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Aims
The national curriculum for mathematics (2074)
aims to ensure that all pupils:

* become fluent in the fundamentals of mathematics, including
through varied and frequent practice with increasingly complex
problems over time, so that pupils develop conceptual
understanding and are able to recall and apply their knowledge
rapidly and accurately to problems

« reason mathematically by following a line of enquiry, conjecturing
relationships and generalisations, and developing an argument,
justification or proof using mathematical language

» can solve problems by applying their mathematics to a variety of
" routine and non-routine problems with increasing sophistication,
including breaking down problems into a series of simpler steps
and persevering in seeking solutions."




Mathematics is an interconnected subject in which pupils
need to be able to move fluently between representations of
mathematical ideas. ...pupils should make rich connections
across mathematical ideas to develop fluency, mathematical
reasoning and competence in solving increasingly
sophisticated problems. They should also apply their
mathematical knowledge to Science and other subjects.

National Curriculum 2014




Introduction

Written methods of calculations are based on mental strategies. Each of the four operations
builds on mental skills which provide the foundation for jottings and informal written methods

of recording. Skills need to be faught, practised and reviewed constantly. These skills lead on to
more formal written methods of calculation.

Strategies for calculation need to be represented by models and images to support, develop
and secure understanding. This, in turn, builds fluency. When teaching a new strategy it is
important to start with numbers that the children can easily manipulate so that they can
understand the methodology.

The transition between stages should not be hurried as not all children will be ready to move
on to the next stage at the same time. Previous stages may need to be revisited to consolidate
understanding when introducing a new strategy.

A sound understanding of the number system is essential for children to carry out calculations
efficiently and accurately.




Magnitude of Calculations

Year R: U + U, U - U, doubling single digit numbers, halving and sharing numbers up to 10

Year 1: U + U, U + TU (numbers up to 20) including adding zero, U - U, TU - U (numbers up to 20) including
subtracting zero, Ux U, U + U

Year 2: TU + U, TU + multiples of 10, TU+TU,U+ U+ U, TU- U, TU -tens, TU-TU, Ux U, U+ U and
TU + U (within 2,5 and 10x tables)

Year 3: add numbers with up to three digits, HTU + multiples of 10, HTU + multiples of 100, subtract num-
bers up to three-digits, HTU - U, HTU - multiples of 10, HTU - multiples of 100, HTU - HTU, TUx U, TU + U

Year 4: add and subtract numbers with up to four-digits, ThHTU + ThHTU, ThHTU - ThHTU, add and subtract
decimals with up to two decimal places in the context of money, multiply three numbers together, TU x U,
HTU x U, multiply by zero and one, TU = U, HTU + U

Year 5: add and subtract numbers with more than four-digits, add and subtract decimals with up to three
decimal places, ThHTU x U, ThHTU x TU, HTU x TU, multiply whole numbers and decimals with up to three-
decimal places by 10, 100 and 1000, divide numbers with up to four-digits by U (including remainders as
fractions and decimals and rounding according to context)

Year 6: add and subtract numbers with more than four-digits, add and subtract decimals with up to three
decimal places, multiply numbers with up to four-digits by TU, multiply numbers with up to two-decimal
places by a whole number, divide numbers up to four-digits by TU (interpreting remainder according to the
context), divide decimals up to two-decimal places by Uor TU




Symbols
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Children must have concrete ‘
experiences that enable them to : \ v
create visual images. They
should be encouraged to ‘ Haylock and
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Classroom resources to aid calculation
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Structures of Addition (Haylock and Cockburn 2008)

Children should experience problems with all the different addition structures in a
range of practical and relevant contexts e.g. money and measurement

Aggregation
Union of two sets @« + +

How many/much altogether?
The total

$+m+m

Augmentation o 0, 1
Start at and count on

& 7 8 9% 10 11 12 13 14 15
Increase by : L-98008—-0000C— 8808800000 — 8888800000

Go up by

Commutative law NS
Understand addition can be done in any order .

Start with bigger number when counting on
(Explain to children that subtraction does not have this

property) +

is the same as/equal to (=)




Addltlon Vocabulary

total

Reception Year 1 and Plus Year 2 count on
count on qnd add. ceunt o add addition
more totl || more total | e,
altogether SUM || qltogether  sum altogether sum
Year 3 Year 4
ear : and plus p;us count on oha
count on s add addition
add addition
more totgl || More sum total
altogether  sum || altogether increase
Year 5 Year 6
l'” and ...t on radd count on
Plus _1d e and
addition addition plus
more sum total || more sum total
altogether INCrease || gitogether increase
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Addition

Addition and subtraction should be taught together.

Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.

End of Year Expectations
(Early Learning Goals)

Possible Concrete and
Visual Representations

Teacher Modelling and
Children’s Recording

Fluency

(Recall & application
of number facts)

Reception

Magnitude of numbers: U + U

Can say the number that is 1 more
than any given number

Using quantities and objects they add
two single digit numbers and count on

Rhymes and stories e.g. 1,2,3,4,5, once |
caught.... 1,2, buckle my shoe

B 5 EEIEN

%%

One rr.cm'ffwan
threeis four

1,2,5,4,5,6
... thereare 6
teddies

.O. and.. makes 5 ‘
¥ il ¥ il

| 1 ] ] 1 1

0 I 2 3 4 5

Use practical resources such as bears, cars,
counters, cubes and number lines and progress
‘to a resource such as Numicon

Always done practically using Numicon or
non-structured resources

Children may record using their own images, making
marks that they can explain

Extend to recording number sentences alongside the
practical by the end of the year for those who are
ready

Use of drawings initially, progressing to digits when
ready

Children may record Pooco® Yola
pictorially progressing A0 S I
to recording number P
sentences alongside 9 W‘KJ, 6

ole

Evidence to include observations, photographs,
notes from discussions

Recognise and order numbers 0 to
20

Count reliably up to 20 everyday
objects

Find one more than a given
number up to 20

Counting on in 1s from 1 to 20,
progressing to counting on in 1s
from any given number up to 20
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Addition

Addition and subtraction should be taught together.

Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.

d of . Possible Concrete and Teacher Modelling and Fluency
End of Year Expectations Visual Representations Children’s Recording {acall Papploz oo

Year 1

Magnitude of numbers: U + U, U + TU
(numbers up to 10) including adding zero

Children must experience combining two,
and then more than two, groups of objects
using counting on and the language of
addition e.g. add, plus

Children must experience increasing numbers
e.g. what is two more than seven ?

Compare quantities to say how many less
and/or how many more

is three’

‘two more
than three is

five ortwo
less than five

Use practical resources such as bears, counters, cubes
and number lines/hundred grids and progress to a

resource such as Numicon to encourage counting in
groups rather than ones

Il using Numicon, children could usce printed
Numicon icons and stick these in - progressing
to recording number sentences alongside

e p =

1 + 2 = 3
Example

Children may record
pictorially progressing
Lo lbcmding number
sentences alongside

Jumping in 1s first then progressing to jumps of
different sizes. Start from the bigger number

3+2=5 ot 1T & ¢ i

9+6

Count forwards, to and across 100,
beginning with 0 or 1 or from any
given number

Switch count between tens and
ones e.g. 10, 20, 30, 31, 32,33 ...

Represent and use number bonds
up to 20 (establish addition and
subtraction as related operations)

Find one more than a number
Find ten more than a number

Count in multiples of 2s, 5s and 10s
starting on multiples to highlight
pattern recognition

Year 2

Magnitude of numbers: TU + U, TU +
multiples of 10, TU+TU, U+ U+ U

Children should be able to partition numbers in
different ways e.g. as 2+2+2+1 or 5+3 or 23 as
20 +3 or 10+13

Children should use concrete objects, pictorial
representatiens and add numbers in different
contexts e.g. money, measures

ENSURE CHILDREN HAVE THE OPPORTUNITY TO
ADD MORE THAN TWO NUMBERS

Children should understand the language of
sum .

Ensure children understand that addition is
commutative (can be done in any order), e.g.
starting from the bigger number.

45 Tens Units/Ones . .
& 10s is Cuisenaire:

gi ob | [raie
B

i0 15 20 25 30 35 40 45

wumbered and partiofly armbered number fines
M SINSSNNIEe —ZUNCCOXX 1T SReRSesees 000000

Use practical resources such as bears, counters, cubes
and Numicon, number grids, a range of number lines,
place value appara@us/Dienes, place value grids, place
‘value cards. Encourage children to partition numbers
rather than counting in ones.

Children apply, develop and secure their
understanding of place value,
e.g. 17 =1 ten and 7 ones (7 units)

Continue use of empty number lines to record as
appropriate with efficient jumps, e.g. 10s

Use jottings and record number sentences with a
pictorial or concrete image to represent

CInis/Omes

E.g. ;? ol VP

| oc o

+
||
40 3

1?0 +8

- 60 -9 60+ 9 - 62

Show increasing fluency in deriving
pairs of numbers up to 10 and then
up to 20

Use knowledge to derive and use
number facts up to 100

Add numbers mentally including
TU+ U, TU+tens, TU+TU,U+U+U
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Addition

Addition and subtraction should be taught together.

Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.

End of Year E . Possible Concrete and Teacher Modelling and Fluency
nd of Year Expectations Visual Representations Children’s Recording (el Bonpyilesfian

Year 3

Magnitude of numbers: numbers with up
to 3 digits, HTU + multiples of 10, HTU +
multiples of 100

Add numbers with up to three-digits

(leading to formal written column method)

ENSURE CHILDREN HAVE THE OPPORTUNITY
TO ADD MORE THAN TWO NUMBERS WITH
DIFFERING NUMBERS OF DIGITS

Children should partition numbers, up to 1000,
in different ways

e.g.146=100+40+6 or 100 +30 + 16

Solve problems in different contexts including
missing number problems

Year 4

Magnitude of numbers: numbers with up
to four digits, ThHTU + ThHTU, decimals
with up to two decimal places in'the
context of money

Add numbers with up to four-digits (formal
written column method) including numbers

with up to two decimal places in the context
of money

ENSURE CHILDREN HAVE THE OPPORTUNITY

IS e lTlalo ] Tons Ones
TN AT
ARIBIU[BW(0 B N
RGN ®e @@@@
a8 ulslee 8w @
515253 34853 57 5859 60
6162 63 64 6566 67 68 69 T0
WM B IUB 6T B
81782 83 8465 (8587 88 89 90
9192 9319495 9697 9899 100

)
181182183, 1841851 186|157 188189199
191192193 1941195196 197198199 200

Hundreds Tens Onits/Qnes|

AR 100 | emmees 20| 5 16

Fs

®®

0 10 20 30 40 50

Children apply, develop and secure their understanding
of place value and begin to record in columns .

Manipulative resources such as place value
apparatus SHOULD be used alongside calculations

Expanded column addition (without exchange
initially) with up to three-digits:

T u T
40 + 1 40 +

+20 + 8 20 +

= |0 wC

60 + 9 =69 70 + 1
10

Expanded recording
with exchange

Expanded recording
without exchange

H T U
100 + 40 + 1
+ 100 + 20 + 8

200 + 60 + 9 =269

Expanded recording
Progressing to compact when ready:

HTU HTU
LAk 143

+128 +128

271

1
Compact (column) recording Column addition (with exchanging)

269

Add decimals in the

TO ADD MORE THAN TWO NUMBERS Partially numbered and blank number lines HTU context of money
INCLUDING DECIMALS, WITH DIFFERING ‘789 £789
NUMBERS OF DIGITS Cui Fe Bar model: )
uisenaire: : + 642

+£6.42
Solve two-step problems in different _ I—u’o 30 1431 _—
contexts including missing number problems L e | L 1— £14.31

1
11

Count in ones, tens and hundreds
maintaining fluency through varied
and frequent practice

Count from 0 in multiples of 4, 8, 50
and 100

Find 10 or 100 more than a number

Mentally add HTU + ones,
HTU + tens, HTU + hundreds

Perform mental calculations with
two-digit numbers, the answer could
exceed 100

Count in 6s, 7s, 9s, 25s and 100s
Find 1000 more than a number

Perform mental calculations with
increasingly large numbers to aid
fluency

13
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Addition

Addition and subtraction should be taught together.

Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.

; . Possible Concrete and Teacher Modelling and Fluency
End of Year Expectations Visual Representations Children’s Recording L o

Year 5

Magnitude of numbers: numbers with
more than four digits, decimals with up
to three decimal places

Add numbers with more than four-digits and
decimals up to three places

(formal written column method)

N.B. ENSURE CHILDREN HAVE THE OPPORTUNITY
TO ADD MORE THAN TWO NUMBERS INCLUDING
DECIMALS, WITH DIFFERING NUMBERS OF DIGITS

Solve multi-step problems selecting and justifying
methods

Perform mental calculations with increasingly
large numbers

Year 6

Magnitude of numbers: numbers with
more than four digits, decimals with up
to three decimal places
Add numbers with more than four-digits and
decimals up to three places

(formal written column method)

N.B. ENSURE CHILDREN HAVE THE OPPORTUNITY
TO ADD MORE THAN TWO NUMBERS, INCLUDING
DECIMALS, WITH DIFFERING NUMBERS OF DIGITS

Solve more complex calculations mentally

01 0.2 0.3 0.4 05 0.6 07 0.8 0.9
1 2 3 4 5 6 7 8 9
U 1/10 1/100

(ﬁ?‘:

g

0.01 >
4 /
(o Sy
Cuisenaire: Bar model:
I | o [ oc]
[ 1
R [ S A
Lt r 1111
| S L L L L L L L L
I I 1N N [N NN N N N N
T | T I I
0 0.1 0.2 0.3 0.4 05

Partially numbered and blank number lines

. | Baeed ]

Manipulative resources such as base 10
apparatus or place value counters could be
used alongside algorithms

2121 21.41
+1128 1.12
— +0.35
_ 3269 22.88

Column addition (no exchanging)

5189 51.89

+3128 + 3.128

8317 55.018
11 11

Column addition (with exchanging)

Addition with decimals up to three
decimal places including in different
contexts e.g. money and measures

Count forwards in powers of
ten up to 1 000 000

Count forwards in positive and
negative whole numbers
through zero

Practise mental calculations
with increasingly large numbers

Practise fluency of written
methods

Count in tens and hundreds
increasing fluency of order
and place value

Perform increasingly complex
mental calculations and those
with increasingly large
numbers to aid fluency

14




Structures of Subtraction (Haylock and Cockburn 2008)

Children should experience problems with all the different subtraction structures in a
range of practical and relevant contexts e.g. money and measurement

Partitioning
Take away
... how many left?
How many are not?
How many do not?

seg OB i

Comparison
What is the difference?
How many more?
How many less (fewer)?
How much greater?
How much smaller?

m —0 ‘two more than three
_ Is jfive or two less thaon

five is three’

Inverse-of-addition

What must be added?
How many (much) more needed?

+[ 1=

There are ten pegs
on the hanger —
how many are covered?

Reduction

Start at and reduce by
Count back by
Go down by

1 2 3 45 6 7 8 9 10




Subtraction Vocabulary

Rec;pﬂon ke away o Tokeaway  Ver® goke away
e f subtract | . subtract

fewer Countback - = Tewer el
minus count back minus  count back
duffer'ence between difference between difference between

(Year3  toke away ' *  take away

leave leave
subtract

fewer
minus

difference between

subtract ¢
ewer

count back

minus  count back
difference between

Year 5
leave

fewer

difference @ween

toke away | 7¢"°  take away
leave
subtract subtract
~ minus count back fewte\:inus count back

difference between

16




1 Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.
Su bt ra Ct|0n Addition and subtraction should be taught together.

End of Year Expectations Possible Concrete and Teacher Modelling and Fluency
. . . e Recall & licati
(Early Learning Goals) Visual Representations Children’s Recording e
. Always done practically using Numicon or Recognise and order numbers up
Receptlon Rhymes and stories non-structured resources to 20 (0-20, 20-0)
Ten green bottles ) : : ; ; : ; :
g e = 1 Five fat Sausages keinging o5 Shen] Children may record usnng their own images, making § Find 1 less than a given number up
frying in a pan .. marks that they can explain to 20.
Use of drawings initially, progressing to recording Counting back in 1s from 10, then
Can say the number that is 1 less than number sentences alongside the practical by the end § 20, progressing to counting back in
any given number of the year for those who are ready 1s from any given number.

I N N T T N N

Using quantities and objects they

subtract two single digit numbers and [ 19,9.8,7 ... ] QO@/ 6~ Z"— LF
count back Q ~

Three teddies take
away two teddies
leaves one teddy
Evidence to include observations, photographs,

' ‘ notes from discussions
1,5__éziiﬁﬁl

Use practical resources such as bears, cars, counters,
cubes and number lines and progress to a resource
such as Numicon

17




. Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.
Su btra Ctlon Addition and subtraction should be taught together.

) Possible Concrete and Teacher Modelling and Fluency
End of Year Expectations Visual Representations Children’s Recording e b

Year 1

Children may begin recording pictorially as well as || Count backwards (including crossing
100) from any given number

using concrete equipment, progressing to
. 5-3
Magnitud bers: U- U, TU-U ; : :
agnitude of num 'ers ' . b recording number sentences alongside Switch count between ones and tens
(numbers up to 20) including subtracting 01 2 345 6 7 8 9 10 e.g. 33, 32, 31,30, 20, 10
B o e S e T 168 925104 32 AUy £y
zero A ' A
irdpdfgd i % % ; E gid%ﬁg %kﬁﬁ QOQ/ 6~ Z - Represent and use subtraction facts
Understand subtraction as taking away 13820668889 —00C0000000—-9008088888—0000000000y Q O ~ [-\~ T
(Partitioning structure) @ il Yo fess riatsl e (establish addition and subtraction as
3 than five is Z_:_:: -1 -1 lated i
What is ... less than ...?) ) winiwta related operations)
three vlalels m
E :E E ; T ¢ : - Find one less than a number
¥ inlul o 1 2 3 4 5 6 7 8

£l

ERREHEee 9 10
Compare quantities to say how many ‘m Find ten less than a number

less and/or how many more

Use practical resources such as bears, counters, cubes, Children could use printed Numicon icons and stick Count back in multiples of 2s, 5s and

number lines/hundred grids and Numicon to encourage | these in, again progressing to recording number 10s starting on multiples to highlight

counting back in groups rather than ones sentences alongside pattern
Finding the difference )

E = Children apply, develop and secure their Practise addition and subtraction
[muen .-
Year 2 §>" —— Onits/Ones understanding of place value and begin to record facts to 20
& 10s 1s oy i Children should use

Magnitude of numbers: TU - U, TU - tens using jottings and number sentences (alongside

TU-TU

concrete materials Show increasing fluency in
and pictorial the concrete representation) deriving subtraction facts for

representations and
: . . numbers up to 10 and then up to
Understand subtraction as taking awa : wEnk use numbers in Continue use of empty number lines to record as P P
8 i i w'i: different contexts e.g. iate with efficient i 10 20
(partitioning structure) and finding the RERERZERER) o oney and measures. appropriate errcient jJumps, e.g. 10s .
difference (comparison structure) Encourage children to e ke fagts to 20T derive
partition numbers T (W) new facts e.g. 10 - 7=3 so
Ensure children understand that —— rather than counting 100 - 70=30 '
subtraction is not commutative (can not 2 = nones: Oy no exchanging
. e — == Use knowledge to derive and use
be done in any order) T 8 s -
— subtraction number facts up to
Children should be able to partition 0 10 20 30 40 50 60 70 8 90 100
numbers in different ways Numbered and partially numbered number lines T W )
O, Mentally calculate TU- U, TU-TU
. . == ] (two digits - tens)
Cuisenaire: Bar model: =
it o 10 | exchange . § | exchanging
R S | ten for » O / regrouping
7 I ? ten ones .

18




Subtraction

Addition and subtraction should be taught together.

Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.

End of Year Expectations

Possible Concrete and
Visual Representations

Teacher Modelling and
Children’s Recording

Fluency

(Recall & application
of number facts)

Year 3

Magnitude of numbers: numbers up to
three digits, HTU - U, HTU - multiples of
10, HTU - multiples of 100, HTU - HTU

Subtract numbers with up to three-digits
(formal written column method)

Children apply, develop and secure their
understanding of place value and begin to
record in columns

Year 4

Magnitude of numbers: numbers with up
to four digits, ThHTU - ThHTU, decimals
with up to two decimal places in the
context of money

Subtract numbers with up to four-digits
(formal written column method)

Understand subtraction as the inverse of
addition

Solve two-step problems deciding upon
the appropriate operations and methods
and justifying choices made

Cuisenaire:

[P, oy L e

e
o

3
unnayg
ARY
ANy
49 4
8
Q]
n

=

45046 089 0

518253 54/35(5 57 585 0

616263 64 65 66 67 6869 T0

B sy S| 20 EEEEEEEE - -
818283 84(85 (86 &7 8889 90

9192793794 95(96 97 98 99 10 .

101102103 104] 105106, 107108 109, 110 Bar model:

10112113114 105 161147 118 119 120

121122123124 1381126127128 129 130 100

1317132 133/ 134] 13511361137 1381139 140

141142 143 144145146 147 148 149 150
151152159 154155156 157 158 159 160
1617162 16316471651 166167168169 170,
171172, 173 174] 178 76177 178179 180
181182183 184] 185186, 187 188 189 190
1917192193 194] 195196 197198 199 200

Tens Units/Ones
arrrrree 10s B 1s

i

T4

@

Children SHOULD use manipulative place value
resources alongside calculations to transition
between practical and abstract

Expanded column subtraction (without exchange
initially) with up to three-digits:

Without exchange: With exchange:
T 4 U SOT u
Goand 8 "
5"’/and '3
= 20and 3 ® 2044 8
49 + 5=86 30 + 5=35
H T U

100:d 40 nd 8
@ 10020 1

0+ 20 + 7=27

Progressing to compact when ready:

HTU HT U
148 7' 5
-121 -317
27 406
/%% £:/71.1713
-367 -£3.%67
356 £3.56

Include calculations where zero is a place holder

Count back in ones, tens and
hundreds maintaining fluency through
varied and frequent practice

Switch count between hundreds, tens
and ones e.g. 500, 400, 300, 290, 280,
270, 269, 268, 267

Mentally calculate HTU - U, HTU-T,
HTU-H

Perform mental calculations with two
digit numbers

Find ten and a hundred less than a
number with up to three-digits

Count backin 6, 7, 9, 25 and 1000

Count back through zero to include
negative numbers

Find 1000 less than a number

Continue to practise mental
calculations with increasingly large
numbers to aid fluency
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Subtraction

Addition and subtraction should be taught together.

Pupils develop the concept of addition and subtraction and are enabled to use these operations flexibly.

End of Year Expectations Possible Concrete and Teacher Modelling and Fluency
Visual Representations Children’s Recording (Rf,;‘;’{l & ggf}fggm

Year 5

Magnitude of numbers: numbers with
more than four digits, decimals with up
to three decimal places

Subtract larger numbers
(formal written column method)

ENSURE CHILDREN HAVE THE OPPORTUNITY
TO SUBTRACT DECIMALS WITH DIFFERING
NUMBERS OF DIGITS

Solve multi-step problems selecting and
justifying methods

Subtract numbers mentally with increasingly
large numbers

0.2 03

0.5 0.6 0.7

5

o.1>

Year 6

Magnitude of numbers: numbers with
more than four digits, decimals with up
to three decimal places ‘

Subtract multi-digit numbers including
numbers with up to three decimal places
(formal written column method)

N.B. ENSURE CHILDREN HAVE THE
OPPORTUNITY TO SUBTRACT DECIMALS
WITH DIFFERING NUMBERS OF DIGITS

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

Solve more complex calculations mentally

Cuisenaire:

100

Children might use manipulatives resources such as
base 10 apparatus or place value counters alongside
algorithms

Column subtraction (no exchanging/regrouping)

13548
121238
1420

Column subtraction (with exchanging/regrouping)

2 11,1

12465 14473
- 5173 -12678
7192 745

Include calculations where zero is a place holder

Column subtraction of decimals (no exchanging)
1.48

-1.21

0.27
Column subtraction of decimals (with exchanging)

6 ,11,1
773
-3.6 7
- 3.56
Subtraction with decirmals up (u Uthree

decimal places including in differenr
contexts e.g. money and measures

one million

Zero

increasingly large numbers

Count backwards in powers of ten
from any starting number up to

Count backwards in positive and
negative whole numbers through

Practise mental calculations with

Undertake mental calculations

with increasingly large numbers
and more complex calculations
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Struaures Of MUItipIicatiOn (Haylock and Cockburn 2008)

Children shanld experience prohlems with all the different multinlication structisres in a
range of practical and relevant conlexts e.g. money and rmeasuremnent

Repeated addition B899 -

So many lots (sets) .of S0 many &) i* :‘; #—5? .
How many (how rmuch) altogether - - 9o "

nep cch 00~ 0000 00 -

¥'m 3 tmes as
tall &s you.

SCEIing m J mekres
Scaling, scale fuctor , il

Doubling, trebling
So many times bigger than (longer than,
heavicr than, and s0 on)
So many ttmes as much as {or as many as)

scaling with Cuisenoire

Commutative law |

Scaling, scale factor
Doubling, trebling ofefele ®oe
So many times bigger than {longer than, e el A ®e
i L R
heavier than, and so on) _ : ee

So many times as much as {or as many as)




Multiplication Vocabulary

Reception Year 1 Year 2 groups of
lots of

double - double multiplied multiply
. double times

array  multiplication

Year 3 A product Year 4 Pl"Odl.lC"'
| multiplied lots of | multiplied lots of
double groups of double groups of

array multiply . | = array multiply
times multiplication | | times multiplication

Yearl 1-5 o pf‘OdUC"' Year 6. . lots of
:\U bI'p e lots of multiplied product
0% groups of double  groups of

array . multiply array multiply
times multiplication | times multiplication




inli 3 Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.
M u ltl pl ICatlon Multiplication and division should be taught together.

End of Year Expectations Possible Concrete and Teacher Modelling and Fluency
(Early Learning Goals) Visual Representations Children’s Recording e oy Feacon
Always done practically using Numicon or Doubling numbers up to 5
Recep tion non-structured resources ot firther if recdly)

Children may record using their own images, making

Magnitude of numbers: doubling Counting in 2s to 10 when ready

marks that they can explain
single digit numbers

Extend to recording number sentences alongside the
practical by the end of the year for those who are
ready (repeated addition e.g. 5 + 5 = 10)

Solve problems involving doubling

Use of drawings initially, progressing to digits when
ready (repeated addition e.g. 5 + 5 = 10)

Evidence to include observations, photographs,
notes from discussions

i e

double 4is 8

Use practical resources such as bears, cars,
counters, cubes and progress to a resource such as
Numicon
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Multiplication

Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.
Multiplication and division should be taught together.

End of Year Expectations

Possible Concrete and
Visual Representations

Teacher Modelling and
Children’s Recording

Fluency

(Recall & application
of number facts)

Year 1

Magnitude of numbers: U x U

Solve single step practical problems
involving multiplication

Use concrete objects, pictorial
representations to explore grouping

Make connections between arrays,
number patterns and counting in twos,
fives and tens

S525S

e

o9 00— 00— 08 — 88 —C0 -0 -0

100 counting »—
Y Y X ) in twos
([ X X J

arrays- Numicon,

Cuisenaire, counters

5

flexible array

Practical only e.g. link to small world

Using concrete objects, pictorial representations and
arrays with the support of an adult - take
photographs / draw pictures.

If using Numicon, small icons could be stuck in

| four lots of
= 4 two is eight
® j“,"" two lots of
o0 four is eight

track with cuisenaire

Count in twos, fives and tens from
different multiples e.g. 6, 8, 10, 12
etc

Emphasise number patterns

Double number and quantities

Year 2

Magnitude of numbers: U x U

Understand multiplication as repeated
addition

Calculate mathematical statements for
multiplication within the tables and write
them using symbols

Understand and solve problems involving
arrays

Ensure children understand that
multiplication is commutative (can be done
in any order)

Understand that multiplication and division
are inverse operations

2 + 2 + 2 + 2 = 4x2

two add two add two add two = four lots of two

flexible arra
T T ™
5 10 15

Record practical work as number sentences

4x2=8
2x4=8

Count in twos, threes, fives from
zero and tens from any number
e.g. 6,8, 10, 12 etc

Emphasise number patterns

Introduction to multiplication
tables. Practise to become fluent
in multiplication facts for 2, 5 and
10

Solve multiplication problems
mentally
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Multiplication

Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.
Multiplication and division should be taught together.

] Possible Concrete and Teacher Modelling and Fluency
End of Year Expectations Visual Representations Children’s Recording (ReSANS appilen ton

Year 3

Magnitude of numbers: TU x U

Develop reliable written methods
Understand and solve scaling problems

Solve problems involving multiplication
including correspondence

Cuisenaire to
represent scaling

Statue is 3 times as
tall: 3 metres g

I am 1 metre
I tall

Year 4

Magnitude of numbers: multiply three
numbers together, TU x U, HTU x U,
multiply by zero and one

Multiply three numbers
Solve two-step problems

Multiplying by 0 and by 1

Develop fluency in short multiplication using

formal written layout

Solve problems involving multiplication

including using the distributive law, integer

scaling problems and harder
correspondence problems

place value
counters

Cuisenaire:

- Bar model: : |

Children MUST use manipulative resources, e.g.
place value apparatus, alongside algorithms.

13 x4 ‘thirteen multiplied by four’ or
‘four lots of thirteen’
10

Expanded methods grld and area:

10 3
4 40 12

x | 10 | 3
4|4o‘12

Progressing to developing fluency in short
multiplication:

13 133
x 4 x 4
52 532
1 1 1
Start wii;h digits that are five or below so children

can practise the method without encountering
difficulty with multiplication tables

Count from 0 in multiples of 4, 8, 50
and 100

Use multiples of 2, 3,4, 5, 8, 10, 50
and 100

Practise mental recall of multiplication
tables: 3, 4 and 8x tables (also revise
2, 5and 10x)

Connect the 2, 4 and 8 times tables
using doubling

Develop efficient mental methods
using commutativity and
multiplication facts to derive related
facts,

eg. 4x5x12=12x4x5=12x20

Count in multiples of 6, 7, 9, 25 and
1000

Recall and use multiplication facts up
to 12 x 12 with increasing fluency

Derive multiplication facts with up to
three digits

Recognise and use factor pairs and
commutativity in mental calculations

Use the distributive law

Combine knowledge of number facts
and rules of arithmetic to solve mental
and written calculations,
e.g.2x6x5=10x6
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Multiplicatio

n Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.
Multiplication and division should be taught together.

. Possible Concrete and Teacher Modelling and Fluency
End of Year Expectations Visual Representations Children’s Recording B

Year 5

Magnitude of numbers: ThHTU x U, HTU x
TU, ThHTU x TU, multiply whole numbers
and decimals with up to three-decimal
places by 100, 100 and 1000

Multiply decimals with up to three decimal places

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

Solve problems involving all four operations where
larger numbers are used by decomposing them into
their factors

Multiply whole numbers and those involving decimals
by 10, 100 & 1000

Understand and use multiplication and division as
inverses including in problems involving missing
numbers and balancing equations

Solve problems involving multiplication and division
including scaling by simple fractions

Know and use the vocabulary of prime numbers, prime
factors and composite (non-prime)

Recognise square and cube numbers and associated
notation

Cuisenaire to
represent scaling

. laml1
* metre
I tall
L1 1 1
| | I I

Statueis 3
times as tall: §
3 metres

13 x4

11

1L

1L

Year 6

Magnitude of numbers: numbers with more
than four digits, decimals with up to three
decimal places

Multiply numbers up to 4 digits by TU

Multiply numbers with up to two decimal places
by a whole number

Multiply multi-digit numbers up to four digits by
a two digit whole number

Multiply single digit numbers with up to two
decimal places by whole numbers

Solve problems involving all four operations

arrays

place value
counters
Cuisenaire: [ TEEESEUUUUUBUR B
H ?
02 | o2 | o2 J o2
Bar model: ! 2

Children might use manipulative resources, e.g.

place value apparatus, alongside algorithms
Progress from grid to expanded columns and finally
to the compact (formal) recording, making the link
between each step explicit:

.SHORT MULTIPLICATION (xU):

118
18
x 10 8 x{ |7
— X 7
7| 70 | 56 |—17>|°!5 156
710 5
126
1324 3.24
X 6 X 6
7944 19.44
1712 7 2
LONG MULTIPLICATION (xTU):
x 10 8 18 18
x 13 x13
10 (100 | 80 = 54
—
3|30 (|24 lslo ;_g_g
2 3 4 7
1324 3.24
X 26 X 26
7944 19.44
79 2 7 2
26480 64.80
34424 84.24
1 T 7 1 7

Count forwards in steps of powers
of 10 from any given number up to
1 000 000

Practise and extend use of the
formal written method of short
multiplication

Apply all multiplication tables
frequently. Commit them to
memory and use them confidently
to make larger calculations

Multiply numbers mentally by
drawing upon known facts

Undertake mental calculations
with increasingly large numbers

Continue to use all multiplication
tables to calculate mathematical
statements in order to maintain
fluency
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Structures for Division (Haylock and Cockburn 2008)

Children should experience problems with the different division structures in a range of
practical and relevant contexts e.qg. money and measurement

Equal-sharing Inverse of multiplication

Sharing equally between (G roupi ng)
How many (much) each? So mdny lots (sets/groups) of so many
| , Share equally in to groups of ...
& shored M by 2 18 * 3 Divide twelve into equal
6 * 2 groups of four

18 squal groupe urf 3 (Xl

Overlay
groups of
four

. Barney earns three times more than Fred. If
Ratio structure Barney earns £900 how much does Fred earn?
comparison '
inverse of scaling structure of multiplication
scale factor (decrease)

Jo’s journey to school is three times as
long as Ella’s. If Jo walks to school in
30 minutes how long does it take Ella?




Division Vocabulary

AN e Yerr 2 halve  giision
halve halve ?ﬂ‘%ﬂf@@ﬂ b share
eriover  divide
half hal¥ groups of
] | | half lots of
vear 3 halve share | | Yeor 4 oqual groups of
divided by ~ divide ﬂduwd@d o quotient @ﬂgmﬁ@
left over  lots of eft over dhisibl by actor

remainder  division -
half groups of

remainder  share equally
half halve share

Year 5 growps of [ofs of
dlivided b : fvi
v quotient Sk
left aver factor
divisible by
refmainder - division
half halve share

Year 6 groups of [g$s of
divided by quotiens  divide

left over factor
divisible by ~ division

remainder share
half halve
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Division

Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.

Multiplication and division should be taught together.

End of Year Expectations
(Early Learning Goals)

Possible Concrete and
Visual Representations

Teacher Modelling and
Children’s Recording

Fluency

(Recall & application
of number facts)

Reception

Magnitude of numbers: Halving and
sharing numbers up to 10

Solve problems involving halving and
sharing

o
O
o

Halfof 6 is3

half of Bis 4

Equal sharing of small numbers between 2 or more

Eg. & .
w \‘. T';JI 0 W 4 shared between
s
. '

& 2js2each .

6 shared between
3is 2 each

Use practical resources such as bears, cars, counters,

cubes, play dough and progress to a resource such a
Numicon 1

Always done practically using Numicon or non-
structured resources

Children may record using their own images, making
marks that they can explain

Extend to recording number sentences alongside the
practical by the end of the year for those who are
ready

Use of drawings initially, progressing to digits when
ready

Evidence to include observations, photographs,
notes from discussions

Halving even numbers up to 10
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Division

Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.
Multiplication and division should be taught together.

End of Year Expectations

Possible Concrete and
Visual Representations

Teacher Modelling and
Children’s Recording

Fluency

(Recall & application
of number facts)

Year 1

Magnitude of numbers: U = U

Solve single step practical problems
involving division

Use concrete objects, pictorial
representations

Understand division as both grouping
equally and sharing equally

Use the language of ‘sharing equally
between’

8 divided into groups of 2:

counting in groups of twos

2232

Nees o9 o9 O

straw bundies

) e
7 - e
. - Jorwr fonrs -— - &
-» o ® % 3
c2f fweer [ X 2
oo S e

Nurnicon and couriler arrays

. II Cuisennire

Year 2

Magnitude of numbers: U = U

Solve single step practical division problems

involving grouping and sharing

Use concrete objects, pictorial
representations

Understand division as grouping and sharing

Find halves and then quarters

Work with a range of materials and contexts vy oitd Pd A
in which multiplication and division relate to
grouping and sharing discrete quantities and

to arrays

Jfour lors rwo lors Y2:8+2=4
of twe of four 8+4=2
m doubling/halving
Cuisenaire:
vz Lzt oz 21 -—>?
Bar model:
[ 8 | or | 8
T 2 N N 2 |—>?
Y2:15+5=3
(5 ¢
: 15+3=5
e 1A e B DA

half a length

hi i
00 alf a shape

......i._...._. half a group
o0 of objects

Practical only

Using concrete objects, e.g. small world, pictorial
representations and arrays with the support of an
adult - take photographs / draw pictures.

If using Numicon, small icons could be stuck in

Eight can be
divided into
four equal
groups of
two or two
equal
groups of

Sfour
Sharing: Grouping:

8 shared equally 8 divided into groups of 4

between 4 % % %g

Count back in twos, fives and tens
from different multiples e.g. 12, 10, 8,
6 etc and emphasise number patterns

Find simple fractions e.g. half and
quarter of objects, numbers and
gquantities

Record as number sentences using + and =
8+1

Fight divided into four equal
groups = two in each group

Eight can be
divided into
four equal
groups of
two or two
equal
groups of

four

Empty number line:
+4 +4

Count back in twos, threes, fives
from different multiples and
emphasise number patterns

Connect ten times table to place
value and five times table to
divisions on a clock face

Introduction to multiplication
tables. Practise to become fluent
in division facts for 2, 5 and 10

Solve division problems involving
grouping and sharing
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Division Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.
Multiplication and division should be taught together.

Possible Concrete and
Visual Representations

Teacher Modelling and Fluency
Children’s Recording o el

of number facts)

End of Year Expectations

Solve problems including those that involve between grouping on a number line

Year 3 Cuisenaireto  Statue is 3 metres Children MUST use manipulative resources, such | Recall and use related division facts
represent scaling as place value apparatus, alongside algorithms. || or the 3, 4 and 8x tables (continue to
Magnitude of numbers: TU = U — e S — —— = practise other tables)
-l ain 3 times e e e e =
Develop a reliable method for division * smaller 0 l 3 6 ] 12 15 18 N Write and calculate mathematical
Solve problems involving missing numbers Repeated subtraction: chunking statements for division using known
,»  Ensure children see/understand the link number facts
1 | |
| —

scalihp and vertical recording for chunking

Use division facts to derive related
95+5=19 division facts e.g. using 6+ 3 =2to

Recognise, find and name % and % of an

object, shape or quantity 2 95 work out 60 +3 =20

Understand the link between unit fractions
and division e.g. connect 710 to division by

- 45 5x5=25
. -25 (5x5) 10x5=750
88+ ¢ .
— 2 3 20 (4x5) Continue to practise recalling division

0 facts for multiplication tables up to
0 12x12

} Fact Box
i (10x5) 2x5=10 Count back in tenths

Magnitude of numbers: TU = U, HTU = U

o | Bt

Become fluent in the formal written Short division: no remainders

Practise mental calculations and
method of short division with exact

o . 363 - 3 extend this to three digit numbers for
answers when dividing by a one-digit exampl
® ee = &
number 00 =
CJ Q 0.9 121 200 x 3 =600 s0 600+ 3 =200
. - @ ® ©
Divide one— or two-digit numbers by 10 or ® 3|36 3
100, identifying the value of digits as tenths et Use place value, known and derived

or hundredths facts to divide mentally, including

Solve two-step problems in different dividing by 1

contexts, choosing the appropriate ) )
Recognise and use factor pairs to solve

operation, working with increasingly harder o
division calculations

numbers I 30 ] 80 1 | Start with problems that involve the multiplication

g

Solve correspondence questions e.g. three
cakes shared equally between 10 children

tables that the children are confident with so they
can practise the method with familiar facts
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Division

Multiplication and division should be taught together.

Pupils develop the concept of multiplication and division and are enabled to use these operations flexibly.

End of Vear E ) Possible Concrete and Teacher Modelling and Fluency
hd of Year Expactations Visual Representations Children’s Recording s Ll

Year 5

Magnitude of numbers: divide numbers
with up to four digits by U (including
remainders as fractions and decimals and
rounding according to the context)

Identify factors, including finding all factor pairs of a

number, and common factors of two numbers

Practise the formal written method of short division
with numbers up to four digits by a one-digit number

Interpret non-integer answers to division by expressing
results in different ways according to the context,
including with remainders, as fractions, as decimals or
by rounding

Use multiplication and division as inverses
Solve problems involving division including scaling down

Divide whole numbers and those involving decimals by
10, 100 & 1000

Year 6

Magnitude of numbers: divide numbers up
to four digits by TU (interpreting remainder
according to context), divide decimals up to
two decimal places by U or TU

Divide numbers up to 4 digits by a 2 digit whole
number using formal written methods of long
division, interpret remainders as whole numbers,
fractions or by rounding, as appropriate for the
context

Divide numbers with up to 2 decimal places by 1
digit and 2 digit whole numbers, initially in
practical contexts involving money and measures

Understand the relationship between unit
fractions and division

Recognise division calculations as the inverse of
multiplication in order to solve ratio problems

Cuisenaire to Statue is 3 metres

represent scaling

" lam 3 times

Cuisenaire:

Children could use manipulative resources, such as
place value apparatus, alongside algorithms

SHORT DIVISION:
No remainder:

560 =4
140

4|5150

Remainder as a fraction:

Remainder as a whole number:
564 +5

112ra
5|5614

Remainder as a decimal:

112% 112.8
1,4
5I5514 5|564.0

LONG DIVISION:

Remainder as a fraction
in its lowest form:

Remainder as a whole

21r 10 21,2(%)

25
25|535 25|535
-50i -5ol

35 3 5

- 25 - 25

10 10
Remainder as 2

a decimal:

Count backwards in steps of
powers of 10 for any given
number up to 1 000 000

Count backwards with positive/
negative whole numbers through
zero

Practise mental calculation with
increasingly large numbers

Apply all multiplication tables and
related division facts frequently,
commit them to memory and use
them to confidently make larger
calculations

Practise using written methods for
short and long division

Continue to use all multiplication
tables and division facts to
maintain fluency

Perform mental calculations
including with mixed operations
and larger numbers
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