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Year 3 National Curriculum objectives linked to

addition and subtraction

These objectives are explicitly covered through the strategies
outlined in this document:

e add and subtract numbers mentally, including: o a three-digit
number and ones o a three-digit number and tens o a three-digit
number and hundreds

e add and subtract numbers with up to four digits, using formal
written methods of columnar addition and subtraction (four digits
is Year 4)

e find 10 or 100 more or less than a given number

e find 1 000 more or less than a given number (Year 4)

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

The following objectives should be planned for lessons where new
strategies are being introduced and developed:

e solve problems, including missing number problems, using
number facts, place value, and more complex addition and
subtraction.

Year 3 Addition and Subtraction

Strategy & gmidance

CPa

Add and subtract numbers mentally,

inchading:
+ athree-digit number and ones:
+ athree-digit number and tens:
* athree-digit oumber and hundreds

Pupils learn that this is an appropriate strategqy when
they are able to use known and derived number facts
or other mental strafegies to complete mental
caleulations with accuracy.

To begin with, some pupils will prefer to use this
strategy only when there is no need fo regroup, using
number facts within 10 and derivations. More
confident pupils might choose from a range of mental
strategies that avoid written algarithms, including
(bur not exhaustively):

*  known number facts within 2o,
+ derived number facts,

» Make ten’,

See Year 2 guidance for exemplification of these — the
use of concrete manipulatives other than Dienes
blocks is important in reinforcing the use of these
straftegies.

It is important that pupils are given plenty of
(scaffolded) practice at choosing their own strategies
to complete caleularions efficiently and aceurarely.
Explicit links need to be made between familiar
number facts and the calcwlations thar they can be
useful for and pupils need to be encouraged to aim for
efficiency.

It is important to model the mental strategy
using concrete manipulatives in the first
instance and pupils should be able to
exemplify their own strategies using
manipulatives if required, with numbers
appropriate to the unit they are working on
{3-digit numbers in Units 1 & 4; 4-digit
numbers in Unit 13). However, pupils
should be encouraged to use known facts to
derive answers, rather than relying on
counting manipulatives or images.

Mo regrouping

345 +30 274 -50

1128 + 300 1312 - 300

326+ 342 856 - 724

::. 3 ;__: o tens is equal to 7

110 tens.
::' i 345 + 30 =375,

With some IEE.I.D;ﬂiﬂg

416 + 25 232-5

383 +130 455 - 216

611+ 194 130 - 40

1482 + 200 2382 - 500
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Year 3 Addition and Subtraction

Strategy & gmidance CPA Strategy & gnidance CPA
Written column method for calenlations that &z for the mental strategies, pupils should Find 10, 100 more or less than a given number | 147 + 100 = 242
require regrouping with up to 4-digits — : ;
be E“FH_HEd = EG_ = manlp.ulatn.res As pupils become familiar with numbers up to 1000,
Dienes blocks should be used alongside the pictorial madelling the written calculations and place value should be emphasised and comparisons
representations during direct teaching and can be should be able to represent their written drawn between adding tens, hundreds (and, in the [ i i e R R
used by pupils both for support and challenge. Flace | work pictorially or with concrete last unit of the Summer term, thousands), fﬁﬂﬂdiﬂy - e
value counters can also be introduced at this stage. manipulatives when reguired. ::;::-i:ﬂmm manipulatives and appropriate [ B e S e
This work revizes and reinforces ideas from Key Again, they should be encouraged to o _ ) ) )
Stage 1, including the focus on place value — see Year | calculate with known and derived facts and After initial teaching. this should be incorporated into
3 . . transition activities and practized regulariy.
z exemplification. should mot rely on counting images or
manipulatives.
Diirect teaching of the columnar method should e
reguire at least one element of regrouping, so that . ) e —— E—
: e it i ir, | —] | — ==

pupils are clear about when it is most wseful to use it. —— _ h—- e
Asking them ‘Can you think of a more efficient a e L LT LT
method?' will challenge them to apply their number +.§ ; : ' _—— —
sense [ number facts to use gfficient mental methods = _ =

——

where possible.

As in Year 2, pupils should be given plenty of practice
with calculations that require multiple separate
instances of regrouping. In Year 3 they become more
familiar with calculations that require ‘regrouping to
regroup’. Understanding must be secured through the
considered use of manipulatives and images,
combined with careful use of language.

Pupils should be challenged as to whether this is the
most gfficient method, considering whether mental
methods (such as counting en, using known number
facts, round and adjust ete.) may be likelier to
produce an accurate solution.

Pupils reguiring support might develop their
confidence in the written method using numbers that
require no regrouping.

5+ 6 =11 50 | will have 11 ones which
regroup for 1 ten and 1 one.

Regrouping lincluding multiple separate
instances

672+136 734-82

468 + 67 831-76

275 + 386 435 — 188

‘Regrouping to regroup’

204 =137

1035 - 851
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Column addition method in more detail

. tens ones
When pupils begin to solve addition of two 2-digit numbers in Mathematics L. Firstadd the ones
Mastery they are introduced to the column addition method as a way of laying
out the addition in columns that represent place value. This is first introduced

in Year one and will continue to be used throughout pupils’ primary education. 2 2

tens ones

Column addition is a method that builds on pupils understanding of place + 1 3
value and different strategies including knowledge of number bonds within 20
and the ‘make ten strategy’. One key misconception pupils may have when L 7 J
solving column addition and subtraction is to consider each digit as separate r
numbers rather than as representation of the number of tens or ones.

Below is a sequence for teaching how to solve addition using the column
addition method, firstly without regrouping and secondly with regrouping. r

I

4 ones + 3 ones =7 ones .

]
Column addition without regrouping . . .

24 +12 = tens ones

tens ones W o 0 2. Then add the tens — —
am | Y g —

2 4
tens ones
+ 1 3 - 4
Ny + 1 3
- BE

2tens+1ten =3 tens

\

\

(RRARERELLE
Saaznapiey IS
eI T

So, 24 +13 =37
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This written method is a very abstract representation of the equation and therefore teachers must make clear links between the written record and using
manipulatives that reinforce place-value such as Dienes blocks. This must be planned for when teaching addition both when regrouping is and isn’t required.

Column addition with regrouping

Regroup the ones.

— S

24+17=

tens ones

z e

T

T e

tens ones

tens ones

=

I

2tens + 1ten + 1 ten =4 tens

4 ones +7 ones =11 ones
50,24 +17 =41

LN
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Column subtraction method in more detail

When pupils begin to solve subtraction of two 2-digit numbers in Mathematics Mastery they are introduced to the column subtraction method as a way of
laying out the subtraction in columns that represent place value. This is first introduced in Year one and will continue to be used throughout pupils’ primary

education.

Column subtraction is a method that builds on pupils understanding of place
value and different strategies including knowledge of number bonds within
20 and the ‘make ten strategy’. One key misconception pupils may have when
solving column addition and subtraction is to consider each digit as separate
numbers rather than as representation of the number of tens or ones.

Below is a sequence for teaching how to solve subtraction using the column
subtraction method, firstly without regrouping and secondly with regrouping.

Column subtraction without regrouping

tens ones
tens ones
O r
28 v | @
-1 3 ﬂ

First subtract the ones

ones

tens ones
s
3 4
1 3
1

T T
CITTTT
QeI T

4 ones- 3 ones =1 one

Then subtract the tens

tens ones
3 4
1 3

3 tens -1 ten = 2 tens

S50,34-13=21

pgannspty
eqiunagnis
'pqanns 18
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This written method is a very abstract representation of the equation and therefore teachers
must make clear links between the written record and using manipulatives that reinforce
place-value such as Dienes blocks. This must be planned for when teaching subtraction both
when regrouping is and isn’t required.

Column subtraction with regrouping 34 =3 tens and 4 ones

tens

3

ones

4

1. First subtract the ones

But we cannot subtract 7 ones
from 4 ones.

S0, we regroup the tens in 34.

Regroup the tensin 34.

34 = 2 tens and 14 ones

First subtract the ones

tens ones
T
S A RApNENEES
-1 7
7
)

14 ones - 7 ones = 7 ones

2. Then subtract the tens

tens ones
PR

X | 4
11 7
1 7

2tens - 1ten =1 tens

50,34-17=17
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Year 3 National Curriculum objectives linked to Strategy & guidance CPa
Skip connting in
multiplication and division multiples of =, 3, 4, 5, EEEER
6, & and 10 e e s 080 & 8 & 8 & 8 8B
"B EEREE) * B & % B B 8 0
... . . . . Rehearsal of previously LR B B L L N B BN BN BN N N
These objectives are explicitly covered through the strategies outlined learnt tables as well as
in this document: new content for Year 3
. . should be incorporated Sa——— !
e count from 0 in multiples of 4, 8, 50 and 100 it transition actiities
e recall and use multiplication and division facts for the 3, 4, 6, and 8 and practised regulariy.
multiplication tables [
. . .. . L] f part-part-
e write and calculate mathematical statements for multiplication “_;ife f;}dj“ﬁh
and division using the multiplication tables that they know, arrays and bar . = - =
including for two-digit numbers times one-digit numbers, using models to establish ® & o @
commutativity and -~ - - &
mental methods inverse relatdonship
e solve problems, including missing number problems, involving between
. . L. . . e . multiplication and
multiplication and division, including positive integer scaling division
problems and correspondence problems in which n objects are
] In these contexts pupils 3
connected to m objects are able to identify all the
eguations in a fact 3
T family. 3 R
Year 3 Multiplication =
Strategy & gnidance CPA 3
Doubling to derive 3x3=9 3x6=doubleo=18
new mmltiplication
facts —
. 9 .. ; .....' Ten times greater
Pupils continue to make N :. —— —
use of the idea that facts d | W 5 Pupils's work on this - - ~ -
from easier times tables .'. .!..—._. must be firmly based on L] - a = L
can be used to derive .-. . " W .. y conerete representations L [ ] m n
faets from related fimes ——— .'.... ad — the language of ten
tables using doubling as times greater must be
a strategy. well modelled and
This builds on the understood to prevent
doubling straregy from the numerical
¥ear z. misconception of ‘adding
a Zero’,
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Year 3 Multiplication

Strategy & gnidance CPA Strategy & guidance CPA
Mulaplying by 10 and Multaplication of =-
100 digit pumbers with

- ; ; parttioning (no %12
Building on the ten times 5x1=35 (_I./ l/\I_/(l/ Q/l::l_/ regrouping) 17 2104 7

greater work, pupils use
appropriate Dienes
blocks and place value
counters to multiply =, 2,
4, 5and 1o by 10, 100
and 1600.

sx10=50 @O OO @

el Ixi=3

Using known facts for
multiplying by
mmultiples of 10 and
100

Pupils’ growing
understanding of place
value, allows them to
make use of known facts
to derive multiplications
using powers of 10,

It is important to use
tables with which they
are already familiar (i.e.
not 7 or g tables in Fear

3)

C=1x5 - L] L L] -
S0=10x5 wrrr wrTr e e wrrr

Jx2=6 MWx2=a0 300 = 2 = G600
- [ S
- f ]

\
(

1]
(

(

Children should always
consider whether
partitioning is the best
strategy — if it is possible
to use strafegies such as
doubling (some may use
doubling twice for = 4),
they need to choose the
maost efficient strategqy.

Children may wish to
make jottings. ncluding
a full grid as exemplified
here — but grid method is
not a formal method and
its only purpose is to
record mental
calculations, This
supports the
development of the
necessary mental
calculating skills but does
not hinder the
intreduction of formal
written methads in Fear
4. Concrete
manipulatives are
essential to develop
understanding.

Ial

Now ndd the tatal rumber of t=ns and ones

10

] s

3xl2=36
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Year 3 Multiplication Year 3 Division

Strategy & gmidance CPA Strategy & Guidance CPA
Multplication of =- Dividing mmltiples of

w u . d 1000 h}' lens =130 H
digit numbers with 1o 1o an fUMCIECS

e — . d | e—
parufioning X 1[:' 4 x 1[] 4 Ll 10. 100 E.I:I.I 1000 i
N [BaiTE=Ert o using scaling down

(regrouping) —— | === [ SR ent ] ) umn

.. 3 p— -1 3 A— Pupils use the strategy of
Using concrete " e | I—— ‘scaling down’, 3
manipulatives and later 8= representing numbers —
moving to using images with conerete — 3x10=30
that represent them, manipulatives and
E-UPPIJ”S pupikl mﬂy x 40 5 = — v m:r.hng' the value ten 3 O
understanding, leading — : times smaller.
towards formal written T X IN-10=3
methods in Year 4. 3 - R LS Emu

= | 2as :5

Cmce again, this isa '
mental strategy, which
they may choose to
support with informal
jortings, including a jfull
grid. as exemplified here.

. Dividing mmltiples of —_— - - —
Pupils must be 1o, 100 and 1000 by o
encouraged fo make use 10, 100 and 1000 S00 =100 = I:I o
D_ﬁ'hfil-]" known usi_ng grunp:i_n_g ’
multiplication facts and o My whole is 500 and the value of the ®
their knowledge of place hﬂtis dmz:e by::, 172 | equal parts is 100. How many parts are .5 olo
value to caleulate, rather mmujm:ft:en;?vfsﬁ there? =
than counting groups - o
manipulatives. \ o
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Year 4 National Curriculum objectives linked to

multiplication and division

These objectives are explicitly covered through the strategies
outlined in this document:

e add and subtract numbers with up to four digits, using the
formal written methods of columnar addition and subtraction
where appropriate

e find 1 000 more or less than a given number

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

N.B. There is no explicit reference to mental calculation strategies
in the programmes of study for Year 4 in the national curriculum.
However, with an overall aim for fluency, appropriate mental
strategies should always be considered before resorting to formal
written procedures, with the emphasis on pupils making their own
choices from an increasingly sophisticated range of strategies.

The following objectives should be planned for lessons where
new strategies are being introduced and developed:

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

e solve simple measure and money problems involving fractions
and decimals to two decimal places

Year 4 Addition and Subtraction

Strategies & Guidance

CPaA

Connt torwards and baclovards in
steps of 10, 100 and 1000 for any
number up to 10 ooo.

Pupils should count on and back in steps
of ten, one hundred and one thousand
from different starting points. These
should be practised regularly. ensuring
that boundaries where more than one
digit changes are included.

Count forwards and baclowards in

tenths and hundredihs

:f‘-—-\____

ER] 93 109

N

S Er——" V—
o0 01 02

Pay particular attention to boundaries where regrouping

IO DUNICTUE DU VS VS SN VoS Num———

happens more than once and so more than one digit
changes.
Eg- 950+ 10 or 139+0.1

Using known facts and knowledge
of place value to derive facts.

Add and subtract multiples of 10.
100 and iooo mentally

Pupils extend this knowledge to mentally
adding and subtracting multiples of 10,
100 and 1000, Counting in different
multiples of 10, 100 and 1000 should be
incorporated into transition activities
and practised regulariy.

2+4=6

20+40 =60

200 + 400 = 00

g + ©9 -0g0
g = @E@

2000 + 4000 = 6000

Adding and subtracting by
partiioning one nnmber and
applying known facts,

By Year 4 pupils are confident in their
place value knowledge and are
caleulating mentally both with
caleulations that do not require
regrouping and with those that do.

See Y3 puidance on mental addition £ subtraction,
remembering that use of concrete manipulatives and
images in both teaching and reasoning activities will help
to secure understanding and develop mastery.
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Year 4 Addition and Subtraction

Near doubles

Pupils should be able to double numbers

1500 + 1558 = double 1600 -2

Douben 1600
up to 100 and use this to derive doubles _— T,
for multiples of ten. These facts can be ! 4
. 1600 3300
adjusted to caleulate near doubles, _
Strategies & Guidance CPA

Written column methods for
addition

Flace value counters are a useful
manipulative for representing the steps
of the formal wrirten method. These
should be used alongside the written
layout to ensure conceptual
understanding and a5 a tool for
explaining.

| Tremme

L0
o "'3 p
) 9 -

_ﬂchW|_l‘ru_lD-w

73

Written column methods for
subtraction

Place value counters are a useful
manipulative for representing the steps
of the formal written method. These
should be used alongside the written
layout to ensure conceptual
understanding and as a tool for

explaining.

----- dn Farahrs T

(I LI T IT T Tole
L] L 1]

473'5 2
-3271
1081

T8

Strategies & Guidance

CFPA

Caleunlating with decinzal numbers

Assign different values to Dienes
equipment. If a Dienes 100 block has the
value of 1, then a tens rod has a value of
o1 and a cnes cube has a value of o.01.
These can then be used to build a
conceptual understanding of the
relationship between these.

Flace value counters are another useful
manipulative for representing decimal
numbers.

All of the caleulation strategies for
integers (whele numbers) can be used to
calculate with decimal numbers.

1 ﬁ= 01 ==0.01

242+134

L] i

o O @
®e oL ®

o -

-
Q L ]
® o e%

41

n,ug!z P
o ®

coLun Mo

14
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National Curriculum objectives linked to multiplication
and division

These objectives are explicitly covered through the strategies outlined in
this document:
e count from 0 in multiples of 6, 7, 9, 25 and 1000
erecall and use multiplication and division facts for multiplication tables
upto12x12
e write and calculate mathematical statements for multiplication and
division using the multiplication tables that they know, including for
two-digit numbers times one-digit numbers, using mental and
progressing to formal written methods
erecognise and use factor pairs and commutativity in mental
calculations
e 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
e multiply two-digit and three-digit numbers by a one-digit number using
formal written layout
o find the effect of dividing a one- or two-digit number by 10 and 100,
identifying the value of the digits in the answer as ones, tenths and
hundredths.

The following objectives should be planned for lessons where new
strategies are being introduced and developed:

e 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
obiects are connected to m obiects.

Year 4 Multiplication

Strategies & Guidance CPA
Multplying by 10 and 100
When you multiply by ten, each part is (e R pro=s prven
ten times greater. The ones become tens, N T [ "
the tens become kundreds, ete. -
When multiplying whole numbers, a zero 3
holds a place so that each digit has a —
value that is ten times greater. 3 0] 3x10=30
Repeated multiplication by ten will build . -
an understanding of multiplying by 100 e
and 1000 . - 3¢ 100 = 300
310 |O -
R @) QO Q 3 x 1000 = 3000

Using known facts and place value fazior  facto product
for mental multiplication involving 3 x 7 =21
minltiples of 10 and 100 OOOOD O(“\'

)
Pupils use their growing knowledge of O O OOO I:_—}l:_\'
multiplication facts, place value and =1= =4
derived facts to multiply mentally. O O OOO O(:/'—\'I

Emphasis is placed on understanding the o H
/%3 =12

relationship (10 times or 100 times

greater) between a known number fact
and one to be derived, allowing far
larger fact families' to be derived from a

single known number fact.

Fnowledge of commutativity (that
multiplication can be completed in

order) is used to find a range of related

facts,

any

30x7 =210

T0x3 =210

Tx30=210

3x70=210

f product

1

300 x 7 =2100

TOOx 3 =2100

7« 300= 2100

3x700=2100
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Year 4 Multiplication

Strategies & Guidance

CPA

Strategies & Guidance

CPA

Multplying by partittioning one
number and multpling each part

Pupils build on mental multiplication
strategies and develop an explicit
understanding of distributive law, which
allows them to explore new strategies to
make more gfficient calculations,

As well as partitioning into tens and ones
{a familiar strategy). they begin to
explore compensating strategies and
factorisation fo find the most efficient
solution fo a calculation,

Distributive law

ax(b+el=axb+axe

14

10 & and
14 14
m— — m— —
b ....... |:| ........
duh fah 12x4 L1}
ELES
14
- —
1
D=6 + 3=k
0 f
s — |

Mental multiplication of three 1-
digit numbers. nsing the associative
law

Pupils first learn that multiplication can
be performed in any order, before
applying this to choose the most gfficient
order to complete calculations, based on
their increasingly sophisticated number
facts and place value knowledge.

Four pots each containing two flowers which each have

seven petals. How many petals in total?

222

(4%2)x7 or 4x(2x7)

Short muldplicaton of 3-digit
numiber by i-digit nnmber

To begin with pupils are presented with
calculations that require no regrouping
or only regrouping from the ones to the
tens, Their conceptual understanding is
supported by the use of place value
counters, both during teacher
demonstrations and during their own
practice.

With practice pupils will be able to
regroup in any column, including from
the hundreds to the thousands, including
being able to multiply numbers
containing zero and regrouping through
multiple columns in a single caleulation.

Exemplification of this process is best understood

through viewing the video tutorial

Hiund reds

Hu=grmh

Ha Fdreed Tera

Harored: Tera

| Tern | Cina
+ 4
B899

e

- IBSQII -

iy

(000!

To calculate 241 x 3,
represent the
nurmber 241.
Multiply each part
by 3, regrouping as
needed.
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Year 4 Division

Strategies & Guidance CPA Sirategies & Guidance CPA
Dividing by 10 and 100 Short division of 4-digit numbers | Division as sharing
When divide bu te o . [Tl P 0] nen by 1-digit numbers
ot div Y ten, each part is | s 30:10=3 . g -
ten times smaller. The hundreds — . Fupils start with dividing 4-digit T™h H T 0
become tens and the tens become ones, = 300 =100 =3 numbers by 2, 3 and 4. where no o o %9
Each digit is in a place that givesita 3000 = 1000 =3 regrouping is required. Place value e
. . e counters are used simultaneously in a 4 -
value that is ten times smaller. asm——— place value chart, to develop conceptual 313486 * ® aes
When dividing multiples of ten, a place ) 3 300+ 10=30 understanding. - ™ :::
holder is no longer needed so that each - e 3000 = 100 = 30 They progress to calculations that
digit has a value that is ten times Iz — require regrouping in the hundreds or
smaller. E.g. 210 - 10 = 21 . 3 O tens colummns. Divici )
ivision as grouping
- 3000 = 10 = 300 Pupils build on their conceptual

Dertved facts

Pupils use their growing knowledge of
multiplication facts, place value and
derived facts to multiply mentally.

Inderstanding of the inverse
relationship befween multiplication
and division allows corresponding
division facts to be derfved.

210=7=130
210+3=T0
210+30=7
210+70=13

2100+ 7 =300
2100 =3 =700
2100+ 300=7
2100+ 700=3

knowledge of division to become
confident with dividing numbers where
the tens digit is smaller than the
divisor, extending this to any digit
being smaller than the divisor,

Division of a one- or two-digit
number by 10 and 100, identifying
the valne of the digits in the

answer as ones, tenths and
hundredths

When you divide by ten, each part is
ten times smaller. The tens become ones
and the ones become tenths. Each digit
is in a place that gives it a palue that is
ten times smaller.

24:-10=24

Cnat . fanis

runcesdita
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Year 5 and 6 National Curriculum objectives linked to

integer addition and subtraction

Year 5 and Year 6 are together because the calculation strategies used
are broadly similar, with Year 6 using larger and smaller numbers. Any
differences for Year 6 are highlighted in red.

These objectives are explicitly covered through the strategies outlined
in this document:

add and subtract numbers mentally with increasingly large
numbers

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

use negative numbers in context, and calculate intervals across
zero

perform mental calculations, including with mixed operations and
large numbers

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

The following objectives should be planned for lessons where new
strategies are being introduced and developed:

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

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

solve problems involving addition, subtraction, multiplication and
division and a combination of these, including understanding the
meaning of the equals sign.

Strategies & Guidance

CPA

Connt forwards or
baclowards in steps of
powers of 10 for any given
number up to 1 0oo ocoo

Skip counting forwards and
backwards in steps of powers of
1o (i.e. 10, 100, 1000, 10 0OC
and 100 coo) should be
incorporated into transition
activities and practised
regularky.

In Year 5 pupils work with

numbers up to 1 oo coo as well
as tenths, hundredths and
thousandths.

In BB rupils work with

numbers up o 1o o000 0o,

Support with place value counters on a place value chart,

repeatedly adding the same counter and regrouping as needed.

Counting sticks and number lines:

L] | | I .
9700 aED0 9500

0 01 02
Fay particular attention to bowundaries where regrouping

happens more than once and so more than one digit changes.
eg. 95900+ 100=10000 or 59000+ 1000 =100 000

Using known facts and
understanding of place
value to derive

Using the following language
makes the logic explicit: I know
three ones plus four ones is
equal to seven ones. Therefore.
three ten thousands plus four
ten thousands is equal te seven
ten thousands.

In Year 5 extend to multiples of
10 oo and 100 coo as well as
tenths, hundredths and
thousandths.

In [FEEEE =xtend to multiples of

one million.

These derived facts should be
used to estimate and check
answers to calculations.

3+4=7
[ 1 AL I‘-'

L

ll . By _ !lg
® .. T4

30000 + 40 000 = 70 000

200 000 + 400 000 = 700 000

® @8

e * 82 - 388
20 000 + 40 000 = 60 Q00 .'
40 000 + 20 000 = 60 Q00 &O000
60 000 - 40 D0 = 20 000 '

60 000 - 20 000 = 40 000

“II“ 06=02+04

0.6=04+02

II 0.2 0.2=06-04
04=06-02
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Year 5 and 6 Addition and Subtraction

Strategies & Guidance

CPa

Strategies & Guidance

CPA

Partiioning one number
and applying known facts to
add.

Pupils can use this strategy
mentally or with joftings as
nesded.

Pupils should be aware of the
range of choices available when
deciding hew to partition the
number that is fo be added.

They should be encouraged to
count on from the number of
greater value as this will be
more efficient. However, they
should have an understanding
of the commutative law of
addition, that the parts can be
added in any order.

Pupils have experience with
these strategies with smaller
numbers from previous years
and so the focus should be on
developing flexibility and
exploring efficiency.

Partitioning into place value amounts [canonical partitioning):

4650 + 7326 = 7326 + 4000 + 600 + 50

'&'g} aw f:ii“
F'

With place value counters, represent the larger number and then

add each place value part of the other number. The image above

shows the thowsands being added.

Represent pictorially with an empty numberline:

+ 0000 + EOD + 50
— Ty
7326 11326 11926 11976

Partitioning in differant ways [non-canonical partitioning):

Extend the ‘Make ten’ strategy [see guidance in ¥1 or Y2 to
count on to a multiple of 10.

6785 + 2325 = 6785 + 15 + 200 + 2110

+15 + 20K} + G000
Y P —
G785 ba00 F000 1197

The strategy can be used with decimal numbers, Make one:

147 +36=147+03+33=15+33

+0.3 +3.6
T —
la.¥ 15 18.3

Subtraction by parttioning
and applying known facts.

Pupils can use this strategy
mentally or with jottings as
needed.

Pupils should be aware of the
range of choices available when
deciding how to partition the
number that is to be subtracted.

Pupils have experience with
these strategies with smaller
numbers from previous years
and so the focus should be on
developing flexibility and
exploring efficiency.

Partitioning into place value amounts [canonical partitioning):

75221 -14300 =75 221 — 10 000 — 4000 — 300

=yraes | [l T CoTIr] | LIRS

oo 3@ 00 00 ¢
6o .©0°
y';

Represent pictorially with a number ling, starting on the right and

having the arrows jump to the left:

= 300 — 4000 — 10 000
f.—_-n.‘_‘

60521 61271 65 221 7R 221

Develop understanding that the parts can be subtracted in any

order and the result will be the same:

— 10 000 - 300 — 4000
(..I-._‘—l.“\.

60521 Toal Y1 75 221

Partitioning in different ways (non-canonical partitioning):

Extend the ‘Make ten’ strategy {see guidance in Y1 or ¥2) to
count back to a multiple of 10.

—79 =14 000 —221
P el T i 5
60931 61000 T5000  7e 221
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Year 5 and 6 Addition and Subtraction

Strategies & Guidance

CPA

Calculate ditference by
“connting back”

It is interesting to note that
finding the difference is
reversible. For example, the
difference between 5 and = is the
same as the difference between 2
and 5. This is not the case for
other subtraction concepts,

75221 —-14 300

Place the numbers either end of a numberline and work out the

difference between them. Select efficient jumps.

- 700 — 60 000 -2
r-_-..\,.--’_
143200 15 0030 75000 75221

Finding the difference is efficient when the numbers are close to
each other:

Near doubles

Pupils should be able to double
numbers up to 100 and use this
to derive doubles for multiples of
ten as well as decimal numbers.
These facts can be adjusted to
calculate near doubles.

160 + 170 = double 150 + 10 + 20
160 + 170 =double 160+ 10 or 160+ 170 =double 170 - 10

25+26=double 25+0.1

Strategies & Guidance

CPA

G012 - 3976
.Y
8976 000 9012

Calculate difference by FL221-14300
“connting on”

£7
Addifion strategies can be ,fﬂ'-\,..-—-— + 69000 + 221
used to find difference. 14300 15000 =000 ?.5 =

Finding the difference is efficient when the numbers are close to
each other

G012 - 8976
+ 24 +137
f'..‘-'_-___-_‘-‘-“ﬁ'r-_-‘\
A976 000 9012

Partition both numbers and
combine the parts

Pupils should be secure with this
method for numbers up to 10
oo, using place value counters
or Dienes to show conceprual
understanding.

If multiple regroupings are
reguired. then pupils should
consider using the column
method.

7230+ 5310 =12 000 + 500 + 40

200 + 300 = 500

5&&

OQ@

TOOD + 3000 = 12000 30+ 10 = 4D

Pupils should be aware that the parts can be added in any order.
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Year 5 and 6 Addition and Subtraction

Written column methods
for addition

In Year 5. pupils are expected to
be able to use formal written
methods to add whole numbers
with more than four digits as
well as working with numbers
with up to three decimal places.

Pupils should think about
whether this is the most efficient
method, considering if mental
methods would be maore
effective.

Continue to use concrete

manipulatives alongside the
formal method.,

When adding decimal numbers
with a different number of
decimal places. in order to avoid
caleulation errors, pupils should
be encouraged to insert zeros so
that there is a digit in every
row. This is not necessary for
calculation and these zeros are
not place holders as the value of
the ather digits is not changed
by it being placed.

For this method start with the digit of least value because if
regrouping happens it will affect the digits of greater value.

Strategies & Guidance

- oo ® e @

L -
34623.’ Q’z Qli:s

+ 5 5 4 1 [ |a
O
Q'Q

Combine the counters in each column and regroup as needed:

® B

3 4 6 2 3

+ 5 5 4 1 P ——— |

1 ulf'_,
- e

- .ﬂ@
4016 4 '!'3'*
® 8

Drecimal numbers:

3 4 .2 5 ® ' -
i L]
15 .4 * e e%
-+ G, _"|, ] . '.
i i 1
g O .0 1 =2

Written colmumn methods
for subtraction

In Year 5, pupils are expected to
be able to use formal written
methods to subtract whole
numbers with more than_four
digits as well as working with
numbers with up to three
decimal places.

Pupils should be given plenty of
practice with calculations that
require multiple separate
instances of regrouping.

In Year 3 and 4 they become
more familiar with caleulations
that require ‘regrouping to
regroup’. Understanding must
be secured through the
considered use of manipulatives
and images, combined with
careful use of language.

Pupils should think about if this
is the most efficient method,
considering whether mental
strategies (such as counting on,
using known number facts,
compensation etc,) may be
likelier to produce an accurate
solution.

CPA
41362 - |
3224 3 31-‘-: LI LI
e @ ®
31 51 — T =
13 2 ]
os sessse® i
-3 2 2 4 3 268 eee uta
e Ly
3 119 .

The term regrouping should be the language used. You can use
the terms ‘exchange” with subtraction but it needs careful

consideration.

Youw can regroup 62 a3 50 and 12 (5 tens and 12 ones) instead of
60 and 2 (6 tens and 12 ones).

Or you can ‘exchange’ one of the tens for 10 ones resultingin 5

tens and 12 ones.

If you have exchanged, then the number has been regrouped.
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Year 5 and Year 6 National Curriculum objectives linked to multiplication and division

These objectives are explicitly covered through the strategies outlined in this document:

multiply and divide whole numbers by 10, 100 and 1000

multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including long multiplication for two-digit numbers
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 multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication

divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole
number remainders, fractions, or by rounding, as appropriate for the context

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

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

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

The following objectives should be planned for lessons where new strategies are being introduced and developed:

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

solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of
the equals sign

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

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

solve problems involving addition, subtraction, multiplication and division

solve problems involving the relative sizes of two quantities where missing values can be found by using integer multiplication and division facts.
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Year 5 and 6 Multiplication

Strategies & Guidance CPA Strategies & Guidance CPA
3Muluply and divide whole | when you multiply by ten, each part is ten times greater. The ones Using known ﬁﬂ:‘: and
nm“::]b“':;sg?;i::;:h‘ ‘o become tens, the tens become hundreds, etc. ﬂ;ﬁ;ﬁ;;?n?::;e m 2x3=6
ioo and 1000 I When multiplying whole numbers, a zero holds a place so that each Emphasis is placed on m 3x2=6
Avoid saying that you “add digit has a value that is ten times greater. gcﬂleﬁl;snrz:;tr;f;i;ﬁ ioo

a zero” when multiplying
by ten and instead use the
language of place holder.

Use place value counters
and charts to visualise and
then notice what happens
to the digits.

102.14 x10=1021.4

Thouwmnds Hundrmds Fara Gwas

e @

Q)

lerim hunchecia

@i

™ -
When you divide by ten, each part iz ten times smaller. The
hundreds become tens and the tens become ones. Each digitisina

ee
L

place that gives it a value that is ten times smaller.

When dividing multiples of ten, a place holder is no longer needed

so that each digit has a value that is ten times smaller.
Eg 210+ 10=21

2103 =10=2103

Hursdas o Ters Loz * henibs furpienite
®@e @ ..Qg
-\q‘.
0
M
@0 © i<

times greater) betiveen a
known number fact and one
to be derived, allowing far
larger fact families’ to be
derived from a single known
number fact.

Knowledge of commutativity
is further extended and
applied to find a range of
related facts.

Pupils should work with
decimals with up to fwe
decimal places.

These derived facts should be
used fo estimate and check
answers to calculations.

CIED
DHIHETNN |

]"

fftf:][.ff_zf

3x20=80
20x3=60

2% 300 = 600
300 % 2 = 600

3 ¥ 200 =600
200 x 3 = 600

(T

L 1L L ]['\..—’x.-‘-\. [l.
o {:;,I' ey

2% 3 x10=060

2x30x10 =600
3x10 =600

20x

20 % 30 =600
30 x 20 =600

These are the multiplication facts pupils should be able to derive from a known fact

2 100 000 JOOO00x3 | TOOOO0x 30 | TOOOx 300 | 700x 3000 | 7Ox 30000 | 7 x 300000
210000 JO0D00 K3 TO00 « 20 FOO x 300 J0 % 2000 T w30 000
21 000 JO00x 3 TO0x 30 Tl 300 7 3000
2100 JO0x 3 TOx 30 7w 300
210 0K 3 Tw30
21|=]7x3
2.1 0.7x3 Tul3
0.21 007 x3 0.7x0.3 7003
0.021 0007 % 3 007w 0.3 0.7x 003 7 % 0.003
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Year 5 and 6 Multiplication

Strategies & Guidance CPA Strategies & Guidance

Doubling and halving Multiply by partitioning
one number and

Pupils should experience —— hakee multiplying each part

doubling and kalving larger

and smaller numbers as they

. . |

expand their understanding dhube halve Distributive law

of the number system.
ax(b+ecl=axb+axe

Doubling and halving can Multiply by 4 by doubling and doubling again

then be used in larger

calculations, eg le=4=32x2=64%

Divide by 4 by halving and halving again

eg l04-4=52+-2=26

doubls

doukle

oo ubls

Build on pupils” understanding
of arrays of counters to
represent multiplication to
see that area models can be a
useful representation:

%14 = Bx10 + Ex 4

80 32

Cuisenaire rods to build arrays

14

80 32

Represent with area model

10x8

—

1] ]
Jottings on a number line
Bead string where each bead has a value of 8:

29099900000

29—

Multiply by & by doubling three times
g l2x8=24=x4=4E«2 =08
Divide by B by halving three times

eg 104 +8=52+4=26+2=13

Commmutative law

A
%10 L
o

hahe=

5

w § +10
E doukle

axb=bxa
Associative law

axbxe=(axb)xe

Multiply by 5 by multiplying by 10 then halving,
eg 18=5=180+2=590.
Divide by 5 by dividing by 10 and doubling,

eg. 460+ 5 = double 45 =52

=ax(bxe)

They should explore and
compare the different options
and choose the most efficient
order to complete
calculations.

3 Falw

3 Falu Using knowledze of Calculate & x 24 by using factor pairs of 24
factors

Falus ] Two and twelve are factors of 24:
In Year 5 pupils are expected Ex2x12 Ex12x2
to be able to identify factor 2 12
pairs and this knowledge can
be used to calculate.
3] B
Pupils will be using the
commutative and associati'e | Three and eight are factors of 24:
lmws of multiplication. PETT Exdx3
3 B

Four and six are factors of 24:

Bxdxb BxGxd
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Year 5 and 6 Multiplication

Year 5 and 6 Division

Strategies & Guidance

CPA

Strategies & Guidance

Formal written method of
short nmltiplication

Conceptual understanding is
supported by the use of place
value counters, both during
teacher demonstrations and
during their own practice.

Harndreds Tera

241

!Oﬂr@'ﬂ

[0/00)

Deriving facts from known
facts

Pupils use their growing
knowledge of multiplication
faets, place value and derived
faets ro multiply mentally.

Understanding of the inverse
relationship befween
multiplication and division
allows corresponding division
facts to be derived.,

Multplying by a =-digit
number

Formal written method of
long mmhtiplication

In -pupﬁs are extended
from multiplication by a 1-
digit number to multiplication
by a =-digit number.

Extend the place value chart
model used in Year 4, using
an additional row on the
place value chart.

Extend understanding of the
distrubitive law to develop
conceptual understanding of
the tweo rows of the formal
written method.

Diienes blocks can be used to
construct area models to
represent this,

243

486
2430

12x34

:(I [ ) e i

340
A

243 x2

2431 x 10

o

O s G| W
0O oM P

2x34=68

Using knowledge of
multdples to divide

Using an area medel to partition
the whaole into multiples of the
divisar (the number you are
dividing by).

IIIIIIIIII IIII e
80 32

14
? — 1 i~
80 32
: 112 8 112

1260+6 = 1200+6 + 60+6

How many egual partsy

THHINEzzze

210
200 10
. 1200 60
1260
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Year 5 and 6 Division

Strategies & Guidance

CPA

Strategies & Guidance

Short division

Dividing a g-digit nnmbers
by 1-digit numbers

The thought process of the
traditional algorithm is as

Sfollows:

How many 45 in 87 =
How many 45 in 57 1 with:
remaining so regroup.
How many 45 in 127 3
How many 45 in 87 =

Warning: If you simply apply
place value knowledge to each
step, the thinking goes wrong if
you have to regroup.

How many g5 in Sooo? 2000
How many 45 in 5007

100 with 1 remaining (illogical)
The answer would be 125

Sharing the dividend builds
conceprual understanding
however doesn't scaffold the
“thinking” of the algorithm.

Using place value counters and
finding groups of the divisor for
each power of ten will build
conceprual understanding of the
short division algorithm,

Area models are also useful
representations. as seen with
other strategies and exemplified
for long division.

85284

2132
Shasing 4 85128

Hundrads Tens Dines

Thousands

& thousands shared into 4 equal groups
% hundreds shared into 4 equal groups
Regroup 1 hundred for 10 tens

12 tens shared into 4 equal groups
& ones shared into 4 equal groups.

Grouping

Thausands

Long division

Dividing a J-digit number by
a z-digit number

Follow the language structures
of the short division strategy.
Instead of recording the
regrouped amounts as small
digits the numbers are written
out below. This can be easier to
work with when dividing by
larger numbers.

If dividing by a number outside

of their known facts, pupils
should start by recording some
multiples of that number ro

scaffold.

408 + 12

X

O o T |
IEEEErEEEn (EEEEPEEEE P

L T .n_'_.l

30=12 =360 4 =12 =48

How many groups of 4 thousands in 8 thousands?
How many groups of 4 hundreds in 5 hundreds?
Begroup 1 hundred for 10 tens.

How many groups of 4 tensin 12 tens?

How many groups of 4 ones in 8 ones?
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