THE ROCHE SCHOOL CALCULATION POLICY 2023

At the Roche School, we adopt a ‘streaming’ strategy for the learning of mathematics to enable us to cater for
every child’s needs and rate of progress individually. We see the progression of calculation strategies as
dependent on when each child is ready to move to the next stage, rather than simply by age. As such, the
timing of the progression of learning of strategies below is considered a minimum requirement in each age
group, with some flexibility both for the most able and those requiring consolidation of mathematical skills.

For an overview of all calculation strategies and when they are required (*mental strategies; ** written
methods; ***inverse operations, estimating and checking answers; **** problem solving), see separate
Progression Map documents for (1) Addition and Subtraction; (2) Multiplication and Division.

Key skills and timings:

* Mental calculation skills are vital.

* Children need to have secure mental representations of numbers and number patterns. So
number bonds to 20 (addition and subtraction, including bridging 10 should be known ‘by
heart’) by KS2

» All times tables and their related divisions should (ideally) be known by the end of Spring Term
in Year 4

e Children need the ability to estimate, so ROUNDING skills are developed early. These skills are
helpful when attempting more challenging calculation problems.

PLEASE NOTE: WHILE EXPECTATIONS FOR CALCULATING WITH FRACTIONS ARE LISTED IN THIS DOCUMENT, A SEPARATE ‘CALCULATING WITH FRACTIONS IN-DEPTH’
DOCUMENT WILL BE AVAILABLE SEPARATELY.




In order for all children to access mathematical understanding we employ a variety of learning approaches.

UNDERSTANDING CALCULATION
From CONCRETE, through PICTORIAL to ABSTRACT

CONCRETE PICTORIAL

Arrays- Create arrays using counters/ cubes | Draw arrays in different rotations to find

showing to show multiplication sentences. commutative multiolication sentences.
commutative

multiplication

Use an array to write multiplication sentences
and reinforce repeated addition.

00000
00000

00000
5+5+5=15
3+3+3+3+3=15
5x3=15
If£s><;5=15

Bar models
representing

I
multiplication. : Y 3 X 2 = 6
5 |5 |5

4x5=20

5+5+5+5=20
4x5=20




Calculation Guidelines for Foundation Stage (Reception Class)

The Roche School

ADDITION

SUBTRACTION

MULTIPLICATION

DIVISION

Children begin to record in the context of play or practical activities and problems.

Begin to relate addition to combining two
groups of objects

¢ Make a record in pictures, words or
symbols of addition activities

already carried out.

¢ Construct number sentences to go with
practical activities

¢ Use of games, songs and practical
activities t o begin using vocabulary
Solve simple word problems using their
fingers

B+1=6
Can find one more to ten.

Higher Ability/ Gifted and Talented
children progress to using a number line.
They jump forwards along the number
line using finger.

__________

Begin to relate subtraction to ‘taking
away’

¢ Make a record in pictures, words
or symbols of subtraction

activities already carried out

¢ Use of games, songs and practical
activities to begin using vocabulary
e Construct number sentences to go
with practical activities

¢ Relate subtraction to taking away
and counting how many objects

are left.

5-1 =4
eocooX
5-1=4

Can find one less to ten.

Higher Ability/ Gifted and Talented
Progression:

g-3=5 4
01234

Counting backwards along a number
line using finger.

Real life contexts and use of
practical

equipment to count in repeated
groups

of the same size:

¢ Count in twos; fives; tens

Also chanting in 2s, 5s and 10s.

Share objects into equal groups
Use related vocabulary
Activities might include:
e  Sharing sweets on a
child’s birthday
. Sharing activities in
the home corner
e  Countin tens/twos
e  Separate a given
number of objects into
two groups (addition
and subtraction
objective in reception
being preliminary to
multiplication and
division)

Count in twos, tens

How many times?

How many are left/left over?
Group

Answer

Right, wrong

What could we try next?
How did you work it out?
Share out

Half, halve




Key Stage 1

Year

Mental Written Calculation Default for ALL children
calculation

IS) Jo mainiano

Children in Years 1 and 2 will be given a really solid foundation in the basic building blocks of mental and written arithmetic. Through being taught place value, they will
develop an understanding of how numbers work, so that they are confident in 2-digit numbers and beginning to read and say numbers above 100. A focus on number bonds,
first via practical hands-on experiences and subsequently using memorisation techniques, enables a good grounding in these crucial facts, and ensures that all children leave
Y2 knowing the pairs of numbers which make all the numbers up to 10 at least. They will also have experienced and been taught pairs to 20. Their knowledge of number facts
enables them to add several single-digit numbers, and to add/subtract a single digit number to/from a 2-digit number. Another important conceptual tool is their ability to
add/subtract 1 or 10, and to understand which digit changes and why. This understanding is extended to enable children to add and subtract multiples of ten to and from any
2-digit number. The most important application of this knowledge is their ability to add or subtract any pair of 2-digit numbers by counting on or back in tens and ones.
Children may extend this to adding by partitioning numbers into tens and ones. Children will be taught to count in 2s, 3s, 5s and 10s, and will have related this skill to repeated
addition. They will have met and begun to learn the associated 2x, 3x, 5x and 10x tables. Engaging in a practical way with the concept of repeated addition and the use of
arrays enables children to develop a preliminary understanding of multiplication, and asking them to consider how many groups of a given number make a total will introduce
them to the idea of division. They will also be taught to double and halve numbers, and will thus experience scaling up or down as a further aspect of multiplication and
division. Fractions will be introduced as numbers and as operators, specifically in relation to halves, quarters and thirds.




Year Mental Written Calculation Default for ALL children
calculation
> ¢ : . g ¢
& | Number bonds - |Use arange of concrete and pictorial representations, including: Pairs with a total of 10
'g: (‘story of' 5, 6, 7, 8 ‘Part whole’ Counting in ones
7| P eme AL o R - Using concrete | Making connections between models to hel Countingintens
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ore maks |0V
number o . [ 00000 . numbers
a — ) 44444 with the 1 | 4 4en’ in each
Use number 00000 number 00247
facts to add g seeee honds for 57/ | Step?eg. 2+
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Year

Mental
calculation

Written Calculati

on

Default for ALL children

uonaniigns

Number bonds
(‘story of' 5, 6, 7,
8,9 and 10)
Count back in
ones from a
given 2-digit
number
Subtract one
single-digit
number from
another

Count back in
tens from any
given 2-digit
number
Subtract 10 from
any given 2-digit
number

Use number
facts to subtract
single-digit
numbers from
two-digit
numbers, e.g.
use/7—-2to
work out 27 -2,
37-2..

suonejnae)

UM

Subtract one-digit and two-digit numbers to 20, including zero.
Read, write and interpret mathematical statements involving addition (+), subtraction (=) and

equals (=) signs .

Tens Frame

n [ 10
S~ 6+4=10 g .-
6+4=10 (10) 4+6=10
4+6=10 " 10-4=86
10-4=6 ) 10-6=4 6+4=10
10-6=4 4+6=10
10-4=6
10-6=4
Part Whole Model Bar Model

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

‘suoye(naed
uanLIM pue [ejuaw yoddns 03 suoyejuasasday

Use a range of concrete and pictorial representations, including:

1

Straw bundles

Hands, fingers and children themselves.

6—t=2

wq.sl

Difference or
comparison model

oeoEeees
Vihach kne has mest money!
How much ovore’

I
. -

' "
& and how mary / )}
more make 107
P 10 —

/
J

The J.Humu between 6%

relationship betwe

D

23456784910

Bead strings, number tracks and lines

Counting on or

-

\

Modeis such as Cuisennaire or balances reinforce the
: 2en addition and subtraction.

1

Comparison Model

Peter has 5 pencils and 3 erasers. How
many more pencils than erasers does he
have?

srenh

back. 117- 2/%5 84 S (% . G.
S ’ Part Whole
6-4= |:] T
Subtraction: -

Pairs with a total of 10
Counting back in ones
from20to 0

Counting back in tens
from 100to O

Count back 1 from any
given 2-digit number




Year

Mental
calculation

Written Calculation

Default for ALL children

uonoaidnnin

Begin to count in
2s, 5s and 10s
Begin to say
what three 5s
are by counting
in 5s or what
four 2s are by
counting in 2s,
etc.

Double numbers
to 10

Although there is no statutory requirement for written multiplication in Year 1, it may be helpful to encourage
children to begin to write it as a repeated addition sentence in preparation for Year 2E.g.2+2+2+2=8

‘'suone|ndjed uanium pue [euaw poddns 0} suoyeljuasaiday

| " o
M ,r I} .m | "' - ’r v‘ .~ ‘l \
m [\ n / \ w / \ w /

Use a range of concrete and pictorial representations, including:

\ J \
J

There are 3 sweets in one bag
How many sweets are there in S bags?

4 groups of 3

I v v~ -~ 3 groups of 4
NS « Ve 2 groups of 5
” (5 x 2) using
> Numicon
2 < o w 4 groups of 2p > =
2p multiplied by 4

2px4=8p

S 10 15
Concrete to pictorial: counting in 5s

4x3=12 \J, ., Al \
B "4 cakes, 3 times” Y iy e 4y A

4 multiplied by 3 . + . + - 4
0

Doutde 4 » hoogn

QOO0
[iej0[0]0)

. OO0
esenee
10 13
11 14

nids

Contextualise the mathematics:
Susie invites 6 friends to her birthday party. =
How many cherries are there on the plate?

Lots of the ‘same thing'

Number Line

Anna is counting in fives:

s,10,[].20. .. ...

3434343212
3 multiplied by 4 I1s 12
Ixd=12

€€

In 1s? 25? 5s5? 10s?

21 How many biscuits will we need if we eat 2 each?
There are 5 sweets for each party bag. How many sweets to | need altogether?

Begin to count in 2s and
10s

Double numbers to 5
using fingers




Year

Mental
calculation

Written Calculation

Default for ALL children

uosinig

Begin to count in
2s, 5s and 10s
Find half of even
numbers to 12
and know it is
hard to halve
odd numbers
Find half of even
numbers by
sharing

Begin to use
visual and
concrete arrays
or ‘sets of’ to
find how many
sets of a small
number make a
larger number.

Children should experiment with the concepts of sharing and grouping in a number of contexts. Initially they use

their own recording—moving towards fluent, symbolic notation in Year 2. Conceptual understanding and
recording should be continuously supported by the use of arrays as a default model, as well as other

representations, (see below.)

Use a range of concrete and pictorial representations, including:

- |° Manipulatives to support children’s own recording; and understanding of sharing and the link with
2 SO o0 o
S ;nultlphcahon. hare 6 cokesh 2 le?” « 28 Z '4 Moving from concrete
@ How can we share 6 cakes between 2 people ¥ to pictorial, counters
::'; ~ & 1 |Here, the cakes represent the cakes to
-4 e are placed in an rei.nforce the relatif)n.-
= 2 ~ array formation. ship between multipli-
& i cation and division.
Y 5] ~ | &2
=
=10 2 o . : 5 : i F
2 '8 « Manipulatives, and real-life objects to support children’s own recording; and understanding of grouping
S =2 and the link with multiplication.
= ‘% ! j A BEBdStfingS v\A:II"I()((()(_I"{'f
) &l S . f
&_' . 4 0.:’* DO NO00~=O00=—~L0000X
W
2 'T.'_" @ 15 + 2 using grouping model
=
[0}
>3

» Dominoes and dice to reinforce concepts of doubling and halving.

— 3 . o I 0 I
Coat hangers and socks support calculation of 8+2 Double 3 is 6. Half of 6 is 3. ? OOO | OO
|

Begin to count in 2s and
10s

Find half of even numbers
by sharing




including
bridging
multiples of 10.
(E.g. 45+4,38 +

concrete resource that
develops
understanding of the =—p
pictorial bar model

* 26+4+24=30+24=54

[ [ E i
=lli+ 4l -2 +2

Compensating using bal

Year Mental Written Calculation Default for ALL children
calculation
Number bonds — e Use a range of concrete and pictorial representations, including: S e E e
knowing all the 8‘ eI A Teaching equality/inequality: @iﬁsing . . which make each total up
pairs of numbers ® ?:::‘ 6 aso S'S ?;:37 i Use examples that children can reason in 10s . . W . | tol0
. \ | e )
which make all L ( : P about without the need to calculate e.g. . . (=)= Add two single digit
the numbers to g 5+7 [05+6 -. @ “*H numbers
12, and pairs o Trueorfalse?4+6+8 >3+47+9 60+2=62 424 pos — Add a single-digit number
with a total of 20 2 T e N — 2 62+2=[] %4 to a 2-digit number by
Count on in ones 2 ;5’3;;\};“ on ? f';,}}Z E i B 62+12=0] B H counting on in ones
and tens from o VYN 199 mhads onY ; ) | 62+422=[] 62+0:2 Add 10 and small
any given 2-digit :8 82+ 62) multiples of 10 to a 2-digit
number 8 Use questioning to develop reasoning e.g. How can | use number by counting on in
Add two or 3 I What's the same? what different? a 100 square to o
o = , ? [ )
three single-digit 3 ‘I ] 25+ 10 23 + 20 avaan: | 29:%dd add 32 + 227 'f. s i e
numbers & i Koy / }} = — — '\.\_ EarTEary| Pam” M
Qdd a 5'“8b|e' ] e | "l can use Dienes to balance T NG E Y Y
> Igit number to a ' this number sentence ul CCIEC
Year | & | any 2-digit 3 23+6=20+ T — Number tracks a7 L EE ,
- - | —— -
2 %’. number using = Bridging across tens = * /"“\
S | number facts, L Cuisennaire is a useful 26 + 28 31
0O
N
0O
<
o4
.
o
=
e

7)

Add 10 and
small multiples
of 10 to any
given 2-digit
number

Add any pair of
2-digit numbers

Cad

[ e [ 32 ="|+ " ¥24+30" =
12+ 30 =30+12 ESTEEHE.
[J+25=25+4 30+ 4 ::jg:;:
20+5 B5 = 30+ 35
17+2=18 12+4=18 50+9 BS =20+ 45
5T +2=549 32 + 34 = B8 G5 =10+ &5




Year

Mental
calculation

Written Calculation

Default for ALL children

uonaniigns

Number bonds —
knowing all the
pairs of numbers
which make all
the numbers to
12

Count back in
ones and tens
from any given
2-digit number
Subtract a
single-digit
number from
any 2-digit
number using
number facts,
including
bridging
multiples of 10,
e.g.56-3,53 -
5.

Subtract 10 and
small multiples
of 10 from any
given 2-digit
number
Subtract any pair
of 2-digit
numbers by
counting back in
tens and ones or
by counting up.

Jottings to support informal methods:

Bridge through 10 where necessary
2-17

Written recording:
37-12=37-10- 2

=27-2 3 z 7

2 [3]4]5

izliajra is
e
2 -

17|18 19
27

32 37

42 47

57

&7

L2

57

3

HEEIHEBEAE

HE
HEHEIS
HEBEBEHEBEEEE
HEEIHEBEEEB
HEEIEBEE
AEEBEIBEBBEE

97

54—32 =22

=25 — == =
2 -10

Continue to use of a range of concrete and pictorial
representations from Year 1, including Bar model to
support understanding of difference. (See below).

approprate nuMbers.
Extendto 14+ 5=20-C

42-30=3

- = signs and missing numbers
Continue using a range of equations as in Year 1 but with

Find 3 small dfference by counting up

Informal methods to_ support written subtraction calculations

—_—

straw bundles

Practical partitioning of a 2-digit nu

0OC0C0000J0

In Year 1 leads to:

10

o7 o7 99

To calculate 35-22, remove 22.

1] 4

The difference
berween 11
and 14 is 3.

=14

Subtract (without decomposition) using partitioning and manipulatives, e.g. Dienes or

—+ Then record: 35-22=13. I

which can lead
to exploration
and variation

I+

*SUOLIE|ND|ED U1IM
pue [ejuaw Joddns o) suonejuasaiday

Pupils experience bridging through 10 using |gs - 18 =
number bonds and the Part Whole model.

'

partiticmed

using the Part %

Wihohe mudiel.

5
8 cam be S~ 3 — NY—\

Know pairs of numbers
which make each total up
to 10

Subtract a single-digit
number from a 2-digit
number by counting back
in ones

Subtract 10 and small
multiples of 10 from a 2-
digit number by counting
back in tens




Year

Mental
calculation

Written Calculation

Default for ALL children

uonaidinin

Countin 2s, 5s
and 10s

Begin to count in
3s.

Begin to
understand that
multiplication is
repeated
addition and to
use arrays (E.g. 3
x 4 is three rows
of 4 dots)

Begin to learn
the 2x, 3x, 5x
and 10x tables,
seeing these as
‘lots of’, e.g. 5
lots of 2, 6 lots
of 2, 7 lots of 2,
etc.

Double numbers
up to 20

Begin to double
multiples of 5 to
100

Begin to double
two-digit
numbers less
than 50 with 1s
digitsof 1, 2,3 4
or5

calculate mathematical statements for multiplication and division within the multiplication tables and write them
using the multiplication (x), division (+) and equals (=) signs ® Begin to use other multiplication tables and recall
facts to perform written calculations e Use a range of materials and contexts ... including arrays and repeated

addition
Tx2=_]|
Tx_ =14
Xx2=14
% _E14
Use a range of concrete and pictorial representations, including: //" 5 10 15 R
te t , ' What multiplication [ Couatags nimitn mavet \
sentences can you write Wy
with these numbers: ;a 1: Counting tally marks to
0 10 20 30 40 S0 60 5,10, 50? a8 supporl;omnm; n S

"SuoLIe|NIJEd UBNLIM pue |ejuaw Joddns 03 suonejuasalday

What arrays can
you make with
20 counters?

hat do you notice about

the numbers covered up?
Is there a pattern? What

number is next?

| want four,
five times

+3xS

3 multiplied by S
3+3+3+3+3=

Using the bar model to solve problems

A book costs £5
ROsie Durys Twaco as many as fen
Mow much do they spend altogether ?

an Rosie .. -
Jim . -

52315
They spend £15 altogether

) 100k 6. “-")Usmg coins:

Digvelop an understanding of the equals
sign:

10410=2+2¢202420202020242

S+b+b6+824044+444+4

- » m
o B w
» »

Iprbeilp

Contextualise the maths:

Would you rather have:

4 packets of biscuits with 5 in each packet, or
3 packets of biscuits with 10 in each packet?
Explain your answer.

Count in 2s, 5s and 10s
Begin to use and
understand simple arrays,
e.g. 2 x4 is two lots of
four buns.

Double numbers up to 10
Double multiples of 10 to
50




Year

Mental
calculation

Written Calculation

Default for ALL children

uossinig

Countin 2s, 5s
and 10s

Begin to count in
3s

Using fingers,
say where a
given number is
in the 2s, 5s or
10s count. (E.g.
8 is the fourth
number when |
count in twos.)
Relate division
to grouping.
(E.g. how many
groups of five in
fifteen?)

Halve numbers
to 20

Begin to halve
numbers to 40
and multiples of
10to 100

Find %, /3, %
and % of a
quantity of
objects and of
amounts (whole
number
answers)

“There are 26 straws. ¥: of the straws is equal to 13 straws.”

7% ;’:f % of 26 =13
YOIy 26+2=13
S

The importance of the relationship between known multiplication facts and the concept of division are
essential for children to link their developing processing skills.

Arrays

VYLewveee
POV PVVQ

*SUOLIR|ND|ED U3LIM
pue |ejuaw Joddns 03 suonejuasaday

Number lines to
support grouping

S

» v

7x2=14
14+2=7

€6

coco0R
coo000

W) (opy (may (o (o, 109 + 0p + Kp + I0p + 10p = S0p
10p < § ~ 50p
- p a2 Shopeof 10

Use a range of concrete and pictorial representations, including:

2x7=14
14+7=2

Representations to support multiplicative reasoning:

Grouping ITP

“How many group
of 5 minutes have
passed when the
minute hand reds
es twenty past?”

Count in 2s, 5s and 10s
Say how many rows in a
given array. (E.g. how
many rows of 5 in an array
of 3 x 5)

Halve numbers to 12

Find % of amounts




Lower Key stage 2

ZS)1 fo mainiano

In the lower juniors, children build on the concrete and conceptual understandings they have gained in the Infants to develop a real mathematical understanding of the four
operations, in particular developing arithmetical competence in relation to larger numbers. In addition and subtraction, they are taught to use place value and number facts to
add and subtract numbers mentally and will develop a range of strategies to enable them to discard the ‘counting in ones’ or fingers-based methods of the infants. In
particular, they will learn to add and subtract multiples and near multiples of 10, 100 and 1000, and will become fluent in complementary addition as an accurate means of
achieving fast and accurate answers to 3-digit subtractions. Standard written methods for adding larger numbers are taught, learned and consolidated, and written column
subtraction is also introduced. This key stage is also the period during which all the multiplication and division facts are thoroughly memorised, including all facts up to the 12
x 12 table. Efficient written methods for multiplying or dividing a 2-digit or 3-digit number by as single-digit number are taught, as are mental strategies for multiplication or
division with large but friendly numbers, e.g. when dividing by 5 or multiplying by 20. Children will develop their understanding of fractions, learning to reduce a fraction to its
simplest form as well as finding non-unit fractions of amounts and quantities. The concept of a decimal number is introduced and children consolidate a firm understanding of
one-place and two-place decimals (often through use of money), multiplying and dividing whole numbers by 10 and 100.

EMPHASISE THE PLACE VALUE OF DIGITS WITHIN A NUMBER BEFORE AND DURING ANY FORMAL CALCULATION STRATEGIES.




Year

uonIppy

Know pairs with each
total to 20

Know pairs of multiples
of 10 with a total of
100

Add any two 2-digit
numbers by counting
onin 10s and 1s or by
using partitioning

Add multiples and near
multiples of 10 and 100
Perform place value
additions without a
struggle. (E.g. 300 + 8 +
50 = 358)

Use place value and
number facts to add a
1-digit or 2-digit
number to a 3-digit
number. (E.g. 104 + 56
is 160 since
104+50=154 and
6+4=10 and 676 + 8 is
684 since 8=4+4 and
76+4+4=84)

Add pairs of ‘friendly’
3-digit numbers, e.g.
320 + 450

Begin to add amounts
of money using
partitioning.

Use expanded column addition to add two or three 3-digit numbers or three 2-digit numbers

044 24 200+30+4 234

20*5:(» 45 500+ 20+ 7 4 527
700+60+1 761

5049 5 " !

Informal methods of recording are
used as stepping stones ta help
children understand the logic of

formal written methods.

Begin to add like fractions. (E.g. 3/s + /s + 1/s)
Recognise fractions that add to 1. (E.g. % + % or 3/s + 2/s)

Use number lines for calculating wi

th time.

587 + 43S

ss+
+ 4 <
o6 2
K

1) Holly set off for work at 8:37 am. She arrived at 9:00 am.

; : AR T 20 munn
How long did her journey take? =2 muns e
Q4 "‘f‘ - Tt r.,‘p.‘ '/ “.:J/// - \—’
%, P "GO a .n A
s L. . L ENam TROAM — 4: 000 k.
» |Use arange of concrete, pictorial and abstract renresentations, including those be
F e
o 0+50+3 . T T ¥ u e ()
8 Bundles of straws 10+ 40+ 3 180180 OO-d z:tﬁ;%‘zlgr:gv : ()
14 ..M g 0 »
g 2043043 = 0.0-0 representations 2@, +Pete
sz 042043 OF 4 o-0-O @es *
%g 4041043 .. O-0-0 - - o
e, 5 [ o MTE
g3 S0+Q+3 Doubles and near doubles, g
g | can re-partition b lly using n pracncg: 7 leading to
% 8 (& pictorially) to help with bridging 2(5) : ﬁg = gg : Bg n \ /
e85 42+31=73  |through 10 and 100 45+46=  120+130= WU |
3 Eg.78453=78+ 22431=131 © 129+129- :s
& = : vay o
3 Q 73 Dienes and
= ad 3 ™ - - e T place value
v 3 What isthe | Use intelligent practice: Using empty box problems: counters
(- same and what [ 164 +33 = 23+0=
z is different [ 264 +33 = 23+0=68 —k
= | partiioning and withthese (1264434 = 54, 33 _g7 | 23+ =69 423+ [J=323+ 25
g recombining methods? 64+33= 23+0=70 — 5234150 =[J+250 ——
a 65+33= w234+ =71 623450 =0+

Know pairs of numbers
which make each total
up to 10, and which
total 20

Add two 2-digit
numbers by counting on
in tens and ones (E.g.
56 + 35 is 56 + 30 and
then add the 5) to
support mental
calculation.
Understand simple
place value additions:
200 + 40 + 5 =245

Use place value to add
multiples of 10 or 100




uoiapIIgNS

Know pairs with each
total to 20

Subtract any two 2-
digit numbers

Perform place value
subtractions without a
struggle. (E.g. 536 — 30
=506, etc.)

Subtract 2-digit
numbers from
numbers >100 by
counting up. (E.g. 143 -
76 is done by starting
at 76, add 4 (80) then
add 20 (100) then add
43 making the
difference a total of
67)

Subtract multiples and
near multiples of 10
and 100

Subtract, when
appropriate, by
counting back or taking
away, using place value
and number facts.

Find change from £1,
£5 and £10 (by
counting on first).

Use counting up as an informal written strategy for subtracting pairs of three-digit numbers, e.g.

423 -357 is
+3 +40 +23 =66 433 GFY)
357 360 400 423
34 400 463,
(1)Extended columnar - (2) Extended columnar -
no exchange with exchange: . .
Extended method BT - 53 = 87-58 becomes
F0+17 .I .
-soand3 —=0+38 87 = 70417
30 and 4 =34 20+ 9

When ready begin to use formal columnar subtraction:

Begin to subtract like fractions. (E.g. ’/s - 3/s)

412 1

533
187
346

Know pairs of numbers
which make each total
up to 10, and which
total 20

Count up to subtract 2-
digit numbers: 72 - 47
is

+3 +10
+10 +2 =25

VAN .

47 50 60
70 2

Subtract multiples of 5
from 100 by counting

up

+5 +60
VAN

Subtract multiples of 10
and 100




uonoaidnnin

Know by heart all the
multiplication facts in
the 2x, 3x, 4x, 5x, 8x
and 10x tables
Multiply whole
numbers by 10 and 100
Recognise that
multiplication is
commutative

Use place value and
number facts in mental
multiplication. (E.g. 30
x 5is 15 x 10)

Partition teen numbers
to multiply by a single-
digit number. (E.g. 3 x
14as3x10and 3x4)
Double numbers up to
50

Use partitioning (grid multiplication) to multiply 2-digit and 3-digit

numbers by ‘friendly’ single digit numbers. Move

towards an understanding and use of formal column method when ready

« write and calculate mathematical statements for multiplication using Towards the column method
= the multiplication tables that they know, including for two-digit
2 s numbers times one-digit numbers, progressing to formal written x|20] 4 24
c = methods 8 [120] 24 X6
o =3 i ¢ 1204 24 = 144
g | Estimate before calculating 120
2 e Ensure written methods build on/relate to mental methods 24
144
\
X ?
2 00 0888 T Teorier |+ ARREUEE
° % two multiplication
s f I can see sentences!
@ : 3 groups of 40 eight groups 3 2
2 = et Use intelligent
o ' Using arrays practice e.g.
o Ix0+2220
@
3x+2=23
03 l:l:]
' ; ol 56 3x+2226
s 3 3xC+2=20
= o 13px3 2digitx 1 digit number 3x0+2235
(<3 e.g 7x38=266 <
3 e o =10px3+3px3 And seven 4x5=10 10
3 1= - groups of =5 G
o B@® =3p +9 x |30 |8 i 615215+15 =
é =39p 210 |56 | 61522010110
= 5 Solcanuse7x8to - -
= op 210+ 56 = 266 80152201120
® bl e work out ' e Which is the
3 arrays for partitioning too 815=600 20 °d,‘,’y°"e out?
3 : s, o
= What's the same? 4 « 7 ?x4 oee eee eee eee| 24X3
= what’s different R 36x4
e about these two N rpeame—na—- I
times tables? P 32x2 Y,

Know by heart the 2x,
3x, 4x, 5x and 10x
tables

Double given tables
facts to get others
Double numbers up to
25 and multiples of 5 to
50




uosinig

Know by heart all the
division facts derived
from the 2x, 3x, 4x, 5x,
8x and 10x tables.
Divide whole numbers
by 10 or 100 to give
whole number answers
Recognise that division
is not commutative.
Use place value and
number facts in mental
division. (E.g. 84 + 4 is
half of 42)

Divide larger numbers
mentally by subtracting
the tenth multiple,
including those with
remainders. (E.g. 57 +
3is 10 +9 as 10x3=30
and 9x3=27)

Halve even numbers to
100, halve odd
numbers to 20

Perform divisions just above the 10 multiple using the written layout and understanding how to give a remainder as a

whole number.
Make connections and hypothesese based on known facts:

Chunking- Using Multiples of the Divisor

= — 90
905 = 18 - 50 (10x5)
40
- 40 (8x5)
0

Begin to introduce formal ‘bus stop’ division.

“I know 6+3=2,
s0 60+3=20."

“I know 12+3=4,
s0 120+3=40."

Introduce ‘Chunking’ to explain the process of formal short division:

120 + 3

9B+ 7 =14

2tensand a
one.

Sonewes 4 &

Use a range of concrete and pictorial resources, including:

e

21
coe
3le¢e = 3|63

—Tknowthat63+3= 21 5063 +2123, 2

7 and2ix3=6) s dx2i=6d

o

An image for 38 « 7 e e

The ane

g @
iniage for drisk:
o

mlu

8 1/s

7 [S5%0e

Informal exploration with manipulatives supports the progression to
formal written methods—which is continued in Year 4.

-

SUOLE|NJ|BD UM
pue |eluaw Joddns 03 suonejuasaiday

e &
te |® @ @ o
& = =) - =
-

o -

=

e
L3

.

e
*

i 24
i
ee 3|72

Find unit fractions of quantities and begin to find non-unit fractions of quantities

Know by heart the
division facts derived
from the 2x, 3x, 5x and
10x tables

Halve even numbers up
to 50 and multiples of
ten to 100

Perform divisions within
the tables including
those with remainders,
e.g.38+5.




Year

uonippy

Add any two 2-digit
numbers by
partitioning or
counting on

Know by heart/quickly
derive number bonds
to 100 and to £1

Add to the next
hundred, pound and
whole number. (E.g.
234 + 66 =300, 3.4 +
0.6 =4)

Perform place value
additions without a
struggle. (E.g. 300 + 8 +
50 + 4000 = 4358)

Add multiples and near
multiples of 10, 100
and 1000.

Add £1, 10p, 1p to
amounts of money
Use place value and
number facts to add 1-,
2-, 3-and 4-digit
numbers where a
mental calculation is
appropriate’. (E.g. 4004
+ 156 by knowing that
6+4=10 and that
4004+150= 4154 so
total is 4160)

Column addition for 3-digit, 4-digit numbers and beyond.

Begin to use addition with decimals:

Add like fractions, e.g. 3/s+*%/s="/5=12/s.

24.5
+17.6
42.1

11

Be confident with fractions that add to 1 and fraction complements to 1. (E.g. 2/3+? = 1)

Use number lines for calculating with time.

1) Holly set off for work at 8:37 am. She arrived at 9:00 am.

. . B~ IR PALAA

How long did her journey take? s :

. } - ¥
g:37a.m THOAm  —
Use physical/pictorial representations alongside expanded and columnar methods.

= 2300

] Bundles of straws Using Dienes 42 +57Compensating in mental addition|  £49 30 3540

2 : 0-0-0
» - " + -
38 +£11.81 /M.
4] e il ‘ L]
£ g g N w w | 28| 550
=31 e
(i ﬁ | 1l ~Ask what is the same and wha T - ) 01-01-01
o g S is different about all these \ = Use the bar model to
5 A2431.=73 methods? L [ s reinforce the inverse
2 % Place value cards & counters to counters relationship between
g -8 support the expanded method in readiness Make 9959 | - —— addition & subtraction
o3 7 ey | | 5000+ [ ] =999 |
?‘ 3 .a"".‘ :w 3 q o 4000+ ]=999 | [ake o990 45|+ 8 ? [+ %0

™ - - 3000+ =999 | | 003 iy

s . ] o[ ]-o9%0

2 || e 2000+ [T s [ oo N—

-_— 1 | — / \

Lt sll—— | 100+ [_1-99| | 30034 [ ]-09%0 / 1

Add any 2-digit
numbers by partitioning
or counting on

Number bonds to 20
Know pairs of multiples
of 10 with a total of 100
Add friendly larger
numbers using
knowledge of place
value and number facts
Use expanded column
addition to add 3-digit
numbers




uo12043gns

Subtract any two 2-
digit numbers

Know by heart/quickly
derive number bonds
to 100

Perform place value
subtractions without a
struggle. (E.g. 4736 —
706 = 4030, etc.)
Subtract multiples and
near multiples of 10,
100 and 100

Subtract by counting
up. (E.g. 503 — 368 is
done by adding: 368 +2
+30 +100 +3 so we
added 135)

Subtract, when
appropriate, by
counting back or taking
away, using place value
and number facts.
Subtract £1, 10p, 1p
from amounts of
money

Find change from £10,
£20 and £50.

Use expanded column subtraction for 3-digit and 4-digit numbers for children still grasping the concept.

72 - 47 Dienes blocks or place value counters can be used to model calcu-
lations and the under-lying place value concepts.
// o0 )

T ' 7
~.».. W~ 4

Vs U2y U nurniucr e \

Then move onto formal columnar subtraction when a child is ready:
412 1
533

- 187
346

Use complementary addition to subtract amounts of money, and for subtractions where the larger number is a near
multiple of 1000 or 100
E.g. 2002 — 1865 is

+5 430 +102 = 137
VAN
1865 1870 1900 2002

Subtract like fractions, e.g. % + /s = 3/s
Use fractions that add to 1 to find fraction complementsto 1, e.g. 1-2/3="1/3

Use counting up with
confidence to solve
most subtractions,
including finding
complements to
multiples of 100.




uonoaidinin

Know by heart all the
multiplication facts up
to 12 x 12.

Recognise factors up to
12 of two-digit
numbers.

Multiply whole
numbers and one-
place decimals by 10,
100, 1000

Multiply multiples of
10, 100, 1000 by single
digit numbers. (E.g.
300 x 6 or 4000 x 8)
Use understanding of
place value and
number facts in mental
multiplication. (E.g. 36
x 5 is half of 36 x 10
and 50 x 60 = 3000)
Partition 2-digit
numbers to multiply by
a single-digit number
mentally. (E.g. 4 x 24 as
4 x20and 4 x 4)
Multiply near multiples
using rounding. (E.g. 33
x 19 as 33 x 20 — 33)
Find doubles to double
100 and beyond using
partitioning

Begin to double
amounts of money.
(E.g. £35.60 doubled =
£71.20.)

multiply two-digit and three-digit numbers by a one-digit number

using formal written layout

Estimate before calculating

Ensure written methods build on/relate to mental methods
(e.g. grid method) based on an understanding of place value

Use grid and expanded column methods as stepping stones alongside

50 4 54 54

T |
4 ZDG| 16 :l:“,)jg[;;qlt::}xq
216 . "uﬁ—

Key skills to support:

sknow or gquickly recall multiplication facts
upto12= 12

sunderstand the effect of multiplying
numbers by 10, 100 or 1000

smultiply multiples of 10, for example, 20
= 40:

sapproximate, e.g. recognise that 72 = 38
is approximately 70 x 40 = 2800 and use
this information to check whether their
answer appears sensible

Moving digits ITP

Ensure children can confidently multi-
ply & divide by 10 and 100, that mul-

tiplying by 10 makes the number big-

ger and all digits move one place to

BEODES
BRAOBES

| can use place
value counters
to the

4

This digit is
worth 200

worth 30

This digit is

T
Children need to understand and

=
)
©
-~
™
v
m . . = e
< =1 the left, while dividing by 10 makes
= °g’_ the number smaller and all the digits
F S move one place to the right.
s 0
8 8 Three ways to (..)Icu!.u.v Ix6
— P Iab=7x7 Ix6=_|n
(2] c .
QC_, © Now fiad the answer 10 6 x 9 in three delferent ways
=]
g g Use arrays made with place BODS
“ ® value counters to demon- RB®
=1 strate the link between multi- RIB®
L plication and division. This will 40
= support understanding of the
a :
grid method. o .

apply the language of multiples
and factors and use it in solving
multiplication and division prob-
lems e.g.

‘All factors of 36 are multiples of
2, true or false?

Find me two factors of 48 that
are also multiples of 3."

(=Y waw @
Use intelligent practice e.g.
2X3m= 6xT= 9x 8w
2x30= 6x70= Ix80=
2x300= 6x700= 9% 800 =
20x3= OxT= WxB=
200x 3= 600 x7 = 900x8 =

Using the bar model to solve problems

Sam has 12 foothall cards
Salby b 6 trvws an many bocthald Cards o Sam

How many cards do Saly and Sam have atogether?

Y

IR R ]
Altogether they have 78 footha® cants

Know by heart
multiplication tables up
to 10x 10

Multiply whole
numbers by 10 and 100
Use grid method to
multiply a 2-digit or a 3-
digit number by a
number up to and
including 6




uosinig

Know by heart all the
division facts up to 144
+12.

Divide whole numbers
by 10, 100 to give
whole number answers
or answers with one
decimal place

Divide multiples of 100
by 1-digit numbers
using division facts.
(E.g. 3200 + 8 = 400)
Use place value and
number facts in mental
division. (E.g. 245 + 20
is double 245 + 10)
Divide larger numbers
mentally by subtracting
the 10t or 20t
multiple as
appropriate. (E.g. 156 +
6is 20 + 6 as 20x6=120
and 6x6=36) BEFORE
moving on to the
formal BUS-STOP
method.

Find halves of even
numbers to 200 and
beyond using
partitioning

Begin to halve amounts
of money. (E.g. Half of
£52.40 = £26.20)

Use a written method to divide a 2-digit or a 3-digit number by a single-digit number.

Give remainders as whole numbers. For children requiring consolidation, refer back to ‘chunking’:
Using Chunking with remainders

al a7

87-4=21r
- 40 (10x4)

a7
- 40 (10x4)

7
= i (1x4)

For most, formal bus-stop division is expected, leading to higher level calculations by the end of Year 4, beginning of Year 5:

b~ 3=782
2B L
é

3]3%é

413 =9=41
0 43

9)472%3

By working through larger | 492 + 4 I 1 2 3
number calculations with R S il
manipulatives, children L e *"n0®
gain experience of ex- :. * 4 ® o ::'.
change (re-partitioning) i "f-[ .
Children can work in pairs: child within division algorithms. &

A constructs the array (dividing
manipulatives into 3 rows), child| | BY the end of Year 4, children need to have encountered remainders in a

B checks it and records this in a number of contexts. Pupils can be introduced to remainders using known
formal, short division format. facts: e.g. 13+4; and then progress to larger numbers. (See below).

"SUoQENJ|ed
usPum pue [ejuaw poddns 0) suoyejuasaiday

200+6=33r.2

% ( Remainder 2
. & &

- -
i

H

TTTY
[(T13110%

Anwwer n 33773

Begin to reduce fractions to their simplest forms.
Find unit and non-unit fractions of larger amounts.

Know by heart all the
division facts up to 100
+10.

Divide whole numbers
by 10 and 100 to give
whole number answers
or answers with one
decimal place

Perform divisions just
above the 10" multiple
using the written layout
and understanding how
to give a remainder as a
whole number.

Find unit fractions of
amounts




Upper Key stage 2

Year

decimal number, e.g. 13-6 + 6-4
=20

Add numbers with two
significant digits only, using
mental strategies. (E.g. 3.4 +
4.8 or 23,000 + 47,000)

Add one or two-digit multiples
of 10, 100, 1000, 10,000 and
100,000. (E.g. 8000 + 7000 or
600,000 + 700,000)

Add near multiples of 10, 100,
1000, 10,000 and 100,000 to
other numbers. (E.g. 82,472 +
30,004)

Add decimal numbers which
are near multiples of 1 or 10,
including money. (E.g. 6:34 +
1-99 or £34-59 + £19-95)

Use place value and number
facts to add two or more
friendly numbers including
money and decimals. (E.g. 3+ 8
+6+4+7,06+0.7+04,or
2,056 + 44)

numbers with different amounts of decimal places:

18376 W5 +367
1,498
3427 2”3 f?
55,145 TR
1

e o]

Begin to add related fractions using equivalences. (E.g. % + /6 = 3/6 + 1/6)
Choose the most efficient method in any given situation

Use physical/pictorial representations alongside columnar methods where needed.

recombining This supports problem

solving: Sam and Tom sam . #1620 Compensating; true or false?
have £67.80 between | 6780 | 2741 + 1263 = 2742 + 1262
them. If Sam has £6.20 ™™ . J Why? Can you use resources or draw

: i i ]
Iottings to supgort mental mare than TGI‘r‘I, how [ a picture to explain your answer? How

. LA+ 3 = £ djust this to make the
calculation much does Tom haye? 160+ 2 - 080 Lk L
Torm has £30:80 calculation easier? 3498 + 2067

- - 16+14=3 Place Value counters to support column addition
12462 +2300 Use the barmodelta 5 T & Write down i 183
= 12462 + 2000 + 300 | rpinforce the inverse 1= three more ﬂ"; ; ol
= 14 462 + 300 relationship between - :| -0 pairs of decimal B
=14762 addition & subtraction: O-01-0 numbers that
Partitioning and -0 sum to 3
]

suone nd|ed’
U33AAM PUB [BUSL
1oddns 0) suone-juasaiday

what is different
about all these
methods?

Use number lines for calculating with time (see Year 4 e.g.).

% Children move on from dealing mainly with whole numbers to performing arithmetic operations with both decimals and fractions. They will consolidate their use of written
%, procedures in adding and subtracting whole numbers with up to 6 digits and also decimal numbers with up to two decimal places. Mental strategies for adding and subtracting
S | increasingly large numbers will also be taught. These will draw upon children’s robust understanding of place value and knowledge of number facts. Efficient and flexible
&, | strategies for mental multiplication and division are taught and practised, so that children can perform appropriate calculations even when the numbers are large, such as
% | 40,000 x 6 or 40,000 + 8. In addition, itis in Y5 and Y6 that children extend their knowledge and confidence in using written algorithms for multiplication and division.
ﬂ Fractions and decimals are also added, subtracted, divided and multiplied, within the bounds of children’s understanding of these more complicated numbers, and they will
also calculate simple percentages and ratios. Negative numbers will be added and subtracted.
Use number lines for calculating with time.
>
& Know numbers bonds to 1 and Use column addition to add two or three whole numbers with up to 5 digits Add numbers with only 2-digits
é‘: to the next whole number Use column addition to add any pair of two-place decimal numbers including amounts of money and which are not zeros, e.g. 3.4 +
S | Add to the next 10 from a

5.8

Derive swiftly and without any
difficulty number bonds to 100
Add friendly large numbers using
knowledge of place value and
number facts

Use expanded column addition
to add pairs of 4- and 5-digit
numbers




uonaniygnsg

Subtract numbers with two
significant digits only, using
mental strategies. (E.g. 6.2 —
4.5 or 72,000 — 47,000)
Subtract one or two-digit
multiples of 100, 1000, 10,000
and 100,000. (E.g. 8000 — 3000
or 600,000 — 200,000)

Subtract one or two digit near
multiples of 100, 1000, 10,000
and 100,000 from other
numbers. (E.g. 82,472 — 30,004)
Subtract decimal numbers
which are near multiples of 1 or
10, including money. (E.g. 6:34
—1-99 or £34-59 — £19-95)

Use counting up subtraction,
with knowledge of number
bonds to 10/100 or £1, as a
strategy to perform mental
subtraction. (E.g. £10 - £3.45 or
1000 - 782]

Recognise fraction
complements to 1 and to the
next whole number. (E.g. 1 %/s +
3/s=2) 4-5

Use compact or expanded column subtraction to subtract numbers with up to 5 digits.

932 - 457 becomes Consolidate columnar = 11001 T
# 12 3 methods , paying 1 877 11 178 01 M
i ‘: ) particular attention to the -5 4 5 8 - 5 458
occurrence of zeros as -
4 7 5 place holders. 1 32565 M

Use complementary addition for subtractions where the larger number is a multiple or near multiple of
1000.

Use complementary addition for subtractions of decimals with up to two places incl. amounts of money
Begin to subtract related fractions using equivalences. (E.g. % — /6 = ?/6)

Use columnar subtraction including decimals with different numbers of decimal places:

-2 - 0-37

3“-"‘8:0
- 0 3+
383

Choose the most efficient method in any given situation

Derive swiftly and without
difficulty number bonds to 100
Use counting up with confidence
to solve most subtractions,
including finding complements
to multiples of 1000. (E.g. 3000
— 2387 is done by

+3 +10 +600
=613
2387 2390 2400
3000




uonooldinin

Know by heart all the
multiplication facts up to 12 x
12.

Multiply whole numbers and
one-and two-place decimals by
10, 100, 1000, 10,000

Use knowledge of factors and
multiples in multiplication. (E.g.
43 x 6 is double 43 x 3, and 28 x
50 is ¥ of 28 x 100 = 1400)

Use knowledge of place value
and rounding in mental
multiplication. (E.g. 67 x 199 as
67 x 200 - 67)

Use doubling and halving as a
strategy in mental
multiplication. (E.g. 58 x 5 =
half of 58 x 10, and 34 x 4 is 34
doubled twice)

Partition 2-digit numbers,
including decimals, to multiply
by a single-digit number
mentally. (E.g. 6 x 27 as 6 x 20
(120) plus 6 x 7 (42) making 162
or6.3x7as6x7plus0.3x7)
Double amounts of money by
partitioning. (E.g. £37.45
doubled = £37 doubled (£74)
plus 45p doubled (90p) £74.90)

Use short multiplication to multiply a 1-digit number by a number with up to 4 digits
Use long multiplication to multiply 3-digit and 4-digit number by a number between 11 and 20

Choose the most efficient method in any given situation

184
32

X

368 (184 x 2)
5520 (184 x 30)

‘suonend|el
USTIIM pUE [BJUSLU
uoddns o) suoyejuasaiday

uonenaed

Does your
SEEm reay

UapLum

\

pnswer
yonable?

e break these

calculation out

Initially it is helpful to

separately into 3 steps

long multiplication for two-digit numbers

24 V6 bagomes 124 5 26 bacernes

i

14

I
IR

6
L]
4
3

i
4
4
8

- h|

Jooo 500 60 T
20 50000 1200 140
4| 12000 2000 240 28

71340
14268

10000

12x6=24x3
True or false? Prove it!

L] 12 18 24 30

a6 12 18 24 3

e

124 5 26 b ienes

a
&
a

a
8

Answer: 3224

14268
71340
B5508

» multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including

741 x 6 becomes

27 41
o B
16446
T 1

Angwer: 16 446

il STEP 2 srer3

gy 18 5520

L x 30 + 36%
%83

Compact methods for multiplication are effi-
cient but often do not make the value of each
digit explicit. When introducing multiplication
of decimals, it is sensible to take children back
to an expanded form such as the grid method
where the value of each digit is clear, to ensure
that children understand the process.

# ~ is 8 multiple of| 3 |and a actor of ||

8 [is a multiple of| 4 and a factor of |16]

| 6 ]is s multiple of [ 3 and a tacter of [

|_|isamu-|l|ple wf[—|and aia-:tordr

Buildon dhildren’s unde standing.
demonstrats mulbplication of a
sheamal numbr Alengside 1t whole
TR SR ElEn

I 338

Start multiplying by using the least
significant digit for the grid method will 180 1.860
support children with implementation of
the written procedure

®_§ g
2400 24.00

—id
e

048

2808

Find simple percentages of amounts (e.g. 10%, 5%, 20%, 155 and 50%)
Begin to multiply fractions and mixed numbers by whole numbers < 10, e.g. 4 x 2/3 = 8/3 = 22/,

Know multiplication tables to 11
x11

Multiply whole numbers and
one-place decimals by 10, 100
and 1000

Use knowledge of factors as aids
to mental multiplication. (E.g. 13
x 6 =double 13 x3and 23 x5 is
% of 23 x 10)

Use grid method to multiply
numbers with up to 4-digits by
one-digit numbers.

Use grid method to multiply 2-
digit by 2-digit numbers.




uoisinig

Know by heart all the division
facts up to 144 + 12.

Divide whole numbers by 10,
100, 1000, 10,000 to give whole
number answers or answers
with 1, 2 or 3 decimal places
Use doubling and halving as
mental division strategies. (E.g.
34 +5is (34 +10)x 2)

Use knowledge of multiples
and factors, also tests for
divisibility ,in mental division.
(E.g. 246 + 6is 123 + 3 and we
know that 525 divides by 25
and by 3)

Halve amounts of money by
partitioning. (E.g. Half of £75.40
= half of £75 (37.50) plus half of
40p (20p) which is £37.70)
Divide larger numbers mentally
by subtracting the 10t or 100t
multiple as appropriate. (E.g.
96+6is10+6,as 10x 6 =60
and 6 x 6 =36;312 +3is 100 +
4as100x3 =300 and4x3=
12)

Reduce fractions to their
simplest form.

Use short division to divide a number with up to 4 digits by a number <12.
Give remainders as whole numbers or as fractions.

Qb= 3=1872

2198 2
3]3% 6

58 + T becomes

Arvpweer; 14

Can we divide this

413 =9 =47

O 47

9)u"2%3

437 + 5 becomes

Anywer; 86 remaander 2

496 + 11 beCoumes
a4 5 rl
1(4 58 &

Afivess 45

Short division with exchange.

I Practical experience with

manipulatives is vital for chil-

38

dren to talk through the lan-
guage of division e.g. exchange,
remainder; and to embed
conceptual understanding.

2 out of a whole group of 4 = 0.5

2=1<
4 2

Find non-unit fractions of large amounts.

z

B token into 6 equol 3
9 ] groups?, then we = o 1o®
a. D must exchange it for ten } ; :0
£S5 tokens. Can we 23 . :;.. ‘ .,
=2 divide into 6 groups e |o®
3] ivi group. 18 3 | |
o 3> now? . I‘ 2 -
S w
]
- n . .
2 = Understanding remainders. I
=]
[T
g S e N c o000 ®
a 5 & & LN e v @ ® [ K J 4
% r:o a § { X ] ' X L

= 0, ©@ 900 ®

98+4=8 =24r2=241 =245
/ What is the same? What's
different about the ways that these
remainders are expressed?

Turn improper fractions into mixed numbers and vice versa.
Choose the most efficient method in any given situation

Know by heart division facts up
to 121 +11

Divide whole numbers by 10,
100 or 1000 to give answers with
up to one decimal place.

Use doubling and halving as
mental division strategies

Use efficient chunking to divide
numbers < 1000 by 1-digit
numbers.

Find unit fractions of 2 and 3-
diigt numbers




Year

uonIppy

Know by heart number bonds
to 100 and use these to derive
related facts. (E.g. 3.46 + 0.54 =
4)

Derive quickly and without
difficulty, number bonds to
1000

Add small and large whole
numbers where the use of
place value or number facts
makes the calculation do-able
‘in our heads’. (E.g. 34,000 +
8000.)

Add multiples of powers of ten

and near multiples of the same.

(E.g. 6345 + 199.)

Add negative numbers in a
context such as temperature
where the numbers make
sense.

Add two 1-place decimal
numbers or two 2-place
decimal numbers less than 1
(E.g. 4.5+6.30r0.74 + 0.33)
Add positive numbers to
negative numbers, e.g.
calculate a rise in temperature,
or continue a sequence
beginning with a negative
number

Use column addition to add numbers with up to 5 digits (using establishes methods from previous
years).

Use column addition to add decimal numbers with up to 3-digits, including numbers with different
amounts of digits in decimal places and different whole numbers:

23+6 + -8+ 34-2.%

T O - Ll“tl

Add mixed numbers and fractions with different denominators.

Use number lines for calculating with time. (see Year 4 e.g.)

Use physical/pictorial representations alongside columnar methods where needed. Ask what is
the same and what is different?

12 462 + 2300 .< . Their sum is 1000.
=124624 20004300 _— — _—, @ 234kg+49kg=273kg x Is 250 more than y.
=14 462 + 300 & T,’ 2 What are the values of x and y?
=14 762 200 + z’g : g Using the bar model to solve problems
Jottings to support mental strategies 200+70+13 " -
Y+ 250
can explain my method using Follow the BIDMAS order

of operations! (Compare31+9x7and (31 +9)x7 )
Brackets What's the same? What's different?
393 || Indices {powersofeg 2®) —— - —
+308 Division L Can you use five of the digits 1 to 9 to make this
' | st At
Addition Can you find other sets of five of the digits 1 to 9 that
“ubtraction

ace value counters

Flace Vale countes Torstippert colume addtion " 1% 3y | s
2312 + 22 = 404
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make the sentence true?

x and y represent whole numbers.

14 781 - 6153 = 8528

R

73
3

Derive swiftly and without
difficulty, number bonds to 100
Use place value and number
facts to add friendly large or
decimal numbers, e.g. 3.4 + 6.6
or 26,000 + 5,400

Use column addition to add
numbers with up to 4-digits.

Use column addition to add pairs
of two-place decimal numbers.




uonaniygns

Use number bonds to 100 to
perform mental subtraction of
any pair of integers by
complementary addition. (E.g.
1000 — 654 as 46 + 300 in our
heads

Use number bonds to 1 and 10
to perform mental subtraction
of any pair of one-place or two-
place decimal numbers using
complementary addition and
including money. (E.g. 10 — 3.65
as 0.35+6, £50—£34.29 as 71p
+ £15)

Use number facts and place
value to perform mental
subtraction of large numbers or
decimal numbers with up to
two places. (E.g. 467,900 —
3,005 or 4.63 —1.02)

Subtract multiples of powers of
ten and near multiples of the
same.

Subtract negative numbers in a
context such as temperature
where the numbers make
sense.

Use column subtraction to subtract numbers with up to 6 digits.

932 - 457 becomes Consolidate columnar
8 1% 1 methods , paying

olls particular attention to the
o s occurrence of zeros as
4 7 5 place holders.

1 3 2 5 5

o ||II
1 877 11
-5 45 8

1

1

8
5
2

.5 5 5

.4 5 B

- 10 1
S0

Use complementary addition for subtractions where the larger number is a multiple or near multiple of

1000 or 10,000.

Use complementary addition for subtractions of decimal numbers with up to three places including

money.

Use columnar subtraction of increasing complexity, including decimals with different numbers of

decimal places:

% o

- 0-3F

3:83

Subtract mixed numbers and fractions with different denominators.

Use number bonds to 100 to
perform mental subtraction of
numbers up to 1000 by
complementary addition. (E.g.
1000 — 654 as 46 + 300 in our
heads.)

Use complementary addition for
subtraction of integers up to
10,000. E.g. 2504 — 1878

Use complementary addition for
subtractions of one-place
decimal numbers and amounts
of money. (E.g. £7.30 — £3.55)




uonoodnnin

Know by heart all the
multiplication facts up to 12 x
12.

Multiply whole numbers and
decimals with up to three
places by 10, 100 or 1000, e.g.
234 x 1000 = 234,000 and 0.23
x 1000 = 230)

Identify common factors,
common multiples and prime
numbers and use factors in
mental multiplication. (E.g. 326
X 6 is 652 x 3 which is 1956)
Use place value and number
facts in mental multiplication.
(E.g. 40,000 x 6 = 24,000 and
0.03x6=0.18)

Use doubling and halving as
mental multiplication
strategies, including to multiply
by 2, 4, 8, 5, 20, 50 and 25 (E.g.
28 x 25 is % of 28 x 100 = 700)
Use rounding in mental
multiplication. (34 x 19 as (20 x
34) - 34)

Multiply one and two-place
decimals by numbers up to and
including 10 using place value
and partitioning. (E.g. 3.6 x4 is
12+240r253x3is6+ 1.5+
0.09)

Double decimal numbers with
up to 2 places using
partitioning

e.g. 36-73 doubled is double 36
(72) plus double 0-73 (1-46)

Use short multiplication to multiply a 1-digit number by a number with up to 4 digits
Use long multiplication to multiply a 2-digit by a number with up to 4 digits
Use short multiplication to multiply a 1-digit number by a number with one or two decimal places,

including amounts of money.

Use long multiplication to multiply whole numbers by numbers including decimals:

F 623
X 27
43.61
124.60
£ 168.21

Look at long-multiplication

suonenNd|ed uanIm
pue |ejuaw 3ioddns
0} suoyejuasasday

a2 b

calculations containing errors,
identify the errors and determine
how they should be corrected

w

What's the same?
What's different?

>

Using the bar model to solve problems

HEE

[20] [20 ] [20][20

8.46
X 11
93.06

Use questioning to develop conceptual
understanding e.g.
Which is the odd one out?
24x3 36x4 13x5 32x2

Multiply fractions and mixed numbers by whole numbers.
Multiply fractions by proper fractions.
Use percentages for comparison and calculate simple percentages.

Use empty box questions:

[ ]x =864

g 84Xx3+84xX7
D ™ 67x5-067 x50
M 5 93x02+08x93
? 72x4+36x%8

Know by heart all the
multiplication facts up to 12 x
12.

Multiply whole numbers and
one-and two-place decimals by
10, 100 and 1000.

Use an efficient written method
to multiply a one-digit or a teens
number by a number with up to
4-digits by partitioning (grid
method).

Multiply a one-place decimal
number up to 10 by a number
<100 using grid method.
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é: Know by heart all the division Consolidate all of the division work established in previous years. Know by heart all the division

o | factsupto 144 +12. facts up to 144 + 12.

3 | Divide whole numbers by Use short division to divide a number with up to 4 digits by a 1-digit or a 2-digit number Divide whole numbers by 10,
powers of 10 to give whole Use long division to divide 3-digit and 4-digit numbers by “friendly’ 2-digit numbers. 100, 1000 to give whole number
number answers or answers y31=i6:1% answers or answers with up to
with up to three decimal } | kpow two decimal places.
places. 13 o Use efficient chunking involving
Identify common factors, FBP‘P 321 sz II: :—__-I,.L subtracting powers of 10 times
common multiples and prime -320 (2x® 4 :.IE- :'G-if the divisor to divide any number
numbers and use factors in “+ ) E (:-1:.16) g ~16 =8 of up to 1000 by a number < 12.
mental division. (E.g. 438 + 6 is - 53 * o 16 =160 (E.g. 836 + 11 as 836 —770
219 + 3 which is 73) ~ 32 (L,_Jg‘) 20x 16 320 (70x11) leaving 66 which is 6x11.
Use tests for divisibility to aid "W > So that we have 70 + 6 = 76 as
mental calculation. - 16 (1= the answer).

Use doubling and halving as o Divide a one-place decimal by a
mental division strategies, e.g. number <10 using place value
to divide by 2, 4, 8, 5, 20 and Give remainders as whole numbers or as fractions or as decimals and knowledge of division facts.
25. (E.g. 628 + 8 is halved three

times: 314, 157, 78.5) Divide a one-place or a two-place decimal number by a number < 12 using multiples of the divisors.

Divide one and two place Divide proper fractions by whole numbers.

decimals by numbers up to and
including 10 using place value.
(E.g.24+6=0.40r0.65+5=
0.13, £6.33 + 3 =£2.11)

Halve decimal numbers with up
to 2 places using partitioning
e.g. Half of 36-86 is half of 36
(18) plus half of 0-86 (0-43)
Know and use equivalence
between simple fractions,
decimals and percentages,
including in different contexts.
Recognise a given ratio and
reduce a given ratio to its
lowest terms.

Whilst this policy shows definitive formal versions of how the children should be setting out their calculations
when fully-cognisant, other informal and mental methods can be used when appropriate




