could put each part on a part whole model too.

Abstract

443=7
Four is a part, 3 is a part and the whole

is seven.

Counting on using number lines using cubes or Numicon.

A bar model which encourages the children to count on,
rather than count all.

The abstract number line:
What is 2 more than 4?7
What is the sum of 2 and 4?7
What is the total of 4 and 2?
442

Regrouping to make 10; using ten frames and

counters/cubes or using Numicon.
B+5

il e
i OEEEE

Children to draw the ten frame and counters/cubes.

Children to develop an understanding
of equality eg.

b+o=1
b+5=5+0
6+5=0+4




4 Subtract with numbers up to 20 N\

Taking away and finding the difference R
Children build ontheir understand of subtraction "E"t the party, therewere 12 cakes. My
taking away to include finding the difference’, using § friend ate 7. How many cakes are left? |

concrete and pictorial representations:
2 RN
2 AR XNNN

They learn to subtract from the total, removing
objects or crossing out images on paper, and counting
those remaining.

Counting On
Children experience regular counting back from a given number in 1s and inmultiplesof 2, 5 and 10,

rted first by number tracks: Yo
supportedfirtby numberr 0120315 BDOOD

then number lines:

i Counting back in 10s
{ 12 11, ll} ;\1 ‘Put your finger on They will count backin 10s 32 | 33 | 34
)/ | numbertwelve. | .o S3_30as53,43,33
,_C,'D“nt 'f'ackth Me€. ) And usethistosubtractten £§2 FYA
e without counting back inlseg
53-10=43 52 54

Finding the Difference

Children are introduced to the term
‘difference between’ using practical
apparatus, then pictorial representations
Complementary addition, ‘counting up’
from the smallest to the largest number, is
introduced only where the difference is small.

The difference
between 7 and 5

2-3=9
Partitioning and Recombining Numbers
Bead strings are used to illustrate bridging

through 10:
13-5=13-3-2= e'Cnunthad{Sthenz' ‘ .......
10-2-3 ot | 90000

.....OOC‘—GCI..—

o 15 Using Number Facts
H—+—++1++

W—f—l— They memorise and reason with number bonds for
Bar Modelling

numbers to 20, experiencing the equals sign in different
Children are introduced to bar modelling, relating

positions. Theywill learnthataddition and
subtraction to addition throughthe part/ whole

subtraction are related operations:

eg

model. . ,

The shop has 16 pineapples altogether. If 7 are The story of 10

sold, how many will be left? 10-3=7, 1W0-7=3
7 7 3=10-

nm-7=3
They will begin to investigate subtraction using patterns
of knownfactseg. 7 -3=4
sowe know27 -3=24,47-3=44,77 -3 =74 /

Q y

Subtraction Y1

Key sKills:

= Count toand across 100 (forwards and backwards,) from any given number

= Count, read and write numbers to 100 in numerals, including 1-20 in words

= Count in multiples of 1, 2, 5 and 10.

= Given a number, identify one less.

= Identify and represent numbers using objects and pictorial
representations including the number line.

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

* Represent and use number bonds and related subtraction facts within 20.

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

= Solve simple one-step problems that involve addition and subtraction, using
objects, number lines and pictorial representations.

= Solve missing number problems such as7=o-9.

Children areencouraged to
develop a mental picture of the
number system in their heads to
use for calculation. They
———| develop ways of recording
calculations using pictures, etc.

Understanding place value

They beginto record their observations
usingthe place value charts and Dienes.

tens ones

They learn to understand
the value of each digitand a8 8
what it represents.

Thizenablesthemto
effectively orderand
compare numbers.

WY

Mathematical Vocabulary

Pupils should pronounce mathematical vocabulary correctly.

subtract, subtraction, more than, equal to, equals, more,
difference between, count back, take, take away, how many
left? tens, ones, most, least, number line.




YEAR ONE - Subtraction

Concrete

Physically taking away and removing objects from a whole
(ten frames, Numicon, cubes and other items such as
beanbags could be used).

- @

Pictorial

Children to draw the concrete resources they are using
and cross out the correct amount. The bar model can
also be used.

Pas O

Abstract

4-3=

Counting back (using number lines or number tracks)

Children to represent what they see pictorially eg.

Children to represent the calculation
children start with 6 and count back 2. on a number line or number track and
show their jumps. Encourage children
6-2=4

atae
[2]2[sfafs[e7]a]s]m]

D
s [6 7|31]9

to use an empty number line

Lo L 1 Py

1 23L5678910

Finding the difference (using cubes, Numicon or Cuisenaire
rods, other objects can also be used).

Calculate the difference between 8 and 5.

Children to draw the cubes/other concrete objects which
they have used or use the bar model to illustrate what
they need to calculate.

0000 0000
"QO O—~—

Find the difference between 8 and 5.
8 - 5, the difference is D

Children to explore why
9-6=8-5=7 - 4 have the same
difference.




4 Multiply with concrete objects, arraysand )
pictorial representations

Through grouping small quantities, pupils begin to understand multiplication and doubling numbersand
guantities. They make connections hetween arrays, number patterns, and counting in twos, fives and
tens. They begin to understand that multiplication isrelated to combining groupsof the same size
[repeated addition).
Countingin 2s, 55 and 10s
Children are given regular
experience of counting on and back in multiplesof 2, 5and 10,
supported first by numbertracks then number lines. They are

Grouping

Children are given regular
experience of counting in
equal groupsin 2555 and10s
using practical objects, such
a5 cubes, counters, teddies,

(10213 %)5) 3L IIW@M bundles of straws...
2 S0 0. 00 o
N N 55 g% 2 80
5x3=5+5+5=15

a

Arrays

Children beginto use arrays
using a range of resources
to develop their
understanding that
multiplication can be done
inany order [commutative).

o

20000

Through practical, problem solving
activities, children experience counting

equal sets or groups.
How many legs will a &
three teddies have? *

Bar Modelling

Multiplication Y1

l{ey skills:

Count to and across 100 (forwards and backwards,) from any given number
= Count, read and write numbers to 100 in numerals, including 1-20 in words
= Count in multiples of 1, 2, 5 and 10.
= solve one-step problems involving multiplication and division, by calculating

the answer using concrete objects, pictorial representations and arrays

with the support of the teacher.

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

= recognise, find and name a quarter as one of four equal parts of an ohject,
shape or quantity.

" F

Doubling

Children beginto recognise doubles asadding a small number to itself, for example 4 + 4,
to make twice as many. They will solve practical problemswith doubling and learn some
doubles of numbers by heart. They begin to recognise multiplication as scaling interms of
doubling (e.g. That one tower is double the height of the other tower; it is twice the size”.
Children learm doubles of all

venieranne: BSEEEYNEFAALAY

Children are introduced to bar madelling, relating multiplication to repeated addition.
5 children each have 3 apples for the picnic. How many apples are there
altogether?

P90 990 0900 966 966
© | © | © | © | ©

\_ 5X3=3+3+3+3+3=15 J

Mathematical Vocabulary

Pupils should pronounce mathematical vocabulary correctly.
Sets of, groups of, pair, go together, adding a number to itself, double,
half, twice as much, twice as long, times, array, altogether, multiply

1ierows ot 50 5 m 13,
o, 5 FF of 0 st b

Children usetheir hands
to work out doubles.

tens ones

Place value
Children apply their growing knowledge of place
value when doubling resultsina teen number.

When | doubleg, | R
canexchangeten S
1sforone 10. 8 0 g

|
[




YEAR ONE - Multiplication

Concrete
gep:ated grouping/repeated addition
4:4+4

There are 3 equal groups, with 4 in each group.

e

Pictorial

Children to represent the practical resources ina
picture and use a bar model.

8 &8

Abstract

Ix4=12

4+44+4=12

Number lines to show repeated groups-
3x4

Cuisenaire rods can be used too.

Use arrays to illustrate commutativity counters and other
objects can also be used.
2x5=5x2

LN
2lotsof S

Slotsof 2

Represent this pictorially alongside a number line eg:

Children to represent the arrays pictorially.

Abstract number line showing three jumps
of four.

Ix4=12

Children to be able to use an array to write a
range of calculations eg.

10=2x5
5x2=10
2+2+2+24+2=10
10=5+5




4 Group and share small quantities

Through grouping and sharing small quantities, children begin to understand: multiplication and division;
doubling numbers and quantities; and finding simple fractions of objects, numbers and quantities. They
make connections between arrays, number patterns, and counting intwos, fivesand tens. They connect
halves andquarterstothe equal sharing and grouping of sets of objects

\

Sharing

Children developtheir understanding of sharing asequal amounts. It is important thatwhen making the
connectionsto fractionsthat children have a range of experiences, for example, sharing liquid equalky
between containers; sharing food at a tea party or sharing amounts based on their mass using a balance.

Usingscalestoshare 2 —2E
ohjects equally between

two: finding half.

ti.iﬁi

Grouping
Children beginto find out how many groupsthere are in a given amount and buildon their
understanding of counting in stepsof 2, 5 and 10 objects.

There are 12 daisies.
How many groups of 3 can we make?

s o5
2 =
s % EE '

Gore

How many 23 in 10?

-3 )

Hnw many 4sin 20?

ee T

a4

How many 3s are in 127
12 divided by 3 is 4.

Division Y1

Key skills:

with the support of the teacher.

shape or quantity

Mathematical Vocabulary

Pupils should pronounce mathematical vocabulary correctly.
Share, share between, share equally, group, groups of, sets of, array,
half, quarter

shape or quantity.

b

Count to and across 100 (forwards and backwards,) from any given number
= Count, read and write numbers to 100 in numerals, including 1-20 in words
= Count in multiples of 1,2, 5 and 10.
= solve one-step problems involving multiplication and division, by calculating

the answer using concrete objects, pictorial representations and arrays

= recognise, find and name a half as one of two equal parts of an object,

= recognise, find and name a quarter as one of four equal parts of an ohject,

Relating fractions to division
Children heginto recognise and combinge
halves andquarters as parts of a whole.

Examples |Non-examples

LW\
y i\

ST
=7

They begin to find fractions of discrete
and continuous quantities by solving
problems using shapes, ohjects and
guantitiesthrough arange of practical
activities.

ST T

Pupilzsusethe language of time,
including telling the time
throughoutthe day, firstusing
% o'clock andthen half past.

\

Comparing and contrasting
examples and non-examples
of unitfractionsallows
children to develop their
conceptual understanding.




YEAR ONE - Division

Concrete Pictorial Abstract
Sherlng using a range of objects. Represent the shanngp'ctonally 6+-2=3

3 3
- - Children should also be encouraged to use
their 2 times tables facts.
Repeated subtraction using Cuisenaire rods above a ruler. Children to represent repeated subtraction Abstract number line to represent the equal
pictorially. groups that have been subtracted.

> grous of 2



Counting on Add with 2-digitnumbers

Children will continue to count on and back regularlyin stepsof2,3, 5and 10.
They will add 10 and multiples of 10to & given 1- or 2-digit number.
They will addtwo 2-digit numbers by counting on in 10s, then in 1s, including bridging through 10.

+10 410 10 +10 +7 +40 +  +3

+ = OR —
26+47=T3 N OR

26 36 46 56 66 73 26 &b
Using Number Facts
Children will practise addition and subtraction to 20 to become increasingly fluent in deriving facts such as, using

6+3=99-3=65nd3=9-6tocalculate36+3=39 66+3 =69 and56+3 =59

Number bonds Add near multiples of 10 Doubles and Bonds

Children apply their Add & near multiple of 10then adjuste g Add three or ::J i n'._I
increasing knowledgeof  §8 + 28 = 06 * B more 1-digit o . 3 t_:‘*”
number bonds to derive /f“'d_ﬁ—‘—_h“-ah numbers, | ———-‘3'_
bonds to 100(T+T). 88 o6 o8 spottlnghcrnds - *
8+2=10, ) to 10 or doubles
_ 55 + 31 = 86 - eg. - -
S0, 80 + 20 =100 ——,_\_\\ 1 3+5+3=6+5=11
6+3+4=10+3=13
55 85 86

Partitioning and Recombining Numbers
When adding with larger numbers, children use arrow cards and place value countersto support understanding of

placevalueeg Partitioning 12 +69= ?toget 10+ 60and2 + 9, then recombiningtoget 70+ 11 =81

numbers in different waysand
recombine using Dienes or place value
counters before moving onto & formal
written meth u:rd e

40+ k T }
+20+

Addition Y2

-
Key sKkills:

= Count in steps of 2, 3, and 5 from 0, and in 10s from any number

(forward and backward)

= Understand the place value in two-digit number (tens and ones).

= Compare and order numbers from 0 up to 100; use <, » and = signs.

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

= Recall and use addition facts to 20 fluently, and derive and use related

facts up to 100

= Add numbers using concrete ohjects, pictorial representations, and

mentally, including:

- adding a 2-digit number and ones [e.g. 27 +6) TU+ U
- Adding a 2-digit number and tens {e.g. 23 +40) TU +T
- Adding pairs of 2-digit numbers {e.g. 35+ 47} TU+TU
- Adding three single-digit numbers [e.g. 5 +3+ 7JU+U+ U
= Show that addition can be done in any order (the commutative law)
= Recognise and use the inverse relationship between addition and
subtraction to check calculations and solve missing number problems.
= Solve problems using objects and pictorial representations, including
those invalving numbers, quantities and measures applying mental and

written methods.

= 1
B | e

e

=
e —— =

e

& =

i ==

Counting with Fractions
Childrenshouldcountin fractionsup
to 10, starting from any number and
using equivalence on the number

» lineto reinforce the conceptof

fractions as numhbersand that they
canadd upto more than ane.

- ] Place value counters "\ 0000 O f’——,.'_ A i
+ v S VAT
60+12= allow children to s ﬁ‘ﬁ r lr Rl
/ + + 1 experience the concept
3 of ‘exchanging” ten 1= 70 N 19 = g I
Leading to exchange... . _forone 10. '
=72 Bar Modelling Expanded addition
y The bar model illustratesthe Childrenmovetathe 1 2 + 69 =
- relationship between addition and partitioned calumn
Expanded method: | subtraction tosupport problem solving. | method once secure

10
‘|addingtensandunis. § g
70

Qm =72

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary

correctly.

add, addition, more, plus, aliogether, total, equal to, equals,
more, and, make, sum, double, count on, column, tens, ones,
most, least, number line, partition, tens boundary




YEAR TWO - Addition

Use with a 100 square to show jumping across (units) and jumping down (tens).

8lalio

61162|63|6L|65/66|67(68|69(70
701172{73|74|75 8(79(80
81|82|83|84|85|86|87|68|89|90
91192|93|94|95|96|97|98|99|l00

16 +3=19
{12113 [ 14| 15 | s 19120
21122(23|24(25|26(27|28(29|30
+ =
31132|33|34]35]/36|37|38|39|40 34 20 54
LI 42|43 i#S L6|47|48|49]50
51| 52|53 55|56|57|58(59|60 75 + 13 = 88

This would start with... 75 + 3 then 78 + 10 (partitioning)

Concrete

icorial

Abstract

TO + O using base 10. Continue to develop understanding
of partitioning and place valuve.
41+ 8

Children to represent the base 10 eg. lines for tens and
dot/crosses for ones.

10s | s
L .

B

4148
148=9
‘ 40+9=49

OO &

4 9

TO + TO using base 10. Continue to develop
understanding of partitioning and place value.

CT [Oos [ s
| B
N =

6 1

Chidlren to represent the base 10 in a place value chart.

Looking for ways to make 10.

36 +25= 30+20=50
545=10
\ 504104+ 1=61
1 5 36
Formal method: iZ_S_
61

1




\

countingback  SUbtract with 2-digit numbers

Children will continue to count on and back regularhyinstepsof 2,3, 3and 10.
They will subtract 10 and multiples of 10 to a given 1- or 2-digit number.
They will subtract two 2-digit numbers by counting back in10s, then in 1s.

-b A0 <10 10 10 - b - 40
11 17 27 37 47 57 17 17 57 = Understand the place value in a 2-digit number [tens and ones)

Bead strings and number lines = Compare and order numbers from 0 upto 100; use <, > and = signs.
Beads strings are used to illustrate counting = Read and write numbers to at least 100 in numerals and in words.
backin 10s. Number lines are used to o v * » 2Vl - Recalland use addition facts to 20 fluently, and derive and use related

supportchildren'sthinkinge g. 38 — 20 = 18 w w facts up to 100

Number bonds = Add numbers using concrete objects, pictorial representations, and

Subtraction YZW

Key sKkills:

= Count in steps of 2,3, and 5 from 0, and in 10s from any number
(forward and backward)

(o
~

57+46 =11

Compensation Bridging through 10

Children apply their mentally, including:
increasing knowledge of
number bonds to derive

Subtracta near multiple of 10then adjuste.g.
Bl

T~

The answer can be ‘builtup’ by
counting on from the smallestto

the largestnumhereg. 23— 16

- Subtracting ones from a 2-digit number [e.g. 27 -6/ TU-U
- Subtracting tens from a 2-digit number [e.g. 43-20) TU -T
- Subtracting pairs of 2-digit numbers {e.g. 47 - 35} TU-TU
= Show that subtraction of one number from another is not commutative
(cannot be done in any order).
= Recognise and use the inverse relationship between addition and
subtraction to check calculations and solve missing number problems.
= Solve problems using objects and pictorial representations, including
those involving numbers, quantities and measures applying mental and
written methods.

o

Counting with Fractions

= -1
[T
(ST o

Children shouldcountin fractionsup
to 10, starting from any number and
| | | | | using equivalence on the number
I 1 } I } } ! line to reinforce the concept of
0 1 2 3 1 5 6 fractionsasnumbersand that they
C 4 4 4 4 can add up to morethan ane.

bonds to 100. a4 % BH-12=44 56
10-2=8 20 ~ >
so, 100 — 20 =80 m ,-—-.-.. ____@_ @
s N ™
s7 3 §7-19=138 57 16 20 23
Partitioning and Recombining Hundred Squares 1z2]alals]|el7]a]almwe
Children use arrow cards and place value counters to Counting back on the 1|1z | 13amse7] e | 19| 0
support understanding of place value and ‘exchange’ e g hundred square: BB REIERE
Partitioning 54 = 38 into 40+ 14 and 30+ 8 toget 37-23=7 31[32 53] 34 38 | a7 38 [ 39| a0
40-30=10 and 14 — 8 = B, before recombining: 37 20=17 o "9)"‘ /’” e
' & 17-3-1a>37-23-1a]%[2 il haad il
Tona Tora T
5 = i
00000 CEEE R
Inverse GEEEE »
Children use inverse 40 40
relationships between addition se 4 "0 4 il 4
and subtractionto M — 10 8 30 8 30 8
check calculations 25-6 —'\_?:' 7] o + 6
and to solve missing | = e el e - !
r i = :
number problems. @4. 6 =25 Ex_panded suhtrac_t_lon _ Exchanging’ one
- Without decompositionfirst: 10forten 1s.
Bar Modelling A pencil ha:d: rargm:f "P-J-m
A Eraddnr a lew ab & Er
Children use barsow muek longer .isf:hc pengil than the eraser? E ? - 3 2 - 5 4 - 3 8 - A
modellingto 5 “*_\*:=,J*\v- l——_
solve one-step | panch 15-6=9 40 :}Euc:hangeg
word problems | == | . 60 7 14 e A
ek 6 : -30 2 30 8 v
The p - 30+5=35 10+ 6=106
t ) 10+ 6=16 )

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary
correctly.

subtract, subtraction, more than, plus, altogether, total,
equal to, equals, more, difference, between, counton, count
back, take, take away, column, minus, how many left? tens,
ones, most, least, number line, partition, tens boundary




YEAR TWO - Subtraction

Use with a 100 square to show jumping across (units) and jumping up (tens).

|

2

3]s

516

7

8

q

10

12

|

LG | 6

17

18

19

20

21

22

23|24

25|26

27

28

29

30

31

32

35|36

a7

38

39

40

Ll

42

33|34
43

L5|46

47

48

49

50

51

52

53] gk

55(56

57

58

59

60

6l

62

63|64

65(66

67

68

69

70

71

72

73|74

75|76

J7

78

79

80

8l

82

83|84

8hlRA

87

88

849

q0

q)

92

93|94

L | |
95|96]a7]a8

99

100

16 -3=13
54 -20=34
88-13=75

This would start with... 88 - 3 then 85 - 10 (partitioning)




/~ Multiply using arrays and repeated addition \ MU ]_ t ]_ p ]_ ]_ cat ]_ on Y2

(using at least 2s, 5sand 10s) .
Key sKkills:

Repeated addition (grouping)
Children will continue to count on and back regularlyinstepsof2,3,5and 10

= Count in steps of 2, 3, and 5 from 0, and in 10s from any number
(forward and backward)

This willinclude counting in 55 on a clock face and counting 2p, 5p and 10p coins.
= Understand the place value in a 2-digit number (tens and ones)

They will solve multiplication problems using repeated addition (when addition
of the same number is repeated again and again) and hegin tcrapph,rthiswhen USIng array’s.
= recall and use multiplication and division facts for the 2, 5 and 10
multiplication tables, including recognising odd and even numbers

Number line -

The number line continuesto play an '? ] '-»5 " ] '-»-5 '? r hd "J‘ 3

important role in developing children’s ém m m m - calculate mathematical statements for multiplication and division
understanding of multiplication as repeated within the multiplication tables and write them using the multiplication

f:dditiDn.Star‘tinEnt:r_m zeri:r,thE',r make equal 4 X 5 — 5 == 5 == 5 == 5 — z.n (), division (+) and equals (=) signs
jumps on a number line towork out = show that multiplication of two numbers can be done in any order

HOM) MANY
BIRDS ARE THERE
ALTOGETHERT

- - o r
:}::Tﬁ'm facts. Empw"”mherlmﬁ are 5 Fuur grnups of 5 (commutative) and division of one number by another cannot
,,/— VV“\, - salve problems involving multiplication and division, using materials,
ﬁ--——}—'-: M Yj‘_+ T ey arrays, repeated addition, mental methods, and multiplication and
Missing numberproblems 0123 45 678 91011 1213141516 17181920 2 division facts, including problems in contexts.
Understanding of commutativity \ ! )
is strengthened through the Commutativity on a numberline ... Recording
introduction of missing number 5 5 " Children express Doubles Mental Recall

problems e g. multiplication asa Children investigate doublesin practical of times tables facts

7x0=14 14=2x0 number sentence activitiesand begin to apply their Children should begin to recall
using the %' and knowledge of doubles , when adding near multiplication facts for 2, 5 and

OxA =14 14=7x0 =" symbols. doubles [see diagram) andwhen adding !

Otimes tahlesthrough practice
incounting andunderstanding of
the operation.

three or more 1-digit numbers
e.g. identifyingdouble 8in...

8+7+38=double2+7=16+7=23
B+6:
Doubles +2 Doubles -2 Sandwich doubles

Ox2 =14 1a=0Oxh

Arrays
Children beginto connect the

¢
idea of counting in groupsto
counting the numbers in rows !

or columns inan array This
develops their understanding

bl ol ol 2
£ . B N‘
Srerere’
'ﬂ‘ﬂ‘ﬂ‘ﬂ#
0000
EEEEN
1]
O0000
CIC
IJII..
00000

C0000

of the commutative property
[é é [that multiplication can be é u e
doneinany order). — — o | L | L] .]
\_ | 4X5:=5+545+5=20 5x4=4+4+4+4+4=20 ) oo 882 846=7+7
- ~ Bar Modelling
- Children use barsofequalamountsto represent multiplication as repeated addition.
Mathematlcal Vﬂcabulal } A Sun Racer can travel 3 cm in one second. How far can it travelin 5 seconds?
Pupils should read, spell and pronounce mathematical vocabulary correctly. =
I 1
Groups of, sets of, times, array, altogether, multiply, count, multiplied by, repeated ! L] '
addition, column, row, commutative, sets of, equal groups, times, as big as, once, @ @ | @ ‘ @ @

twice, three times




YEAR TWO - Multiplication

Concrete
gep:ated grouping/repeated addition
44+4+4

There are 3 equal groups, with 4 in each group.

e

Pictorial

Children to represent the practical resources ina
picture and use a bar model.

8 &

Abstract

Ix4=12

4+4+4=12

Number lines to show repeated groups-
3Ix4

i
>
:

Cuisenaire rods can be used too.

Use arrays to illustrate commutativity counters and other
objects can also be used.
2x5=5x2

Slotsof 2

2 lolsof 5

Represent this pictorially alongside a number line eg:

Children to represent the arrays pictorially.

Abstract number line showing three jumps
of four.

3Ix4=12

Children to be able to use an array to write a
range of calculations eg.

10=2x5
5!2:10
2+2+2+2+2=10
10=5+5




4 Group and share using mathematical symbols )

Children are introduced to the multiplication tables and use a variety of language to describe multiplication and
division. They practise to become fluent inthe 2, 5 and 10 multiplication tables and connectthem to each other.
They connectthe 10 multiplication table to placevalue, and the 5 multiplication table to the divisions on the
clock face. They begin to use other multiplication tables and recall multiplication facts, including using related
division factsto perform written and mental calculations. They work with a range of materials and contexts.

Grouping
Start with the total and make equal groupsof the
amount shown in the calculation. The number of
groups isthe answer to the calculation.

Using a bead string... 18+6

Sharing

Startwith the total and share into a
given number of sets. The number
ineach group isthe answerto the
calculation.

15+3=5

Touchingthe fingers inturn

is @ means of keepingtrack

3 of how far children have
counted inthe sequence.

=

How many groups
of 6 aretherein 187

On a number line...

3 3 3 3

1.‘0 X } | can use the array

[T

Group from zeroin J

0 1 3 4 5 & 7T § ¢ 12 jumps of the divisor. =
to solve missing
Inverse relationships - 10 Arrays LT s S
Children use commutativityand - - These illustrate the inverse relationship
inverse relationsto develop 8 - §2.5-10 between multiplication and divisonand
multiplicative reasoning e.g. Sxd=l0 help children to visualise a division
2x5=10zrd 10+5=2. 2 : - . problem. Children should understandthat
', 5 ./ the objects canbe grouped . _

Bar models horizontallyor vertically. 15+3=0o
This model shows howthe partand whole are related 15+0=3
through multiplication and division. Children will use 1 . . . . . 15+ A=5
objects to share the whole amount between the parts - =
inthe model. 2..... o=5=3

Dividing 9 sweets equally between 3 children 3 . . . . . 5=0+3

Written division

Children will beginto use the multiplication (=),
division (+) and equals (=) signs to write
mathematical statements

9=+3=3

J

Division Y2

Key sKills:

= Count in steps of 2, 3, and 5 from 0, and in 10s from any numhber
(forward and backward)

= Understand the place value in a 2-digit number (tens and ones)

= recall and use multiplication and division facts for the 2,5 and 10
multiplication tables, including recognising odd and even numbers

= calculate mathematical statements for multiplication and division within
the multiplication tahles 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 problems involving multiplication and division, using materials,
arrays, repeated addition, mental methods, and multiplication and
division facts, including problems in contexts.

£ 60 boots now 1/2 price

How much for 1 pair of boots?
‘e0+2=30,30

] 30is a half of 60’
]

.

Relating fractions to division
Children are given opportunities to
find half, quarter and a third of
shapes, objects, numbersand
quantities, relating thisto division .

Finding o quarter by halving ordividing by 2 twice. '

Bar Model
The bar diagram isused to model fraction relationships and support
children infinding the carrect method when solvingword problems..

whaole
i
This picture shows
thatthe ‘part’is
1/3 afthe ‘whale’.
part

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary
correct]y.

Share, share between, share equally, group, groups of, lots of|
array, divide, divided by, divided into, division, left, left over




YEAR TWO - Division

Concrete Pictorial Abstract
Sherlng using a range of objects. Represent the sharing picterially. 6+2=3
3 3
- - Children should also be encouraged to use
their 2 times tables facts.
Repeated subtraction using Cuisenaire rods above a ruler. Children to represent repeated subtraction Abstract number line to represent the equal
pictorially. groups that have been subtracted.

> grous of 2




YEAR TWO - Division

2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
13-4

Use of lollipop sticks to form wholes- squares are made
because we are dividing by 4.

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks pictorially.

HRERER

There are 3 whole squares, with 1 left over.

13 = 4 - 3 remnainder 1

Children should be encouraged to use their
times table facts; they could also represent
repeated addition on a number line.

'3 groups of 4, with 1 left over

Sharing using place value counters.
42-3=14
oo o0
0s | 1s 0s | 1s
%L )
B 10s | 1s
o00o |=14
o000
o000

Children to represent the place value counters
pictorially.

B e
e PR
B [0 00O
OO0 OO
RO OO0

Children to be able to make sense of the
place value counters and write calculations to
show the process.

42-3

42 =30 +12
30-3=10
12-3=4
10+4=14




-

MNear Doubles
Childrenwill use near
doubles to calculate e g
28+ 25 =

25 +3+ 25=
S50+3=53

167 +153 =

150 +17 + 150 +3 =
300 +17 +3 =

300 + 20 = 320

Partitioning

Building onwork inyear 2,
children will partition
numbers in a variety of
ways, related to place value,
using varied and increasingly
complex problems.
Counting on, partitioning the
second number only:

346+ 132

246+30+ 2

AT6+2

478

L=

Add with numbers up to 3-digits

Children will cortinue to practise a wide range of mental addition strategies and use empty number lines,
including bridging through 100, with increasingly large numbers. They use compensation, where appropriste, and
begin to use more formal written methods.

\

Number bonds

Children will developtheir use of number 55+45=100 (1
bonds to include the ‘story’ of 100 (TU + TU): mmm
*5 A0
N e e

Near multiples of 10/100
The empty number line continuesto be used where appropriate, to support
mental addition of numbersthat are close to a multiple of 10/100(endingin 1, 2,

Bor9jeg. +300

844 + 298 .2

Becomes... m

844 +300- 2 = 1142 aad 1142 1144
Bridging through 60 (time) 4 a0 5
Children bridge 60 to calculate 3

new time e.g. Counting on 39 W
minutes from 10:36, bridging 10 1036 10:40 1100 145

then 60, to calculate the new time.

Bar modelling

Children use bar modelling to help them solve one-
stepword problems and begin to use it for twn—step'q
problems e.g. Allen saved £55. Sally saved £30mare _
than Allen. How much did they save oltogether? sally L |
Formal Written Method

Inorder to carry out this method, children need
to be ableto recognisethevalue of the

hundreds, tens and ones, without recording the
partitioning. Digitsin the right hand column are
=1 added first. Children are reminded when using

this method to say, for example ‘threetens add

\, ane 100.
o,

_Addition Y3

Can I make six tens’, not three add six.
at_ra_d'e?__ _7 400+ 90 s+ 14 = 504 | 335 335

"Ehildren use Placevah;-.\ 335+169-= ! i-: é 3 2
counters and charts to 11

maodel addition, 90 ———
‘exchanging’ ten 1sfor i g g : 2 g I g 400 | ‘Carry” digits |
one 10 and ten 10s for 504 d th

Ja00+90+14=504 T )

~
Key sKills:
= Count from 0 in multiples of 4, 8, 50 and 100 and steps of 1/10.
(children will now be using multiples of 2, 3, 4, 5, 8, 50 and 100)
= Find 10 or 100 more than a given number.
= Recognise the place value of each digit in a 3-digit number (hundreds,
tens and ones)
= Compare and order numbers upto 1000
= Read and write numbers upto 1000 in numerals and in words.
= Add numbers mentally, including:
- a3-digit number and ones (e.g. 127 +6) HTU+ U
- a3-digit number and tens (e.g. 223 +40) HTU+ T
- a 3-digit number and hundreds (e.g. 223 + 200) HTU +H
= Add numbers with up to 3-digits using formal written methods of
column addition.
= Estimate the answer to a calculation and use inverse operations to
check answers.
= Solve number and practical problems, including missing number
problems, using number facts, place value, and more complex addition.
\. v
1 4 7
0 10 10 10 % % 10 10 1
| | | | | | | | | | |
Fractions ] [
*Children shouldcount up and down |+ = |
in tenths;
*Recognise and use fractions as 2 L ]
numbers: unit fractions and non-unit . J i 2 9
fractionswith small denominatars; Af:ld fractlons with the same denominator
*Compare and order unit fractions, within onewhole e.g5/7 +1/7=6/7
and fractionswith the same _ + - = ]
denominators. 7
i T

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary
correctly.

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




YEAR THREE - Addition

Concrete Pictorial _ Abstract

Use of place value counters to add HTO + TO, HTO + Chidren to represent the counters in a place value chart,

HTO etc. When there are 10 ones in the 1s column- we circling when they make an exchange. 243
exchange for 1ten, when there are 10 tens in the 10s
column- we exchange for 1 hundred.

100s| 10s | 1s
Y OO00 ::o 6 1 1

oo _ | 99

U




4 Subtract with numbers up to 3-digits ) S u b t N a C t i O N Y3

Childrenwill continue to practise a wide range of mental subtraction strategies and use empty numberlines,
including bridging through 100, with increasinghy large numbers. They use compensation, where appropriate, and

begin to use mare formal written methods. KEY Skl“S .
NMumber bonds Counting back or = Count from 0 in multiples of 4, 8, 50 and 100 and steps of 1/10
Childrenwill developtheir use of counting on? « [children will now be using multiples of 2, 3, 4, 5, 8, 50 and 100)
number bonds to include the "story’ of 100: 100-55=45 Children are encouraged to *  Find 10 or 100 more than a given number.

" 40 mak&df{iﬂmsahmtth‘: » Recognise the place value of each digit in a 3-digit number (hundrads,

most appropriate menta % d

I /"_\ 1 1 1 1 I _T_‘_\_\_\I_'_‘_‘v-_l £ns an 0”@5]
' ' &6 ' ! ' ! ' ! ' 100 methed to use, based on = Compare and order numbers up to 1000

the numbers involwede.g.
= Read and write numbers upto 1000 in numerals and in words.

55
Subtracting near multiples of 10/100
& p / = Subtract numbers mentally, including:

Children continue to use the empty number line.where appropriate, tosupport | Countingup for:

mental subtraction of numbersthat are close multiplesof 10/100(endingin 1, 402-387 *  a3-digit number and ones (e.g. 127 - 8) HTU - U
2,Bordjeg -300 = a3-digit number and tens (e.g. 223 -40) HTU -T
518 - 299 @ Counting back [taking away »  a3-digit number and hundreds (e.g. 723 - 200) HTU -H
Becomes... m using partitioning) for: = Subtract numbers with up to 3-digits using formal written methods of
518 -300@= 219 218 219 518 401-22 column addition. (e.g. 723 - 217) HTU - HTU
Bridging multiples of 10/100 +& +40 /.t_gg\/t_z\ o . E:E::{a::sﬂsr?nswer to a calculation and use inverse operations to
When working mental by with larger /—\\/_\\ ., e T e ’ . ) . .
numbers, itcan helptocountin =~ 56 60 130 B2 = = . = = Solve number and practical problems, including missing number
steps, bridging multiples of 10/100. 132 - 55 76 - - ' problems, using number facts, place value, and more complex addition.
Bar modelling \_ )

Bridging 60 (time intervals) Children use bar modelling to help them 0o < £ 5 & I 1
Children bridge 60to calculate solve one-step word problems and begin Eracti 1 | 1 L | 1 | 1 1 1 |
time intervalse.g. {:1:rur'|t|r'|gDr'lr,r—---\t'/,_,«--'——'-»;\““/,f"‘"'«\ll to use it for two-step problems e.g. C:a_:'_dlons illearm to: Compare and order unit
from 36 to 40, then to 60, to On Saturday, Jack sold 44 £ of lemonade. . ! ri:n wi dadm - intenths: fractions and fractionswith 5 ?
give atotal of 24 minutes. %% 1090 e 195 | He sold 27 Eless of orange Ju Juice. countup and down tn tentis; the same denominators. - < =
Place value counters How wany litres of orange juice did Jack cell? * Recognise and use fractions as /__f__ . 8 8

I - 44 numbers on a number line How can | ond
Placevalue countersare T 70 | == | 34 % - deduce relationships between ;:mm.m; 1 1 1 1
used to model subtraction [ g | -\ 7 fractions, such assize and - = e
in columns, working right to _‘ . 2 7 equiuale;m' 4 2 4 16
left, initialywithout W ? I o/ ’ J Subtract fractions with the same denominator

withinonewholeeg 5/7-1/7=4/7

-_&
7

decomposition, by ‘taking
away . The written method
is then be recorded
alongside the model.

Childrenwill go beyond the
[0, 1] interval, including
relating thisto measure.

Formal Written Method
Introducing the formal method alongside expanded
addition, ensures children seeitasa

i more streamlined version, as opposed

‘Exchanging’ -
ane 10 for ten

eepew, ..., .
‘o000 )
e e

to & completely new approach. 1= and one 100 Mathematical Vucabulary

for ten 10s

773 -174-= Pupils should read, spell and pronounce mathematical vocabulary correctly.
. 6 16 Take, takke away, minus, subtract, subtraction, difference between, less
600 160 Exchange! than, more, total, equal to, equals, more, counton, decrease, least, how
ge AA13
m + M+13 174 many left?, how muchlessis...?, column subtraction, inverse, hundreds,
+ 70+ 4 m tens, ones, most, least, number line, partition, tens boundary, hundreds
+ 90+9 =548928 j boundary, vertical, column, exchange, expanded, compact.

N I

0
(1]




YEAR THREE - Subtraction

Cocrt

icorial

Abstract

Columin method using base 10.

48-7
10s
N
4

10s | 1s

N B

—

Children to represent the base 10 pictorially.

Calurnn method or children could
count back 7.

4 8
7
b |

Column method using base 10 and having to exchange.
41-26

0s | s

. [N

Represent the base 10 pictorially, remembering to show
the exchange.

1 ' 7’,.'_ : 1 h

Formal column method. Children
must understand that when they have
exchanged the 10 they still have 41
because 41=30+11.

_K
2 6
)

Column method using place value counters.
234 - 88

100s | 10s

e |

Represent the place value counters pictorially;
remembering to show what has been exchanged.

Formal colum method. Children must
understand what has happened when
they have crossed out digits.

234

- 88
_ 6




4 Multiply 2 digits by a single-digitnumber

Children continue to practise their mental recall of multiplication tables when they are calculating mathematical
statements in order to improve fluency. They develop efficient mental methods aswell as reliable written
methods for multiplication, starting with calculations of two-digit numbers by one-digit numbers and progressing
to the formal written methods of short multiplication. They solve simple multiplication problems in real life
contexts, including measuring, scaling and correspondence problems, deciding which operationsto use and why.

N

Commutativity and associativity
Children developmental strategies using
these concepts, for example

4x12x5=
4x5x12=
20x12 =240

Using facts Measuring and scaling
Children work on achieving instant recall of 3, 4 and 8 They solve problems involving measuring and
multiplication tables and use these to derive associated scaling for example, four times ashigh,” eight times
factse.m. as longetc. g
20x 3 60 e
4x3=17 200 x 3 = 600 e
20 ewm
\ 2 X 3 6 _— Strawberries cost 80p for 200g
200g. How much would :
2x =3 — | T 40x3=120 | you get for 40p? ;
nEx3)=5 6:3=2 Correspondence 3 hats and 4 coats, how many
problems different outfits? 3 x 4=12

Children solve problems in
which m objects are
connected to n objects :
12 sweets shared equally
between 4 children;

4 cakes shared equally
between 8 children.

C 3

FY YY)

Grid Method

Children are first introduced to the
erid method for multiplying a 2-digit
number by a single digit using the X

e.g.18x3

counters and charts to

Children use place value
madel multiplication.

10 8

Multiplication Y3

Key sKills:

Count from 0 in multiples of 4, 8, 50 and 100 and steps of 1/10
(children will now be using multiples of 2, 3, 4, 5, 8, 50 and 100)

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

= 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 TU x U, using mental and
progressing to formal written methods.

= Solve problems, including missing number problems, invalving
multiplication and division, including positive integer scaling problems
and correspondence problemsin which n objects are connected to m
objects.

Y

Doubling
Through doubling, children connect the 2, 4 and 8 multiplication tables, for example,

3x2isdouble 3 H 2 H ﬂ K @

3x4double 3then
double again i i I

3 x 8double, double
Children use bar modelling to visualise
3 M 4=9L

visualimage of an array. This
develops into an area model.
Partitioning 3
When multiplying atwo-digit number
or greater, itis partitioned into tens
and ones.

Can | make |

X

010 101010 i 10 e i
010 1010 10 10 10 10 10 10
010 1010 10 10 10 10 10 10

Grid method without counters...

( ITTT LY
P000000O
...!ﬁ...

30

10

atrade?
EX¢hange

Counters can be exchanged

30

when addingthe products, by
exchanging one 10 farten 1s.

30+24=54

and double again
word and missing number problems. )
) B POUBLES
L d 1
I 1 -

12x5=60
12 | 12 | 12 | 12 | 12

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary
correctly.

. BIDMAS




YEAR THREE - Multiplication

Concrete
gep:ated grouping/repeated addition
44+4+4

There are 3 equal groups, with 4 in each group.

e

Pictorial

Children to represent the practical resources ina
picture and use a bar model.

8 &

Abstract

3Ix4=12
4+4+4=12

Number lines to show repeated groups-
3Ix4

Cuisenaire rods can be used too.

Use arrays to illustrate commutativity counters and other
objects can also be used.
2 x 5 = 5 x 2

W
2lotsof 5

Slotsof 2

Represent this pictorially alongside a number line eg:

Children to represent the arrays pictorially.

Abstract number line showing three jumps
of four.

3X4=12

Children to be able to use an array to write a
range of calculations e.g.

10=2x5
5x2=10
2+2+2+2+2=10
10=5+5




YEAR THREE - Multiplication

Partition to multiply using Numicon, base 10 or Cuisenaire | Children to represent the concrete manipulatives Chitdren to be encouraged to show the steps
rods. pictorially. they have taken
4x15 : bl
oy - 05
! fix 4:20
D a0+ 20 60
@m Ammber hne can also be

Children to record what it is they are doing
to show understanding.
3x23 3x20=60
/\ 3x3= 9
20 3 60+9=69

23

Formal column method with place value counters
{base 10 can also be used) 3x 23

o 2}
o




Introducing remaind

Division on a numberline

Division as an array 26 +6
Children continue to solve

from zero. At this stage they
areintroduced to the
conceptof remainders
through practical activities. [I]

Scaling problems
Forexample, halfas
high, a quarter of the
length.

Place value counters

4 Divide 2 digitnumbers by a single digit )

Children continue to practise their mental recall of multiplication tables when they are calculating
mathematical statements inorder to improve fluency. Children develop efficient mental methods aswellas
reliable written methods for division, starting with calculations of two-digit numbers by one-digit numbers
and progressing to the formal written methods of short division. They solve division problems in real life
contexts, including measuring, scaling and correspondence problems.

Children continue to solve division problems

by grouping ona number line from zero. At KWY_Y\
this stage they are introduced to the concept

of remainders through practical activities.

=4r?2 Grouping e

Understanding of 30+7=4r¢2
division problems by m division is
grouping on a number line [z I I I I e

| canscale
recipes for
fewer people.

How many
3s in 147

ers

lJ £ ‘l- I1] l] |.-' ]1 ]li '-

developed through
grouping objects.

o ﬂ-g
!o',o,'o,'c,'a"_ 17 +3=5r2

Pupilsconnecttenths to division by 10.

By working with place value counters,
children gain experience of
exchanging numbers(repartitioning).

Using known facts
Children use multiplication
and divisionfacts, e.g.

One of the 10 counters has
been exchanged forten 1's.

This illustrates the connection
between multiplication and division.

- - g o - .
- - o
- -
o -

Formal Written Method

20+ 3 =30, asking, ‘How many 3sin9?

— [ N ]
2o | o fumb 30 x2= 60,60 +3 =20
i

Once children are secure with divisionas

grouping, demonstrated by using number lines When introduced to the formal
and arrays, they progressto using a more 3 2 written method, each digit in the
formal written method of short divisionto question must be a multiple of
divide a 2-digit number by a single digit. They 3 6 the divisor, sotherewillnotbea
use known number facts @ +3=3to derive ‘carried’ digit.

l using
Ix2=6,6+3=2

24 and2_=6:—3

to derive related factse.g.

and20 =60 +3

Division Y3

Key skills:

Count from 0 in multiples of 4, 8, 50 and 100 and steps of 1/10
= [children will now be using multiples of 2, 3, 4, 5, 8, 50 and 100)

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

= 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 TUx U, using mental and
progressing to formal written methods.

= Solve problems, including missing number problems, involving
multiplication and division, including positive integer scaling problems
and correspondence problems in which n ohjects are connected to m
ohjects.

Yo )

Linking to fractions
Children continue to recognise fractions in the context of parts of a whole, numbers,
measurements, a shape, and unit fractions as a division of a quantity.

Toshow that3<4= 3 So, each of the friends gets 1/4 of each of the 3 pizzas
4

© @

3slices =

3 pizzas are divided
amang 4 friends.

Bar modelling

The bar model illustratesthe link
between division and fractionsand is
used to support children in visualising
one-step word problems.

F[IY]

If Teresa shared 20 apples
bhetween 5 people, how
many apples would each
person get?

? | _ _ '|20+5= ?

/

Mathematical Vocabulary

Pupils should read, spell and pronosunce mathematical vocabulary correctly.

S5hare, share between, share equally, group, groups of, lots of array, divide,
divided by, divided into, division, left, left over, grid method, multiple,
product, inverse, short division, ‘carry’, remainder




YEAR THREE - Division

Concrete Pictorial Abstract
2d + 1d with remainders using lollipop sticks. Cuisenaire Children to represent the lollipop sticks pictorially. | 13 <4 - 3 remainder 1
rods, above a ruler can also be used.
15+ 4 Children should be encouraged to use their
—_— — — times table facts; they could also represent
Usea of lollipop sticks to form wholes- squares are made , | | ) l I repeated addition on a number line.
because we are dividing by 4.
i E— '3 groups of 4, with 1 left over’
‘ ‘ ‘ o bl kg = Ly
— " | | ¥ 5 |
There are 3 whole squares, with 1 left over. B 4
There are 3 whole squares, with 1 left over.
Sharing using place value counters. Children to represent the place value counters Children to be able to make sense of the
42 -3=14 pictorially. place value counters and write calculations to
show the process.
0s | 1s 10s | 1s =10 s 42230412
0+-3=10
. 12+:3=4
) O O 10+4=14
oo
00000 ) -
T B OO0 OO
QD09 |=14
010)01€,
0000 _ :




YEAR THREE - Division

Short division using place value counters to group.
6155

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

Children to the calculation using the short
division scaffold.

51615




Children will continue to practise a wide range of mental addition strategies and more formal written column

4 Add numbers with up to 4-digits ) Ad d j_ t j_ on Y4

methods with numbers up to 4-digits, including compensation where appropriate. They will extend the use of the -
number line to connect fractions, numbersand measures. 1236 + 4998 = 6234 KEY Skl“S:
. - =
Near multiples = Count in multiples of 6, 7, 9, 25 and 1000 and steps of 1/100

The empty number line continuesto be used where appropriate, to 9000 (children will be using multiples of 2, 3,4, 5, 6,7, 8,9, 25, 50 and 100)

supportmental addition of numbers that are close to a multiple of /’—_——i - Find 1000 more than a given number

100/1000e.g. 1236 + 4398 = 1263 + 5000 - 2 1236 B34 8236 = Count backthrough zeroto include negative numbers
1 Number bonds Partitioning and recombining Using near doubles = Recognise the place value of each digit in a 4-digit number (thousands,
Children developtheir  Children willapply partitioningina Children use near doubles hundreds, tens and ones)
0.8+ 0.2 | secfnumberbondsto variety of ways, relatedtoplacevalue, eg. using = Compare and order numbers beyond 1000
0.6 + 0.4 |includethestoryofl,  usingvariedand increasingly complex 800 + 800 = 1600 = Add numbers with up to 4-digits using formal written methods of
0,5+ 0,5 |usingdecimalstoldp.  problems, to calculate mentally. They  To workout... column addition, where appropriate. (ThHTU + ThHTU)
0.9 + 0.1 tThEv usdenu"-'lhelr;_'} nds ;"'":_D"t'"f;:'hpra':t'“ dadd'"g_ . 820 + 814 - Estimate and use inverse operations to check answers,
O reoreer cajcuiations. hfi:ﬂi:: whjjame ENOMINGIOT = 800 + 800 + 20 + 14 = Solve addition, two-step problems in contexts, deciding which
i ' =1600 + 20 + 14 = 1634 operations and methods to use and why.
£1.60 + 89}3 Counting on T: o ’
in) + Children partition the smallest | "T2CHONS
{El'ﬁﬂ + ifl.[jp} * 4[][] numhera?‘udcu:runtu:rn: = Childrenshould count up and down inhundredths Children leam to
£2 + *':]-Dp =£2.40 6.5+ 3.7 (fractions and decimals), recognising that hundredths arise recognise andwrite
) 1 =.6 g +'3+0 5402 from dividing one by 100 and tenths by ten. decimal equivalents
3 ' ) ' * Solve problems involving increasingly harderfractionsto of any number of
They use number facts =9.5+05+0.2 calculate quantities, including non-unit fractions where the
= tenths or hundredths
to solve missing Compact Written Method =10+0.2=10.2 answer is a whole number.
number/ digitproblems: | Children progressto usingthe compact method for addition of ] 0.1
456 + o =710 numbers with up to 4-digits. In the context of money and 35117 | I
17 + 6o = 200 measures calculationsare extended to numbers with up to + 29 6 000 001 00 003 0.08 0.05 006 0.07 0.08 0.00 010 0.1 0.12 043 044 015 016 0.17 0.98 0.19
60 +90 + - = 240 2 decimal places, and adding several 3 CI 1 3 0.2 0.3
numbers with different amounts of digits. 33.5 LT | | I I I I I l I I I I R I I
+16.9 , . N 020 0H 022 023 024 025 026 027 028 029 030 0M 032 033 034 035 036 037 038 039
E 2 3 ) 5;;,' =t = Carried’ digitsare A : .
50. 4 written balow * Add fractionswith the same denominator. o
+£7- 55 11— ~ =7 -1 it
€3] 14 (Earmodeing || I + B - -1
—! —L— Children use bar modelsto help them visualise and
( Children learn that ) solve two-step word problems e g. i . h
decimal points Mason had 34 superhera trading cards. He lost S cardsat the Mathematlcal Vﬂcabular};
N park. He bought & cards at the store. How many cards did . .
- w . | mustlineup. Mason have then? Pupils should read, spell and pronounce mathematical vocabulary
. A B [Sal 1
! E ! correctly.
. = ’ Placf"a'““'_:’“”ters Step 1 - ‘E‘ | add, addition, more, plus, altogether, total, equal to, equals, more,
a”gtham:-"”hfmr —— il i and, make, sum, double, count on, increase, column, tens, ones,
—— - . understanding of place ' = | most, least, number line, partition, recombine tens boundary,
value and exchange. i = ' k -
step | s | args hundreds boundary, vertical, exchange, expanded, compact
\ WO+ B0+ 15 = o8 I L I ﬁ —e— y perimeter.
\ J




YEAR FOUR - Addition

icarial _ Abstract

C::rcrt -

Use of place value counters to add HTO + TO, HTO + Chidren to represent the counters in a place value chart,
HTO etc. When there are 10 ones in the 1s column- we circling when they make an exchange. 24 3

exchange for 1ten, when there are 10 tens in the 10s
column- we exchange for 1 hundred.

100s| 10s | 1s

Y 0000, | 000
oo _| .
-

Q\-’._’»:‘_ ) |
e[ 9° |88




4 Subtract numbers with up to 4-digits ) S u b t N a C t i 0 N Y4

Childrenwill continue to practise a wide range of mental subtraction strategies and more formal written column

methods with numbers up to 4-digits, using decomposition where appropriate. They will extend the use of the -
number line to connect fractions, numbers and measures. KEY Sl{l“S .

Partitioning and recombining Counting back IfI poured out 268ml, = Count in multiples of 6,7, 9, 25 and 1000 and steps of 1/100
Childrenwillapply partitioningina  Children partition the how much water (children will be using multiples of 2, 3, 4, 5, 6,7, 8,9, 25, 50 and 100)
variety of ways, related to place smallest numhber and would be left? = Find 1000 less than a given number.
value, usingvaried and increasingly  countback: , . = Count backthrough zero to include negative numbers
complex problems, to calculate 6.5cm -3.7cm Counting on ‘?nd Bridging = Recognise the place value of each digit in a 4-digit number (thousands,
mentally, including bridging through _55_3 -0.5-0.2 through multiples of 10 hundreds, tens and ones)
60to calculate time intervals. =3.5-0.5-0.2 e-g- 850ml — 268 ml - Compare and order numbers beyond 1000

Near multiples =3-0.2 =2.8cm =268 +32+500+50 = Subtract numbers with up to 4-digits using formal written methods of
The empty number line continuesto be used where appropriate, to 600 column subtraction, where appropriate. (ThHTU - ThHTU)

support mental subtraction of numbers that are close to a multiple m = Estimate and use inverse operations to check answers.

of 100/1000eg. 791 -590 =791 — 600 + 1=192 = Solve subtraction, two-step problems in contexts, deciding which
Counting on 91 ez a1 operations and methods to use and why.

Childrenwill count on to me‘hm"'m “"““‘ I'I'Iﬂlﬂﬂ? \, J

= £2.64 Fractions

find the difference

,}ﬂf-ﬁ:.h@ ﬂﬁm . Child_rensh:ruldcc:untupanddcr!.nr_ninhundredtlls _ children leamn to
gt iy - £5.00 (fractions and decimals), recognising that hundredths arise recognise andwrite
. = In the context of money and measures from dividing one by 100 and tenths by ten. e
They use number facts to solve missing number/digit problems: | ¢ jations are extended to numbers with » Solve problems involving increasingly harderfractionsto o
o-710 =456 108 - 6o =42 340 - o=99 up to 2 decimal places with same number calculate guantities, including non-unit fractionswherethe | tanths or hundredths
of decimal places.. answer is a whole number.
Compact Written Method C— .34 - 3.18 0 01
Children progressto usingthe 27\5—“— Y : T N N T N NN TN TN N M NN NN SN TN SN S AN N B
compact method for subtraction of — G " %4 000 001 002 003 004 0.05 006 007 008 009 010 0.1 012 013 014 015 016 017 018 019
numbers with up to 4-digits. ] 5 2 the - 318 E':E:f:ﬁ § "
I | Ol 2_ deimal points... o * Subtractfractionswiththesame ) " o
1310 * denominator 5/7-2/1. o —
The concept of T mm:ﬁ mnw 3 T
AN Nl EELE
the use of place Children use bar modelsto helpthem visualise and
'.ralueccrunp:‘.ers solve two-step word problems e.g. " h
) Mazson had 34 superhero trading cards. He lost 9 cards at the 1 rj r
park. He bought & cards gt the store. How many cards did Mathematlcal VncabUIa
Mason have then? Pupils should read, spell and pronounce mathematicalvocabulary correctly.
Take, take away, minus, subtract, subtraction, difference between,
S less than, more, total, equal to, equals, more, count on, decrease,
least, how many left?, how much less is..?, column subtraction,
inverse, hundreds, tens, ones, most, least, number line, partition,
2 7 rae tens boundary, hundreds boundary, vertical, column, exchange,
\ \_ expanded, compact.
\, J




YEAR FOUR - Subtraction

Concrete Pictorial Abstract
Column method using place value counters. Represent the place value counters pictorially, Formal colum method. Children must
234 - 88 remembering to show what has been exchanged. understand what has happened when
W00s| 10s | s 00s| 10s | 15 they have crossed out digits.
000 (0000 o B )
e | 000 ) _ 88

6



Counting and times tables
Children continue to counton
regularky, now including
multiplesof6,7,9, 25 and 100
and steps of 1/000. They work
on achieving instant recall of all
multiplicationtablesto 12 x12.

Approximate/estimate
Children are encouraged to
approximate/estimate before
undertaking a calculation.

eg.

346 x 9 is approximately ...

4 Multiply two- and three-digitnumbers by a single\
digit, using all multiplication tablesup to 12x12

Children continue to practise recalling and using multiplication tables and related divisionfacts to aid fluency.
They practise mental methods and extend this to three-digit numbers to derive facts, (forexample 600 3= 200
can bederived from 2 x 3 =6). They practise to become fluent in the formal written method of short
multiplication and combine their knowledge of number facts and rules of arithmetic to sohve mental and written
calculationsforexample, 2x6x 5= 10x 6= 60.They write statements about the equality of expressions (for
example, usethe distributive law39=7=30=7 + 9= 7 and associgtive law (2 =3) x4 =2 = (3 = 4)).

S84 7 108 Area
gl]__l,-z'l-l ‘I'-J qileh
"'“lli“*? "'fa _"“lli"fq
lli_,f" __,-* "‘M. b
=6 f?llj\ 5 a7l 45
B3 | 54"
M| 25 1 ée 726 .12
Dk, 121 4 b
uiﬁ‘hﬂi ,,-f{2 E\D.ﬁg&g _r..2 -
/; SQT/I. )(
«..fvla\w a8 77]6"30
175|150 36

The connection ismade
between multiplication as
anarray and asthe area

T

Width

|

of a rectangle.

+— Length —»

O scaling problems

Children developtheir understanding of

MultiplicationYél;

-

Key sKills:

Count in multiples of 6,7, 9, 25 and 1000 and steps of 1/100

(children will be using multiples of 2, 3,4, 5, 6,7, 8,9, 25, 50 and 100)
Recall multiplication and division facts for multiplication tables up to 12
®12

Use place value, known and derived facts to multiply and divide
mentally, including:

-multiplying by 0and 1;

- dividing by 1;

-multiplying together three numbers

Recognise and use factor pairs and commutativity in mental
calculations

to multiply two digit and three digit numbers by one digit number
using the formal written layout

to be able to 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 ohjects are connected to m objects (see example in ¥3)

J/

350x10=3500

\

'/t;rid method

Children deepen their understanding
of multiplication using the grid
method. When multiplying a two-digit
number or greater, children must
understand howto splitthe number
intaH, Tand U.

x]100] 20] 3
s]s00{100]15

5
1

multiplication asscaling by scalingup e.g. How tall
would a 25cm sunflower be if it was 6 times taller?

Short multiplication method

Once children are confident with exchange for addition, they '
progress to using the formal written method for multiplication.
Children are encouraged to identify the connections between the
formal and grid methods, considering what isthe same/ different.

step 1 step 2

123

Connectionsare highlighted
between the grid method

step 3

123
X 5
615
11

Bar modelling
Children use bar modelsto help them visualise and
solve multiplication and division problems.

The Sidewinder bike costs £122_ The Rocket bike costs 6
times as much. How much does the rocket hike cost?

Algebra

Children investigate
missing number problems,
e.g. Putthe numbers 7.2, 8,
0.9 inthe boxes to make

. ? the number sentences
I correct.
122 O=0X0
O=0+0
Y,
\

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary

correctly.

FPupilsshould read, spell and pronounce mathematical vocabulary correctly

HEROOD
nunmo o

(=)

and the formal layout when
introducing this method.

‘Carried” digitsare

written below.

2/

BIDMAS




YEAR FOUR - Multiplication

Concrete

Partition to multiply using Numicon, base 10 or Cuisenaire
rods.
4x15

:

Al)
Al)
A A)

20 0 1)
) 4

)
gl

Pictorial

Children to represent the concrete manipulatives
pictorially.

Abstract

Chitdren to be encouraged to show the steps

they have taken
4x18
Vi
05

Wx 4=

Nx 4:20
40« 20 = 60

A‘number line can also be uied

4—,"--0

Formal column method with place value counters

{base 10 can also be used) 3x 23
0 000
QO 000
0 000
B 9

=" o

Children to record what it is they are doing
to show understanding.

3x23 3x20=60

N 3x3=9

20 3

23

60+9=69

Formal column method with place value counters.
6x23

Children to represent the counters/base 10, pictorially

eg. the image below.

Formal written method

6x23=

23
x 6
138

11




(" Divide up to 3-digit numbers by a single digit )

Children continue to practise recalling and using multiplicationtables and related division factsto aid fluency.
They practise mental methodsand extend thisto three-digit numbersto derive facts, (for example 6800 +3= 200
can be derived from 2 x 3 = 6). They practise to become fluent in the formal written method of short division
with exact answers. They combine their knowledge of number factsand rules of arithmeticto solve mental and
written calculationsforexample, 2x6x5=10x6 = 60. 1 \ f“ Using known facts

Factor pairs , Children divide multiplesof 100 by
Children learnto recognise - w1 1-digit numbers using divisionfacts:
and use factor pairs in L 24

o 600+ 3 =200

Mental Strategies
Children calculate mentally

using the ‘build up’ method _ a N g
(where they ‘build up’ mental calculations. . can be darived fram
multiplesthind the total Inverse re|at'|0n5h'|p5 8 2 Ks = En

amount being divided. Children continue to investigate fact families and missing signs and missing

number/ digit problems with increasingly complexnumbersto strengthen

832 -8=7 understanding of the inverse relationshipbetween multiplication and division
andthe equality of expressions.  Fact family triangles:
100x 8 =800 8=32+7? Tx?=28+2 i |
4x8 =32 F'S -
Partitioning ' L LIPS ‘
Sos 104 x 8 = 832  Partitioningisused tofind =45 .317:‘-- G prfigl L
and- 832 = 8 = 104  halvesofevennumbersandto ‘_'l'.it 2x3206 q b= 72
halve amounts of money eg 55 br3=2 1238272 =i
orevee o 8:25) 07 =T (1 iaeg) 77 st
half of £52-40is £26-20 G2=2

Written Method

The shortdivision algorithm is practised, dividing 3 digit numbers by 2 single digit. Real-life contexts are used
routinely to help children gainfull understanding and develop their ability to recognise the place of division and

howto apply itto problems.. T
Jottings | 2 3 8
| Jottings (multiples) are used to | 4 3 16 "H Ll;% 772
support both mental and
i . 8 > 32
written methods. Children Exchanged/ carried digits may
| ShDI-..Ild hetfal_lghttﬂ usethem | appear inthe calculation but
| flexibly, writingasmuchoras I the answer should not result
little down as required. 5 |n aremainder atthisstage.
. -

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary correctly.

share, share between, share equally, group, groups of, lots of, array, divide, divided by,
divided into, division, left, left over, grid method, multiple, product, inverse, short

Division Y4

Key sKills:

Count in multiples of 6,7, 9, 25 and 1000 and steps of 1/100

= [children will be using multiples of 2, 3,4, 5, 6,7, 8,9, 25,50 and
100)

= Recall multiplication and division facts for multiplication tables up to
12 x12

= Use place value, known and derived facts to multiply and divide
mentally, including:
- multiplying by 0 and 1;
- dividing by 1;
-multiplying together three numbers

= Recognise and use factor pairs in mental calculations

= Solve problems involving multiplying and dividing, including 2-step
problems in context (choosing the appropriate operation), integer
scaling problems and harder correspondence problems such asn
objects are connected to m objects, (for example, the number of
choices of a meal on a menu, or three cakes shared equally between

10 children.
. J
Measurement 0 ey
Children investigate the effect of multiplying (+10]
and dividing a one- or two-digit number by 10 10 mm = 1 ‘:""'_
and 100, identifying the value of the digits in the t“". x10 |
answer asones, tenths and hundredths and use . 100] &
this knowledge to convert between units of ' :IU{J em=1m
measure, for example converting m to cm etc. - .J'E

( Bar modelling
Children use bar modelsto help them visualise and solve two-step word problems
involving division_

Billy has twice as many stamps as Matalia.

They have 96 stomps altogether,

How many stamps does Billy have?

1 unit = 96 = 3 = 32
2 units —» £ X 52 = B4
by Billy has stanmps,

division, ‘carry’, remainder, factor, quotient, divisor




YEAR FOUR - Division

Short division using place value counters to group.
615=5

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

Children to the calculation using the short
division scaffold.

51615




-

mixed number.

Add numbers with more than 4-digits
Children practise using the formalwritten methods of columnar addition with increasingly large numbers to
aidfluency(e.g. 10162 -2 300=12 462). Place value countersand number lines are used to consolidate and
secure understanding. They practise adding fractions to become fluentthrough a variety of increasinghy
complex problems, extending theirunderstanding of adding fractions to calculations that exceed 1 asa

Partition and recombine
The children apply and extend
their understanding of place
value and numberbonds
{includingthe ‘story’ of 1), to
partition and recombine
calculations.

£1.35

£1.20

£1.20 +
£2.20

£0.15
£1.20 #(£0.15 + £0.85)

85

+ £0.

£1.00

[ Bar modelling

~

Bar models are used to illustrate word
problems, including fractionse.g.

Kelly purchased 5/9 meter of wire at the store.
She used 1/3 metre in her art project. What is
the length ofthe remaining piece?

X 58 metns ,

Near multiples of 10, 100, 1000

1896+ 1998
= 1896 +2000- 2

+2000

=

=38594

||

. i
1/3 metre used P metre remaining

, Addition Y5 ﬁ

1896 3894 3896 Counting on in tenths
Bridging zero ¢ Tanldots and hundredths
eg. Itis 21 degrees \Jnmyhead? _J e.g. 1.7 + 0.55
: 1°c 10°C % e .
hotter is Sydney " =174034024005
than Moscow. How , -335
hotis it in Sydney?  -11°C rc 10c }
Reorder Near doubles Counton Round and adjust
e.g. e.g. At this stage children Round and adjust to create
A7 +5.6-0.7 354+ 2.6 only partitionthe secona ™ easier numbersto work with:
=4.7-0.7+5.6 || =double 2.5 +0.1 || numberwhen countingon 547 +297
—445.6 or eg. 5340+1280 Round 297 to 300 by adding 3
=5340+ 1000+ 200480 || 547+300=847
=double 2.6 -0.1
=6540+60+ 20 then subtract 3 to get:
. =6620 —3=
Compact Written Method R

At this stage, the compact method is used to calculate with numbers beyond 4-digits and adding several
numbers with different numbers of digits. In the context of money and measures, children practise adding
decimalswith up tothreedecimal places, including a mix of whole numbers and decimals, decimalswith
different numbers of decimal places, and complements of 1 (for example, 0.83 +0.17=1). .

Say, '‘Btensadd &

5ay, ‘1 hundredth
add 5 hundredths’

A
—

Decimal points are aligned in the same
way 3s the other place value columns and
must be in the same column in the answer.

tens' to reinforce
place value.

"\.

Zero

Empty decimal
places can be filled
with a 0 to show
the place value in
each column.

=

O
6
7
3

WO W 2
oo -

I
2

23481
1362
2143

-+

Digits are carried

underneath.

\.

Key skills:

= Read,write, order and compare numbers to atleast1 000 000 (with up
to 3 decimal places) and determine the value of each digit

= Round any number upto 1 000 000 to the nearest10, 100, 1000, 10,000
and 100,000

= Count forwards or backwards with positive and negative whole numbers,
including through zero and in steps of powers of 10 for any given number
up to 1 000 000.

= Extend counting from year 4, using decimals and fractions including
bridging zero, for example on a number line.

= Add whole numbers with more than 4 digits, includingusing the
formal written method of column addition.

= Add numbers mentally with increasingly large numbers, and numbers
with up to 3 decimal places, using and practising a range of mental
strategies

= Use rounding and estimation to check answers and levels of accuracy

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

A

Fractions Children learn to:

0.010 0.072
recognise and use thousandths and et ] i
relate them to tenths, hundredths and 0 001 002003 0.04 005 006 0.07 0LOB 0.09 1
decimal equivalents.

add fractions extending to calculations
thatexceed 1 as a mixed number.
mentally add and subtract tenths, and
one-digitwhole numbers and tenths.
add fractions with the same

0.038

Allen used 1/8 gallon ofice cream to make milkshakes
and 1/2 gallon of ice cream to make ice cream cones.
How much ice cream did Allen use altogether?

Totol amouwnt of ice cream wsed

7 galon

0100
. [

—

e b

denominator and denominators that |

are multiples of the same number ;... .- ice cream cones

-

Mathematical Vocabulary

FPupilsshould read, spell and pronounce mathematicalvocabulary correctly.

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




YEAR FIVE - Addition

Conceptual variation; different ways to ask children to solve 21+ 34

21

?

|

34

Word problemns:

In year 3, there are 21 children and in
year 4, there are 34 children.

How many children in total?

21+ 34 =55 Prove it

21
+34

211-3-4-

1 1214-34

1
—

Calculate the sum of twenty-one
and thirty-four.

Mlssirﬂgjt problams;
10s | 1s
0 |©




to aidfluency (e.g. 12 462 -2 300=10162). Place value countersare used to consolidate and secure

e - digits ) .
e Addnumberswithmorethand-digits ~ \ Subtraction Y5
r N

understanding. They practise subtracting fractions to become fluentthrough a variety of increasinghy K k- ll .
complex problems, extending theirunderstanding of subtracting fractionsto calculations that exceed 1as a EY SKIIS:
mixed number. . P ™, = Read, write, order and compare numbers to at least1 000 000 (with up
PAT— £1.35 - £0.85 ar modelling to 3 decimal places) and determine the value of each digit
Partitioning /\ Bar models are used to illustrate word P ) digt
The number line and infarmal ; . ; = Round any number up to 1 000 000 to the nearest10, 100, 1000, 10,000
e h £1.35 - £0.35—£0.50 problems, including fractionse.g. 4100.000
jottings continue to be used to £1.00 - £050 = £0.50 Kelly purchased 5,9 meter of wire at the store. an * . .
support mathematical thinking : : : She used 1/3 metre in her art project. Whar iz = Count forwards or backwards with positive and negative whole numbers,
6.1-24=3.7 -0.4 -2 the length of the remaining pisce? including throughzeroand in steps of powers of 10 for any given number
/v—\ 570 metre up to 1 000 000,
' I = Extend counting from year 4, using decimals and fractions including

37 41 o: RN [ ] [ |

Near multiples of 10 3000 mem  mete e bridging zero, for example, on a number line.
SE— 1 - J = Subtractwhole numbers with more than 4 digits, including using the
= 7538-3000+1 /—\ formal written method of column subtraction.
= 4539 4538 4539 7548 Reordering = Subfractnumbers mentally with increasingly large numbers, and
Bridging zero 100 + 3¢ = A°C e.g. numbers with up to 3 decimal places, using and practising a range of
e.g. Whatis the difference m 4.7+5.6-0.7 mental strategies
in temperature between - H =4.7-0.7+5.6 = Use rounding and estimation to check answers and levels of accuracy
Glasgow and Winnipeg ? -17°C 0°C 3°C —4+556  Solve multi-step problems in contexts, deciding which operations and
P Fewzniaa Counting back Round and adjust \ methods to use and why. y
i in my he At thisstage children Round and adjustto create
' - - only partitionthe second easier numbersto work with: Fractions Children learn to: u'?m ] :ﬂ‘m':a . u:'??z: . ﬂ.]:]i
Counting backin tenthsand | ., per 547 — 297 * recognise anduse thousandths and O 0D 0.0Z0.03 04 005 0.06 Q.07 408 009 q}_.l
hundredthse.g. 1.74- 0.55 eg 5340-1280 Round 297 to 300 by adding 3 relate them to tenths, hundredths and
=1.74-05-0.05 =5340-1000-200-80 | s47-300=247 decimal eqguivalents. 1 1 } f— ?I
=1.24-004-001 =4140-40-40 then add 3 to get: * subtract fractions i e
=118 = 4100-40= 4060 247 +3= 250 = mentally subtract tenths, and one-digit y # il
whaole numbers and tenths. Mak § ol el s vty | o4 0 oan.
Compact Written Method = Subtract fractionswith the same AN et ing i o Irass
At this stage, the compact method is used to calculate with numbers beyond 4-digits. In the context of denominator and denominators that il '; e @
maney and measures, children practise subtracting decimals with up to three decimal places, including are multiples of the same number e i
whole numbers and decimals, decimalswith different numbers of decimal places, and complements of 1
(forexample, 1-0.83=0.17). ( . h
——— Say, 4 tons, ubtract Mathematical Vocabulary
cubtract § hundradths’ Zero 2tens’ to reinforce Pupils should read, spell and pronounce mathematicalvocabulary correctly.
Empty decimal places can befilled witha 0 place value. Take, take away, minus, subtract, subtraction, difference between, less
e i T S RS T T e e than, more, total, equal to, equals, more, count on, decrease, least,
Z /!’ 6 H/ : 0 - - - - how many left?, how much less is...?, column subtraction, inverse,
Decimal points are aligned in the . e
— <lriviE 5 same way a5 the other place hundreds, tens, ones, most, least, nu.mher line, partition, tens
'2) ‘? q 6 - 5 value columns and must bz in boundary, hundreds boundary, vertical, column, exchange, expanded,
\ the same column in the answer. X compact. )




YEAR FIVE - Subtraction

Conceptual variation, different ways to ask children to solve 391 - 186

Raj spent £391, Timmy spent £186. 7 I= 391 -186 Missing digit caleulations
° How much more did Raj spend? Ll
391 i g
Calculate the difference between 391 and
. ° 186. -186 -] e
391 | What is 186 less than 3917 L] & s
186 | 7 |




4 Multiply up to 4 digitnumbers by 1- or 2-
digitnumbers

Mental Methods

Mental methods introduced in previousyear groups
continueto be embedded and developed.

Children continue to use short multiplication,
extending this to multiplying 4 digit numbers
by a single digit. They are introduced to long
multiplication for multiplying by 2 digits.
They will apphy allthe multiplication tables
and related divisionfacts frequently, commit
them to memaory and use them confidently to
make larger calculations.

Distributive law 0
Children use the distributive law
to partition 2-digit numbers, including
decimals, to multiplyby a 1-digit number
mentally, expressing alb+c)las ab+ac.
eg 6x270s6x 20120 plus6 =7 [42)
g 6 3xFosox 7(42)plus0-3x7(2-1)

Measurement
Children will multiphy
and divide by powers of
10inscale drawings and
when converting
between units of metric
measure. [zee division).

Area and algebra

Children will use the properties of rectangles
to deduce related facts and find missing
lengths or areas. Missing measures questions
beginto be expressed algebraically,

e.g. 4+ 2b=20forarectangle of sides 2 cm
and b cm and perimeter of 20cm.

7 mm

Area = 12 sq mm

Children are taught to approximate firstin order
to minimise errorsin calculations., forexample,
| 123 x 45 is approximately 120 x 50=6000

Long multiplication |

e.g. 123 x 45 9. LL0L

Step 1

N

Step 4

power of, BIDMAS

123 123 123 123
x 45 X 45 x 45 x 45

6 1 5(123x5) 615 615 615

11 11

X
0 492 0 (123x40) 492 0
1
Digits are carried Fero iz used as a place "15 535
underneath. holder because we are
\ multiplying by tens. (615 + 492{]}/

Mathematical Vocabulary
Pupilsshould read, spell and pronounce mathematicalvocabulary correctly.
group, groups of, tin r, altogether, column, row, sets, multiply, count, multiplied by, grid method,
multiple, product, id olumn, row, sets of, equal groups, times, once, twice, three
times.., partition, grid metho e, factor, integer, decimal, short/long multiplication,
decimal, square number, cube number, prime number, common factor, composite [non-prime] number,

Multiplication¥95

Key sKills:

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

»  Know and use 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

= Multiply numbers up to 4 digits by a 1-or 2-digit number, using the
formal written method, including long multiplication for two-digit
numbers when children are confident in the other methods.

= Multiply and divide numbers mentally, drawing upon known facts.

= Multiply and divide whole numbers and those involving decimals by 10,
100 and 1,000

- Recognise and use square and cube numbers, and the notation for each
(x2, x*) and use themto construct equivalence, for example, 4x35=2x
2x35;3x270=3x3 x9x10=92x10).

= solve problems involving division including using their knowledge of
factors and multiples, squares and cubes

= solve problems involving using all four operations, including
understanding the meaning of the equalssign

= solve problems involving division, including scaling by simple fractions
and problems involving simple rates.

Fractions

Childrenwill beginto
multiply properfractions
and mixed numbers by
whole numbers =10,
supported by materials
and diagrams.

.
e.g.4x3/5=12/5 =22/5

I
3s “

Illr's -

"’F- 2

Bar modelling

Pupils usethe bar model
to illustrate problems
and to assist children in
determining the
calculation required. The (] & & [ [
calculation stepsshould h ;

3 3
§0f30 orgx3ﬂ

30
L 30+5= 6

6x3= 18

be written alongside the 18
model.




YEAR FIVE - Multiplication

Pictorial

Abstract

Children to represent the counters pictorially.

Children to record what it is they are doing

to show understanding.

3x23 3x20=60
/ \ 3 x 3 = 9

20 3 60+9=69

Concrete
Formal column method with place value counters
(base 10 can also be used.) 3x 23
00 |©00
b < 000
0 000
B 9
Formal column method with place value counters.
6x23
10s 1s
) 2 Q0
>C0

Children to represent the counters/base 10, pictorially
eg. the image below.

Formal written method

6x23=

— 11
When children start to multiply 3d = 3d and 4d = 2d etc,, they should be confident with the abstract: e
= 218
To get 744 children have solved 6 = 124. T4
To get 2480 they have solved 20 x 124, F
32 21 4

Answer: 3224




(" Divide 4-digitnumbers by a single digit, )

including calculations with remainders

Children practise and extend their use of the formal written methods of short division., beingintroduced to
calculationsthat give rise to answerswith remainders. They apply all the multiplication tables and division
facts frequently, committhem to memory and use them confidentlyto make larger calculations. Place value
counters are used to consolidate and secure understanding.

[iare ] Multiplying by powers of 10

Pupils use multiplication and division as
inverses to supportthe introduction of
ratio inyear 6, for example, by
multiplying and dividing by powersof
10in scale drawings or by multiplying
and dividing by powers of a 1000 in
converting betweenunits suchas
kilometres and metres.

k= &
Jim x ks

5 (g m

& on

=
m £
Mental Strategies
Children calculate mentally using
the ‘build up” method (where

they ‘build up” multiplesto find
the total amount being divided.

Written Method
The short division algorithm,
is introduced inYear S with
numbers upto 4 digits being
divided by a 1-digit number.

Interpreting remainders

Children experience division in real
life, problem solving contexts, where
they must consider the meaning of
the remainderand how to express it

9/6=8~7 As afraction... 4 As a decimal...
100x8=80 | |1 154 | 5 |
20x 8 = 160 5 5
2x 8 =16 [ [

Sop 122 x 8 = 976 e !
and 976 = 8 = 122 Jottings | 13 8

. . lottings (multiples) are used to support bath 2 3 16
Doubling and halving mental and written methods. Children should P-? 4 5 32
5is half of 10, so0

| betsughtto usethem flexibly, writing as much [
or as little down as required.

e

\34 +5i5(34+10)x 2

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary correctly.

share, share between, share equally, group, groups of, lots of, divide, divided by,
divided into, division, left, left over, grid method, multiple, product, inverse, short
division, ‘carty’, remainder, factor, quotient, divisor, square number, cube number,
prime number, common factor, composite (non-prime) number, power of

. r

Division Y35
rKeyskills: A

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

= Know and use 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

= Multiply numbersup to 4 digits by a 1-or 2-digit number, using the
formal written method, including long multiplication for two-digit
numbers when children are confident in the other methods.

= Multiply and divide numbers mentally, drawing upon known 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

= Multiply and divide whole numbers and those involving decimals by 10,
100 and 1,000

= Recognise and use square and cube numbers, and the notation for each
(x*, x*) and use them to construct equivalence

for example, 4x35=2x2x35;3x270=3x3 x9x 10 =92 x 10).

= solve problemsinvolving division including using their knowledge of
factors and multiples, squares and cubes

= solve problemsinvolving using all four operations, including
understanding the meaning of the equals sign

« solve problems involving division, including scaling by simple fractions
and problems involving simple rates.

\ J

1
Finding = ofan amount is the same as dividing that amount by 5.

5

1 1 Bar models

I 1 illustrate the
relationship between

division and

fractions.

—

1 f
So= of30=6
5




YEAR FIVE - Division

Short division using place value counters to group.
6155

° v AT TN
SN
P y
VP, O y

1

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Represent the place value counters pictorially.

Children to the calculation using the short
division scaffold.

51615

Remember, children should be encouraged to give remainder answers as a mixed number answer and a decimal

Eg.432+-5=861r2

This could be givenas: 824 or 86 25




" Add several numbers of increasing complexity )

Children use the whole number system, practising addition with larger numbers, using the formal written
methods of columnar addition. They undertake mental calculations with increasingly large numbers and more
complex calculations. Pupilsuse knowledge of the order of operations (BIDMAS) when one or more aperation is

included in the calculation.

Mental strategies

continue to be practised ()
and refined. Place value - B I
counters canbe used to

consolidate

understanding of place

value and exchange.

Partitioning and Recombining
Children partition indifferent ways and
in a variety of different contexts,
developing and applying their
knowledge of number bonds and place

value, to include decimalfractionse.g. .

358 + 7.3 BIDMAS [brackets, indices, divisionand
=35.8+7+0.3 b +0.3 multiplication, additionand subtraction.
-42.8 +0.3 e o e Order of operations models must remind
-43.1 33.8 d 421 learnersthat multiplicationand divisionare
+8000 of equal weighting and should be calculated

Adding near multiples leftto right, as are additionand subtraction

2
e.g. = eg 5+3x6=23 (5+3)x6-=48

6705+ 7998 =14703 555 14703 14705 Algebra
Negative numbers e Children extend their investigations into

are used in context and wﬂm missing number/ digit problems to include

intervals across zero. oo e two unknowns, each representinga

. differentvaluee.g.
Compact Written Method

Children add several numbers i O A=3 Whﬂffs the Vﬂf;—‘-‘-‘ DfZPI' ,
with more than 4 digits and D-EEIn‘IEl_pDII"IE A+A=F+7+A What if A =287 What if A = 21;
different numbers of decimal f'_h':'u'dl'neun p and q each Sfﬂ'ﬂﬂ'fﬂ-l"l-l’-‘mﬁ!_ o I:El
places (including money and h_lm:u:rlumns. numbers. p + q = 1000 and pis ' 1000
Measures): ot 150 greater than g. Work out
8105 9 2 3 26 | the values of p and q Ql:l
L] q - U 8 D I_-' " ;
366 % 5 .- 7 70 < ‘Emptydecimal places Ja+5=17
| L9 <
5130 | + 1 - 200 canbefilled witha 0 | a I a | a I g |
+ 2 0,551 43 -5 | 1 to showthe place
\i 20579 21 2 . valueineachcolumn. | | 17 _|/
RS - -
i '

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary correctly.

add, addition, more, plus, altogether, total, equal to, equals, more, and, make, sum,
double, count on, increase, column, hundreds, thousands, tens, ones, most, least, number
line, partition, recombine tens boundary, hundreds boundary, vertical, exchange,
expanded, compact perimeter, digits, inverse, decimal places, decimals point, tenths,

Addition Y6

i Key skills:

= Read, write, order and compare numbers up to 10 000 000 and
determine the value of each digit

= Identify the value of each digit in numbers given to three decimal places

»  Round any whole number to a required degree of accuracy

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

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

= 5Solve numhber and practical multi-step problems in contexts, deciding
which operations and methods to use and why.

= Use estimation to check answers to calculations and determine, inthe
context of a problem, an appropriate degree of accuracy for example, to
the nearest 10, 20, 50 etc., but not to a specified number of significant
figures. .

Fractions

* Pupilsshould practise, use and understand the addition of fractions with different
denominators by identifying equivalent fractions with the same denominator.

* They should start with fractions where the denominator of one fraction isa
multiple of the ather and progressto varied and increasingly complex problems.

* Recall and use equivalences between simple fractions, decimals and
percentages, including in different contexts.

* Usze common factors to simplify fractions;

* Use common multiples to express fractions in the same denominator.

Children will add fractions with differentdenominatorsand mixed numbers, using
the concept of equivalent fractions

Nln-l
ulu

Find the commnon densemilnator 1o add

I @ |
N - £

L 5
Common multiples are used to express

=ty |-

2 -9
5=

hundredths, thousandths, numerator, denominator.

fractions in the same denominatar.

—_— —

2
I:S('.r
14::}5
35

2
:'-'( ]
- 14>,;

~ 35




YEAR SIX - Addition

Conceptual variation; different ways to ask children to solve 21+ 34

21

?

|

34

Word problemns:

In year 3, there are 21 children and in
year 4, there are 34 children.

How many children in total?

21+ 34 =55 Prove it

21
+34

211-3-4-

1 1214-34

1
—

Calculate the sum of twenty-one
and thirty-four.

Mlssirﬂgjt problams;
10s | 1s
0 |©




(" Subtract numbers of increasing complexity )

Children use the whole number system, practising subtraction with larger numbersand decimals, using the formal
written methods of columnar subtraction. They undertake mental calculations with increasingly large numbers
and more complex calculations. Pupils use knowledge of the order of operations (BIDMAS) when one or more
operation isincluded in the calculation.

Mental strategies
continue to be practised
and refined. Place value

Partitioning and Recombining
Children partition indifferent ways and

in avariety of different contexts, counters canbe used to - °

developing and applying their consolidate e M s
knowledge of number bonds and place | understanding of place . e
value, to include decimal fractionse.g. ' value and exchange. R A dama

BIDMAS (brackets, indices, division

1.74-0.55 L.

=1.74 -0.5-0.05 Solve missing number/ 7 multiplication, additionand subtraction.

=1.24 —0.04 — 0.01 dlglt prphle r_“s o 8 25 - Order of operations models must remind

~1.19 ﬁ::l:‘::r"j?";ﬂﬁtlz:;ﬂ"g 5882 learnersthat multiplicationand divisionare
’ i . Eite 2643 ofequalweightingand shouldbe calculated

Subtracting near multiples =000 leftto right, as are addition and subtraction

9-55333“'?;‘.?91 m eg. 5-3x6=-13 (5-3)x6=12

= - +

=2331 2330 2331 9330 Alg_ehra . o

Children extend their investigations into
Negative numbers - . Hc = - missing number/ digit problems to include

two unknowns, each representinga
differentvalueeg.

p and g each stand for whole
numbers. p +q =1000 and p is
150 greater than g. Work out the
values of p and q

are used in contextand witm.

intervals acn:‘vss Zero. A5 e 14°C
Compact Written Method

Children subtract numbers with morethan 4 digits and different
numbers of decimal places (including money and measures):

¥EW,6 9 9
- 9,94 9

60750 P =
Empty decimal placescan be Q

filled with a 0 to showthe
place value in each column.

Decimal pointsshould

lineupincolumns.

Vg's - g
- 36 080k
69 3394k

1000

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary correctly.

add, addition, more, plus, altogether, total, equal to, equals, more, and, make, sum,
double, count on, increase, column, hundreds, thousands, tens, ones, most, least, number
line, partition, recombine tens boundary, hundreds boundary, vertical, exchange,
expanded, compact perimeter, digits, inverse, decimal places, decimals point, tenths,
hundredths, thousandths, numerator, denominator.

Subtraction Y6

Key skills:

* Read, write, order and compare numbers up to 10 000 000 and
determine the value of each digit

= Identify the value of each digit in numbers given to three decimal places

= Round any whaole number to a required degree of accuracy

= Use negative numbersin context, and calculate intervals across zero

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

= Solve number and practical multi-step problemsin contexts, deciding
which operations and methods to use and why.

= Use estimation to check answers to calculations and determine, in the
context of a problem, an appropriate degree of accuracy for example,
to the nearest 10, 20, 50 etc., but not to a specified number of
significant figures.

.

., r

Fractions

* Pupilsshould practise, use and understand the subtraction of fractions with
different denominators by identifying equivalent fractions with the same
denominator.

* They should start with fractionswhere the denominatorof one fraction isamultiple
of the other and progressto varied andincreasingly complex problems.

* Recall and use equivalences between simple fractions, decimals and percentages,
including in different contexts.

* Use common factors to simplify fractions;

» Children will subtract fractions with different

denominatorsand mixed numbers, using the

concept of equivalent fractions.

Common multiples are
used to express
fractionsin the same
denominator.

1. 2 = 3 1 1 1
14 3 3 3 2 1
37 7%
1_11|111|11|11111i:
1515 15'1515 15'1515!15:515 151515[15,
1 ul 1 Lk 1
] 5 5 5 E |l g
AT
Afafafa o fafofafefo]afafr 15
BS1S1SAEMS 1S [151BAEN5 G155 15
2z
3
Afslaialafalafajafafafajefafs}) 2 _ 2 _ 4
MSMSHENENSHEHS HSAS S 1SS SENS| 3 5 15
R T
H
5




YEAR SIX - Subtraction

Conceptual variation; different ways to ask children to solve 391 - 186

Raj spent E391, Timmy spent £186. § 1=391-186 Missing digit calculations
e How much more did Raj spend? L
391 i3
Calculate the difference between 391 and
. ° 186. -186 -] e
391 | What is 186 less than 3017 L] o s
186 T




4 Multiply numbers of increasing complexity A

Children use the whole number system, practising multiplication with largernumbers, using the formal written
methods of long and short multiplication. They undertake mental calculations with increasingly large numbers
and more complex calculations. Children continue to use allthe multiplication tablesto calculate mathematical
statements in order to maintain their fluency. They use knowledge of the order of operations (BIDMAS) when one
ar mare operation isincluded inthe calculation; forexample, 2+1x3=5and (2+1)x 3=9.

Formal Written Method

digits by one- and two-digit
whole numbers.

365 2
SelEENE. )
29216

5k

Children will continue to use short and long division
methods to multiply muli-digit numbers upto 4

Algebra
Children extend their investigations into missing
number/ digit problems. recognise when itis possible
to use formulae for area and volume of shapes and
generate and describe linearnumber sequences. 4m+l
L2 ? ﬁli: OEO'
4
—n o~ Q

o o o o o O 0O o O
OCEHCEC|CECEHCEC|CECECECEC
o 0 o oo o o0 o o

I35
|| Pri_me factors _ 48
I q v ‘I-F— u_ Children de-l_epen the_lr / \

understanding of prime numbers

Multlpllcatlon YG

Key skills:

Read, write, order and compare numbers up to 10 000 000 and
determine the value of each digit in numbers given to three decimal
places and multiply and divide numbers by 10, 100 and 1000 giving
answers up to three decimal places

= Round any whole number to a required degree of accuracy, for
example, to the nearest 10, 20, 50 etc., but not to a specified number
of significant figures.

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

= Solve number and practical problems that involve all of the above

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

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

Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary correctly.

group, groups of, times, array, altogether, column, row, sets, multiply, count, multiplied
by, grid method, multiple, product, inverse, repeated addition, column, row, sets of, equal
groups, times, once, twice, three times..., partition, grid method, multiple, value, square,
factor, integer, decimal, short/long multiplication, decimal, square number, cube number,
prime number, common factor, composite (non-prime) number, power of, BIDMAS

1

\. ~ and prime factors, including using f:‘
iﬂpl'ﬂ..ﬂl factor trees to identify prime / \ / \ - Identify commeon factors, common multiples and prime numbers
Multiplication with decimals factars of numbers. »  Use their knowledge of the order of operations to carry out calculations
Childrenareintroduced to 4 2 3 2 invalving the four operations
multl_|:||||:at|nn of numberswithupto  Children use rounding to approximate / - Solve problems involving addition, subtraction, multiplication and
2 decimal places by one-and two- before carrying out calculations, e.g. 72 x Z 2 division
digitwhole numbers. They beginwith 3 8is approximately 70 x 4 =280. They S ; e
simple cases, suchas: 0.4 x2=0.8 then use the approximation to check the 48 = 2X2X2X2X3 Use estimation to check answers _to calculations and determine, in the
before moving on to more complex reaconableness of their answer. context of a problem, an appropriate degree of accuracy
problemse g e /
Common errors 1 Eractions Multiplying Fractions
Children identifycommonerrors 5.8 Sg 2 = Childrenwill use E with an Area Model E
3 . | q and discuss howthese may come n2.48 X2 images to develop an
abouteg bringingthedecimalpoint ] 7 174 understanding of
4 8 down [as donewhen adding/ 1 1 5 116 multiplication of
subtracting) instead of counting the fractions
2 5 ' 5 2 decimal placesand usingthe total in 133. 4 13.34 »  They will multipky
! 7 the answer uu2 : :
\ : _/ simple pairsof proper

fractions, writing the Combine 1he
answer in itssimplest \drarwmgs

form for example,

2 3 6 z\ﬁ
— X —= — 12
374 12

Howmanybmm/
are there? 12



YEAR SIX - Multiplication

Conceptual variation; different ways to ask children to solve 6 x 23

Mai had to swim 23 lengths, & times | Find the product of 6 and 23 What is the calculation?
a week. What is the product?
23 124 123 |44 143 |43 How many lengths did she swim in 6x23=

|| oneweet? 100s | 10s | 1s
; =6x25 00 000
6 33 000
With the counters, prove that & x 23 0 ggs
=138 * 23 x 6 ! 444
009




4 Divide numbers ofincreasing complexity )

Children use the whole number system, practising divisionwith largernumbers, using the formal written
methods of short and long division. They undertake mental calculations with increasingly laree numbers and
more complex calculgtions. Pupilsuse knowledge of the order of operations (BIDMAS) when ane or mare

operation isincluded inthe calculation. Mental St rategies

Written Methods Children use the ‘build up’ methad
The short division algorithm, introduced in (where the v "build up’ multiples to
Year 5, continues to be practised with find the total amount being divided, 100 13 = 1300
numbers with at least 4 digits (see belaw). to caleulste mentally.

Children use written divisionto solve
problems where the answers, expressed as
remainders, fractions or decimals, are given
to & required degree of accuracy and
interpreted in context.

1937 =13=72

40 w13 = 520

How many 13s are
there in 1,9377

9wl3 =117

149 x13 = 1937

5o,

Answers as remainders...

0663+ 5
8)5°3°0%9

As decimals...

and 1937 = 13 = 149

o o e o e e o e
Jottings |
Children use jottings(multiples)to support |
hoth mental and efficient methods. They

Division Y6
rl{eyskills: )

= Read, write, order and compare numbers up to 10 000 000 and determine
the value of each digit in numbers given to three decimal places, and multiply
and divide numbers by 10, 100 and 1000 giving answers up to three decimal
places.

Round any whole number to a required degree of accuracy, for example, to
the nearest 10, 20, 50 etc., but not to a specified number of significant
figures.

Use negative numbers in context, and calculate intervals across zero

Solve number and practical problems that involve all of the above

Divide numbers up to 4 digits by a two-digit whole number using the formal
written method of long division, and interpret remainders as whaole 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 mixed operations and large numbers

0 ) ] 2 S | should be taught to use them flexibly, writing = Identify commaon factors, common multiples and prime numbers
T 12 as much or as little down as required. | = Use their knowledge of the order of operations to carry out calculations
3 6 Gl 70 0 O === _——==== invalving the four operations
= Solve problems involving addition, subtraction, multiplication and division
Long division =1 1 | = Use estimation to check answers to calculations and determine, in the
Children progressto \ - | — context of a problem, an appropriate degree of accuracy
dividing multi-digit 5x|2/ 8= 140 \, J
numbers (upto 4 9% 2| 8 = 25 2 Fractions

digits) by a two digit
whole numberusing
the formal written
method of long

o T
Mathematical Vocabulary

Pupils should read, spell and pronounce mathematical vocabulary correctly.

share, share between, share equally, group, groups of, lots of, divide, divided by,
divided into, division, left, left over, grid method, multiple, product, inverse, short
division, ‘carry’, remainder, factor, quotient, divisor, square number, cube number,

59

=/

)

prime number, common factor, composite (non-prime) number, power of, BIDMAS

* Children learn to associgte a fractionwith division including when calculating remainders,

and calculate decimal fraction equivalentsfor simple fractions e.g.0.375 = %
* Comman multiples are used to express
froctions in the some denomination.
* Comman faoctors are used to simplify froctions;

Children learn to divide
proper fractions by whale

numbers using 3 bar model to
visualise the calulation.

I 172 I

]
5l

1 1
for example, s 4 = :



YEAR SIX - Division

Short division using place value counters to group. Represent the place value counters pictorially. Children to the calculation using the short
615=5 division scaffold.

©
o |
o

51615

1

1. Make 615 with place value counters.

2. How many groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can you make with 11 ten
counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make with 15 ones?

Long division using place value counters
2544 12

000 |

100
oD ;ﬂ.ﬂ oo |ooo | Wecan't group 2 thousands into
100s

groups of 12 so will exchange themn.

s
We can group 24 hundreds llﬁﬁ

into groups of 12 which leaves
with 1 hundred —




YEAR SIX - Division

After exchanging the hundred, we 11| 1544
have 14 tens, We can group 12 tens 24

into & group of 12, which leaves 2 tens. E
2

0212

After exchanging the 2 tens, we 12 |25=1d

have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. ﬂ

24

24

1]

Using the part whole model below, how | have £615 and share it equally What iz the calculation?
can you divide 615 by 5 without using between 5 bank accounts. How much 5 I 6 1 5 What is the answer?
short division? will be in each account?

615 pupils need to be put into 5 615 +5=

515
O groups. How many will be in each -
: \ @ group? L_ =615+-5
©




