Happg children aiming hi,ghl

‘A person who never made a mistake, never learned anything new Albert Einstein

The Following calculation policy has been devised to meet requirements of the National Curriculum 20l for the teaching and learning of
mathematics, and is also designed to give pupils a consistent and smooth progression of learning in calculations across the school. The policy has
been devised with members of staff using the White Rose Maths Hub Calculation Policy with further material added and adapted. It is a

work'mg document and will be revised and amended as necessary.

Age stage expectations: The calculation poli,cg is orgamsed accord.mg to age related expectations as set out in the National Curriculum 20I4% and
the method(s) shown for each year group should be modelled to the vast ma jority o pupils.

Choos‘mg a calculation method: Before puptls opt Jor a written method, theg should first consider these steps:

o Canldoitin my head using a mental stmtegg?

o Could | use some Jjottings to help mer

e Should | use a formal written. method to work it out?



Us'mg quaniities and obJ‘ects, theg add two sLngle—dLth numbers and count on to find the answer

AdeLilLQn(— Reception Early learning goals:

Count reliably with numbers from | to 20, place them in order.

Sag which number is one more than a given number.

Key Vocabulary
add, more, and make, sum,
total altogether score double one
more, two more, ten more. ..
how many more to make. .. ?

how many more is. .. than. . ?

Objective & Strategy

Concrete

Pictorial

Abstract

Recogn.i.se numbers up

to 20 and understand

Children use evergdag objects and resources
to represent each number up to 20. For

Children are shown different visual
representations and recognise what number it

Children are shown a dLth and understand
what this means

the meaning of each example: represents eg. 2
number by recognising 2
and knowing their . .. .
clusters !‘ - . .
o
Count on in ones and Children physically move themselves along Children use a number line or number track [,2,3,4+5

say which number is
one more or less than
a given number

the numbers e.g. jump or walk

14
1516 17 18 19 20
Children use everyday objects, count them
out and phgsica[tg add one more or take one

away (one less)

to 20 and count along it forwards or
backwards

One more than 2 is 3
2+1=3

One less than L4 is 3
L —1-=3

Relate addition to
combining two groups
of objects using
practical resources,
role play, stories and

SOVLgS.

Children physically use concrete resources
and manipulatives and add 2 groups
together.

+ =

t ¢ Sk &k ¢ ¢

Children see or draw a visual representation
to add the two groups together

® 0 g © makess

The written form is used

2+3=5




Addition Year | statutory requirements:
Count to and across 100, forwards beginning with O or |, or from any given number.
Given a number, identify one more.
Read, write and interpret mathematical statements involving addition (+), and equals (=) signs.
Represent and use number bonds and related subtraction facts within 20

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

Kay Vocabulary;

+, add, more, plus, make, sum,
total altogether score double,
near double one more, two
more. .. ten more how many
more to make...? How many

more is... than.. ? How much

Solve one-step problems that involve addition using concrete objects and pictorial representations, and more is.. 2
missing number problems.
Ob_jectlve & Stro.tegg Concrete Pictorial Abstract

ldentify and represent
numbers using ob jects and
plc.torlo.l representations
(multiple representations)

Children use a range of equipment and
everyday objects to make and represent a
number:

Children draw different representations of

a number:

Children then record numbers in their numeral
Jorm, linking these to their previous concrete
and p'Lctor'LaL representations:

5

Represent & use number
bonds and related
subtraction facts within
20

Children use practhal equipment and work
sgstemati.callg to find the number bonds (to
5, 10 and 20):

3

Children see and draw images in a tens
Frame and part whole model to find
number bonds and related addition and
subtraction facts:

. 6+4=10
O coazio| — [w)iresio
ro= ™' 10-4=6
. 10-4=6 10-6=4
. i0-6=4
Tens Frame Part Whole Model

QO00Q,
ROOOO

n
(=]

10
8 2

8+2=10
2+8=10
|0-8=2
|0-2-=8
Emphasis should be on the language used.:

‘| more than 8 is equal to aq’
‘2 more than 8 is 10’
10 is 2 more than 8’

Combine two parts 1o make

Children will use lots of different

Children will use and draw pictures to add

Digits will be used in recording




a whole

rresources SlA.Ch as NlA.mi,COYL COU,YLtQY'S 2995

shells

» ¥
—

, Teddy bears and evergdag ob jects:

together 2 numbers as a group or in a bar:

&

3

5 7 por
whole\‘ ‘:‘L

$

?

& QIQI. .

3 BCIH

L+3-7/3+4k=7and7 =4 +3/7-=3
+ b (four is a part, 3 is a part and the whole

is seven):

Use concrete resources and
a number line to support
the addition of numbers.
Know and use strategy of

finding the larger number,

and counting on in ones
Jrom this number

A bar model is used thch encourages the
children to count on:

4

The abstract number line: What is 2 more than
4?2 What is the sum of 4 and 42 What's the
total of 4+ and 27 L4 + 2 =

C N

4 5 6

Regrouping to make 10.

This is an essential skill
For column addition later.

Use a tens frames and counters/cubes or

using Numicon e.g. 6 + 5. Begin with the

larger number and use the smaller number
to make 10:

d

Children draw the tens frames and
counters/cubes

® e o

® o 0

Use pictures or jumps on a number line.

Children to develop an understanding of
equality and the use of the equality symbol to
represent this e.g.

6+ []=11

6+5=5+L] 6+5=0[]+4
9+5= y

@ +1 »
e e o I BN RS R T




Addition Year 2 statutory requirements:

Recall and use addition and subtraction facts to 20 fluently, and derive and use related Facts to 100.
Recognise and use the inverse relationship between addition and subtraction and use this to check calculations
and solve missing number problems.

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

Key Vocabulary
+, add, addition, more, plus
make, sum, total, altogether,
score, double, near double, one
more, two more... ten more...
one hundred more how many
more to make...? How many
more is... than...? How much

is.. .7
Solve problems with addition including those involving numbers, quantities and measure kol
Ob jective & Strategy Concrete Pictorial Abstract
Add multiples of 10 Model using base ten and bead strings: Use representations for base ten: 20 + 30 =
BRI 70 =50 + 20
l ' ' l I H H | L0 + O = 60
B —— o A—— ‘ k
3 tens + B tens = tens
30 + 50 =
Use known number Children explore ways of making numbers Along side of this they use equipment: D +1=16 16-1= D
facts within 20:

Part part whole Y @i%
[]+[ ]=20 20-[]=[]

ZO<—"’1T [J+[]=20 20-[]=[]

A
¥

Also show children calculations where = is

at the beginning e.g. 20 =7 + 2, 20 = 7 -

1+E|=16 16—|:|=1

?
Usi,n,g known Jca,cts Use every d.ag items and base ten: Children draw representations of H T and 3 + 4 = 7 which leads to
O: 30 + 4LO = 70 which leads to

+ .

%}':% ﬂ l «Vv,/ 7
S8+ $8% -8RIy

300 + LOO = 700




Children explore the pattern.

Oo+0p _ OpQpOqQ .
O a = | O —
rio ®
O | e |
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mm
Add 2 d,i,gi,t number 7 +5 =22 Use part part whole and number line to Children who are working at a greater
and ones Use ten frame to make \mach ten”: Model: depth, will use base ten and alongside this
g%g% 17 +5=22 use a formal written method e¢.g.
Tens Ones
/\ | | 1Y) 2 3
coeee olo —
O (] 16+7

Children use a bar model to represent a

. 1 claculation e.g. I7 + 5 =22
7 +5 =22 16 20 23 22
27 +5 =32
What is changing and why? 7 S
They then explore the related facts
7 +5 =22
5+17 =22
22-17 =5
22-5=17
Add 2 d,i,gi,t number Explore that the ones digit dont change Children draw number lines and add on 27 +10 = 37
and ten jumps of fen 27 + 20 =4/
|| + 27 + 30 27 + 0 =57
— +10 +10 +]10
2t of

| | I 1
| | I I

27 37 47 57

Children who are working at a. greater
depth, will use base ten and alongside this

use a formal written method e.g.

Tens

: 2
I l +4
11

Ones

oW




Add two 2-digit

numbers

Model using base ten , place value counters
and numicon:

35+ 26

Lo
L
-

n || o

Partition both the numbers using the
equipment:
« Add together the ones. Have we got 10
ones?

« Exchange 10 ones for | ten.
« How many ones do we have?

« Add together the tens. How many do we

have altogether?

Use number line and brtdge ten using part
whole if necessary. E.g. 7 + 25

+20 +5 Or +20 +3 <2

/f_q\_/'“\\ FETW Y \
47 67 72

47 67 TO T2

Children who are workmg at a greater
depth, will use base ten and alongside this
use a formal written method eg.

3 5
+ 2 6

Children will also be shown how to partition
and recombine to find the answer:
25+ 47

5.k

20 + \40 +

20+40=60
5+7 =12
60+12=72

Add three |-digit

numbers

Use practical equipment. Combine to make

IO first if possible, or bridge 10 then add

third digit:
C
%

o3 Vo

Ww. 9.

Regrou.p and draw representation.

g | o

Combine the two numbers that make/

bridge ten then add on the third:

4+ 7 +6 )= [10/+|7

10

= 17




Addition Year 3 statutory requirements:
Find 10 or 100 more than a given number-.
Recognise the place value of each digit in a three-digit number (hundreds, tens, ones)
Add numbers with up to three digits, using formal written methods of columnar addition

+, add, addition, more, plus make, sum,
total altogether score double, near double
one more, two more... ten more... one
hundred more how many more to
make.. 2 How many more is... than. . ?
How much more is.. 2 = equals, sign, is

the same as
Ob jective & Strategy Concrete Pictorial Abstract
Column Addition—no Model using base ten or numicon.: Children move to drawing the counters 2 2 3
regrouping (fnmd.l.g T 0 using a tens and one frame:
number-s) OO (e ee s

OO [eeass tens ones + 1 1 4

Add two or three 2 or

3 d.i.gi.t numbers Add together the ones first, then the tens. .

e e ® O 337

Add the ones first, then the tens, then the
hundreds

34
7 9
Move to using place value cgu.nters
© °
i
olelelo] ooo.§
© (00000
Column addition with | 5 Children draw a representation of the grid
regrouping. 39 to further support their understanding,
E carrying the ten underneath the line.

i

: i
S +

i

Start by partitioning the numbers before
Formal column to show the exchange:

20 5
40 8
60+13=73

Then:




| Tens 1 ..'. :: 536
[ ow ¥ —85
 Jess 621

1 11

80 3
10

Children practise using the equipment to

phgsi.callg excha.n.ge ten ones for one ten:

® @ 146
®@®(:§ t5el

Please note: the addition/subtraction symbols

are posLtLoned to the left of the calculation.
Each ten/hundred which is carried shut sit

in the correct column, underneath.




Addition Year L+ statutory requirements:

Find 1000 more than a given number-.

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

Solve addition two-step problems in contexts, dechLng which operations and methods to use and whg,

Consolidate learning from Year 3

Koy Vocabulary
add, addition, more, plus,
increase sum, total, altogether
score double, near double how
many more to make. . .?

= sign, is the same as

Ob jective & Strategy Concrete Pictorial Abstract
Add numbers with up Children continue to use base ten or place Draw representations using place value Continue from previous work to carry
to L+ d,i,gi.ts value counters to add, exchanging ten ones counters: hundreds as well as tens.
For a ten and ten tens for a hundred and Relate to money and measures:
ten hundreds for a thousand: - e == ... ::
Fg 3,212 + 2,213 ee 35 |

[ 1000s | 100s | 105 | 1s *® g® e g

ee® ©© 0000 00 *¢ oo 1 + 34

KX o000 e 39 |

7 1 5 1 o




Us'mg quantities and obJ‘ects, theg subtract two single-digit numbers and count back to Find the answer.

SJ.LbIEGLIi.Qﬂ(— Reception

Say which number is one less than a given number-.

take (away), leave, how many are
left/left over? How many have

gone? one less, two less. .. ten less. ..
How many fewer is... than. . ?

Difference between is the same as

Objective & Strategy Concrete Pictorial Abstract
Count backwards in Children draw the items themselves as theg Children see the numbers represented
0,9,8,7,65%,3,2,1

Familiar contexts such
as number rhgm.es or
stories

1729 y e

j ’
B e es s S GO D0 S D AR D S e G

- mm ™ g g

5 little ducks
went swimming
one day...

decrease

Relate subtraction to
‘taking away’ using
concrete objects and

! !
N
Three teddies 3ke
away two teddies
leaves one teddy )

Children count back along a number line to
take away alongside equipment

If | take away four shells there are six left

s s o> > G > G G G 5

Children will be shown the calculation which
will be read out loud

0-6-="

role play
I
N S S R B B R N R E—
0O 1 2 3 4 5 6 7 8 9 0
Sa,g which number is Use equipment and remove one to find one | Children count back | along a number line 0 take away | is .
one less than a given less -1 | less than 8 is
| | | | r\} 51| =

number- using number-s

to 20

Pee
e

Children use large numbers and move

backwards to find one less

L1 1
1
5 6 7 8 9 10







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

SlLbIEGLIi&ﬂ Year | statutory requirements:

Say which number is one less than a given number.

Represent and use number bonds and related subtraction Facts within 20.
Read, write and interpret mathematical statements involving subtraction (=) and equ.als (=) signs.

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

missing number problems

Koy Vocabulary
subtract, take (away),smaller,
Fewer, minus, less, leave, how many
are left/left over? How many have
gone? One less, two less, ten less. ..
how many fewer is... than.. ? How
much less is.. .2 Difference between
half, halve, first, then and now

Ob jective & Strategy

Concrete

Pictorial

Abstract

Taking away ones

Use physical objects, counters , cubes etc to
show how objects can be taken away:

“. . 6—4=2
‘. L L]

4—2=2 &

Cross out drawn objects to show what has

been taken away.

[ % P
oE g W

Emphasis on the use of language and
creatmg subtraction stories to match given
chtu.ms:

. . . .\. “ There were 7

butterflies and 3 flew away. There were 3
butterflies Left.' 7-3=L

Children can record subtraction calculations

Formally:
6 -4 =12
Bb-94-6

Counting back

Move objects away From the group,
counting backwards

o9 oo

Move the beads along the bead string as
you count backwards.

B

Count back in ones using a number line

5-7-=28

-5

N N

8 9 10 11 12 13 14(15) 16 17 18 19 20

Put 13 in your head, count back . What
number are you at?

13-4 =7

Find the difference

Compare objects and amounts:

Children find the difference using

chtorLa[ representations:

Hannah has 12 sweets and her sister has 5.
How many more does Hannah have than
her sister?




m 7 'Seven is 3 more than four'
|

'T am 2 years older than my
sister’

Lay objects out in a bar model:
S pencils

ANAYAVANAN
o

3 Erasers ?

B3
B3
B~ 900099 ew
Bo000

Children use a number line, counting on to

find the difference:
+4

CYYTYN

T T T T 1
5 6 7 8 9 10

[
1
3 &

Represent and use
number bonds and

Link to addition and the Part Part Whole

model, to model the inverse:

Use pictorial representations to show the

Move to using numbers within the part whole

part. model

related subtraction V" 3N

Facts within 20 o g g
1§
Part Part Whole model l@ / ﬁ ﬁ ﬁ
A L
L .
I¥ 10 is the 7whole and O is one of the
parts, what's the other part? ~——
0-6 =L

Make 10 3-7-6 6—8 -

—
E ﬁ

Make |4 on the ten fmme. Take I away

to make ten, then take 5 more away so

that you have taken 9 away altogether.

Jump back 3 first, then another L. Use
ten as the stopplng po'mt.

13—7

=3

13-7=[6]
3[4 -

——

How many do we take off first to get to 107
How many left to take off?




Bar model 5-2-=3 Children draw their own bar models: ‘ 3
10=8+2
a ﬁ 10=2+8
10—2=8
10—8=2




Sl&bitﬂ&li&ﬂ Year 2 statutory requirements:

Recall and use subtraction facts to 20 fluently, and derive and use related facts to 100.

Recogmse and use the inverse relationship between addition and subtraction and use this to check calculations

and solve missing number problems.

Subtract numbers using concrete ob jects, pictorial representations, and mentally, including:
« a two-digit number and ones

« a two-digit number and tens

« two two-digit numbers

subtract, subtraction, take (awag),
minus, leave, how many are
left/left over? one less, two less. ..
ten less. .. one hundred less, How
many fewer is... than..? How
much less is.. .2 difference between

half, halve

= equals sian, is the same as

Ob jective & Strategy Concrete Pictorial Abstract
Regrou,p a ten into ten Use a Place Value chart to show how to
ones change a ten into ten ones, use the term 20-L4 =16 20-4 =16
‘take and make’ gggﬁnﬁﬁﬁﬁg
g 20-1 - 6 BBB BB
l l | : . v‘ )'
Pa.rti.ti.oni.ng to subtract -13 =2 Children use representations of the base ten 3L -13 = 2l
without regrouping. Use base ten to show how to partition the and cross of¥:
‘Fﬂmdly numbers’ number when subtracting without 34
regrouping .ﬁ / N\
0 30 4
T
=] -~ y 10 -3
20 1
.--:::" . e 43—21=22 Partition the number 3l into tens and ones.
e " Partition 13 and subtract the ones and the
tens.
Place the partitioned number back together.
| raan s
—l
—— “w They will also be shown this using an

expanded column method e.g.




70 6
20 2
50 4 =54
Make ten strategy 34 - 28 Use a number line to count on to next ten Begin by partitioning into tens and ones:
Progresslon should be Use bead. strings to model counting to next and then the rest: 61
crossing one ten, ten and the rest: 80’ 11l 74
crossing more than one - — = 0 4 2
. s S0NNN0NN e —— 76 80 90 93 20 47
tm' CY"OSSl.I'Lg th'?‘ 4 ‘counting on’ to find ‘difference 40 7= 47
hundreds. — Y ) Children working at a greater depth will also
o 28 30 3y then be shown the short method.




SMbIEGLILQﬂ Year 3 statutory requirement:

Find 10 or 100 less than a given number-.
Recognise the place value of each digit in a three-digit number (hundreds, tens, ones)

Subtract numbers with up to three digits, using Formal written methods of column subtraction
Subtract numbers menta[[g, 'mclu.d'mg:

A three-digit number and ones

subtract, subtraction, take (awag),

minus leave, how many are left/left
over? one less, two less. .. ten less... one
hundred less how many fewer is. ..
than. . .2 how much less is.. .7 difference
between half, halve = eo[u.als, sign, is the

Column subtraction

Begm with base 10 o Numicon. Move to

same as
« A three—d.Lth number and tens
« A three—d.Lth number and hundreds.
Ob jective & Strategy Concrete Pictorial Abstract
Column subtraction Use base 10 or Numicon to model Draw representations to support Then:
without regrouping Eg 45— 22 - understanding L
(friendly numbers) Tens Ones S - L 47
| e ‘ 2
Sassnanans)
SEEETIEER 5l 23
— BT I Ik

with regrouping

Note: The exchanged ten or
hundred is just as important as
any other number, therefore, it
should be written as clear and as
\.ourgz as any other number, and
placed at the top of the column
which has been ad justed

place value counters, modelLLng the
exchange of a ten into ten ones. Use the

term ‘excha.n.ge':

Children may draw base ten or Place

Value counters and cross off:

45

R9. Tens | Ones

R

Begm bg partitioning into place value

Then move onto formal written method.:

Py B3 7
27 254

e 2 83

columns:

N — 27
60 14
70 4
20 7
40 7 =47

4




m.:..
10 W eeode
v OO
w1 OO
- 20 7
or

Tens I s
ooooo
ooooo
EEEE




&HMEQMMJ%rhmmwym%mWM$

Find 1000 less than a given number-.
Subtract numbers with up to Four digits, using Formal written methods of columnar subtraction where

subtract, subtraction, take (awag), minus,
decrease leave, how many are left/left

over? Difference between half, halve how

many more/ fewer is... than...? How much

more/less is.. ? inverse

appropriate. T
Solve subtraction two-step problems in contexts, deciding which operations and methods to use and why. = equals sign, is the same as
Ob jective & Strategy Concrete Pictorial Abstract
Subtract with up to W Model the process of exchanging usin Children may draw base ten or Place Expanded method
P p gng g Y p
digits. Numicon, base ten and then move to Place Value counters and cross off. ]G/g /]r4
Introduce decimal value counters: 4s 20 7
subtraction through 234-179 ‘29 Tens_| Ones 40 7 =47
m’; HE’;’;’/” 400 130
context of money ® ’BH | - 500 340 7
By the end of year L, pupils © @ 20 8 50 3 = 283
should be S,u.btmqmg numbers OO0 (000 e000® Then move onto formal short compact
up to lr digits using compact
column subtraction method. @ 00 PY Y ) method 4
ololololl T Y ) 61 5 13/ 7
@ o000 T4 -
27 254
e 283
Move onto L+ d.'Lg'Lt numbers
3 -
7 842 2 R5 1
1829 - | 5§56 2
6013 [ 192




WIBBPICRHIER =y coring Cont

They solve problems, including doubling, halving and sharing.

Double, twice, group, set, 2's, 5,
Os, mu.lt'Lple

Ob jective & Strategy

Concrete

Pictorial

Abstract

Use pictorial
representations and
concrete resources to

double numbers to 10.

Use practlcal activities using maanu.latLves
such as Numicon to double a number

853

Draw pictures to show an item has doubled

e.g. ladypirds spots

XX

1A= 2+2=4 3+3=6 4+4=8

2+2=4
Double 3 equ.a.ls 6

Use concrete sources,
role pla,g, stories and
songs to begin counting

in twos, fives and tens.

Use cvergdag items and objacts to count in
2’'s, B's and 10’s
Counting in 2's

.ﬁlﬁliji
L L]

Counting in 5’

& & ] HieE
bbb

Coun.tl.ng in 10's

\ 4 A 44 4

&$é&s

Use a number line alongsuie the ob jects

Mov'm.g on to a numbered number line

| | | | | | | | | | N
1 I I 1 I I I I I 1 7

|
I
O 5 10 15 20 25 30 35 40 45 50

0, 27,6, 8,7




_ Year | Statutorg requirement:

Solve one-step problems 'anolv'mg multlpltcat'wn bg calculatmg the answer using concrete obJ'ects, chtorLal

representations and arrays with the support of the teacher.

Koy Vocabulary
lots of, groups of, X, fimes, mul‘chlg,
multiplied by, multiple of, once, twice,
three times. .. ... times as (bLg, Long,
wide. .. and so on) repeated addition

array row, column, double

Ob jective & Strategy Concrete Pictorial Abstract
Dou.blln,g Engage in practical activities using Draw pictures to show a number has Partition a number and then double each
manipulatives such as Numicon to double doubled.: part before recombining it back together.
and halve a number: .
Double 4 is 8

o’

/’5

b SeEe

mEE ul=
] DD

16
/ \
10 6
Ixz I X2
20 + 12 =32

Counting in multiples

Count the groups as children are skl.p
counting, children may use their j:Lngers as
they are skip counting:

.

Children make representations to show

counting in mu.lti.ples:

2 2 -
—— -"'__“'-u-'"-""'-..,,.r"""_""-.a-"

'@ @IC Eﬁ@ C}if:: Czﬁ

___w{,

0 0

Count in multiples of a number aloud.
Write sequences with multiples of numbers:
2,4 6, 8,10
5,10, 15, 20, 25, 30

Making equal groups
and counting the total

Use man'Lpu.latLves to create equ.al groups.

Draw and make representations

Draw @ to show 2 groups of 3.

2x3=0




‘

m

Dx =8

Rapw,ted, addition Use different objects to add equal groups: Use pictures and drawings alongside Whrite addition sentences to describe the
number lines: pictures and obJ'ects:
' ',_'" 3+3+3+3+43
. (® @) (® @)=15
3 m ol g oy 4 «
(® @) (® @) (® o)
\? K ; .. 2+2+2+2+2=10
@ @ é 5 and another 5 and another 5, 3
. . BN AR Ry groups of 5,
hr»% ‘l:*-ﬁz'*w.;l- vzﬁa ﬁaﬁ:) 5 three times
Move on to a bar model for a more
structured approach eg 3add 3 add 3
add 3,
12
3 3 3 3
Und_ersta,nd,i,ng arrays Use ob jects laid out in arrays to find the Children draw their own arrays Children to be able to use an array to write

answers to 2 lots 5, 3 lots of 2 etc.

Five two times equ.a.ls ten or two five times

a range of calculations e.g.
2x5=10
2+2+2+2+2-=10

5x2 =10
5+5-10




15 apples

(ge

is ten.

Focus of the use of language at this stage
be fore moving on to the abstract use of
mathematical sgmbols to write formal

calculations.




_ Year 2 statutory requirements:

Recall and use multiplication and division facts for the 2, 5 and |0 multiplication tables, including

Calculate mathematical statements for multiplication and division within the multiplication tables and write
Show that mult'LpchatLon of two numbers can be done in any order (commutative) and division of one

Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental

recognising odd and even numbers.

them using the multiplication (X), division (+) and equals (=) signs.

number bg another cannot.

methods, and mu[t'Lpchat'Lon and division facts, 'anlu,d.'mg problems in contexts.

Key Vocabulary
lots of, groups of, X, times,
multiply, multiplied by multiple of
once, twice, three times. .. ten
times. .. times as (bLg, long, wide. . .
and so on) repeated addition array

row, column double

Ob jective & Strategy

Concrete

Pictorial

Abstract

Doubling

Model d.ou,bl'mg using base ten and place
value counters E.g. double 26

A
TR

40+ 12=52

Draw pictures and representations to show
how to double numbers.

Partition each number and then double each
part before recombining it back together

16
/ \
10 6
I x2 I x2

20 + 12 =32

Counting in multiples
of 2,3, 45,10

From O
(mpw.ted. addition)

BE% ppy
Count the groups as children are slup
counting, children may use their ﬁngers as
they are skip counting. Use bar models:

5+5+5+5+5+5+5+5=40

Number lines, counting sticks and bar
models should be used to show
representation of counting in multiples:

L% 0 W v W 0 e o )
S 7 oy W 2 W i o S 4

g s o/ AN \_7/ al_'f W Y

l | | | ] ] ] ] | | ]

1T 1 T T T 1T T 1
O 5 10 15 20 25 30 35 4O 45 50

Write sequences with multiples of numbers:
02 46,8,10
0, 3,6, 4912, 15
0, 5,10, 15, 20, 25, 30
[, 3,5 7,9
[, 6,1, 16, 2l

L+x3=|:|

Multiplication is

Create arrays using counters, cubes and

Children draw their own arrays

Children to be able to use an array o write




commutative

Numicon:

Pupils should understand that an array can

represent different equations and that, as

mu.LtLpchatLon is commutative, the order of
the multiplication does not affect the

answer:

3xk (3

3xk (3 Four times) :

Q000>

L x 3 (4 three times)

a range of calculations e g

00000
00000
00000

5+45+5=15
3+3+3+3+3=15

5x3=15
3x5=15

8 divided into groups of 2 = L
8 divided into groups of I+ = 2

times)
Usmg the Inverse F Children draw and complete fact families 2xLk =8
' Lx2 =8
This should be taught A 8+2 L
alongstda division, so pupLLs 8=l -2
learn how they work alongside D x I:' = |:| @ 8_-.24L
each other. D x D = D _
O-0-0 8=Lx2
eq lx2-8and2xk- 8 O-0-0 @0 (2) i:ij;
g : i il L; Show all 8 related fact Family sentences

Very important that the children see and
use the = sign at the start of a calculation.




_ Year 3 statutory requirements:

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

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

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

Note: [t is important that when children are multiplying and dividing where digits are moving into a new
place value column, they understand why this is happening and what this means e.g. the number is ten times

larger or ten times smaller.

Key Vocabularg;
lots of, groups of X, times, multiply,
multlpllcat'ton, mu.LtLplLed bg, mu.Lt'Lple
of, product once, twice, three
times. .. ten times. .. times as (btg,
Long, wide. .. and so on) mpea‘ced
addition, array, row, column, double

Ob jective & Strategy Concrete Pictorial Abstract
Multiply 2 digit by | | Show the links with arrays to first introduce | Children can represent their work with What calculation is represented?
digit the grid method: place value counters in a way that they eg. 22 x b
(No exchange) [(] = |31} understand.
‘ 88802223888 : They can draw the counters usin
11311313133 y ? =)=

colours to show different amounts or

L rows of 10,  rows of 3 Jjust use the circles in the different

Then move onto base ten and place value columns to show their th'mk'mg as shown

counters E.g. 21x 3

below.
\;\ ‘ 1 .jets - Ones
A\ A
AN\ 6 o

e.g. 3 x 2




000 0000
000 0000

60 8 = 68
34 x2 =068

Multiply 2 digit by |
digit
(Exchange)

Eg 2bxb

NN N
N\ N
N\ N
N

N P .

Step | - Get L lots of b and L lots of twenty

Step 2 - Multiply the units: L x & = 16. Can

| make an exchange? Yes | can take ten ones
and make a ten

Step 3 - 2 tens four times, plus my extra
ten makes 90

Step L+ - How many tens do | have? 9 How

many ones do | have 67
Step 5 - How many tens and ones do | have
altogether? 9 tens add 6 ones = 96

Children to represent the counters/base
|0, pictorially e.g. the image below:

Hundreds | Tens Ones
/ Fd ”~ .
/7
N
i 8

Start with mu.ltLplgLng bg one d.Lg'Lt numbers
and showing the clear addition alongside the
grid.

x 30 5
7 210 35

210 + 35 = 245

Begin with multiplying TO x O. Use place
value counters alongside short compact
method

Cooeg 2kt

1 2

88| . .
00

OO0 -




Exchanging ten tens for one hundred.
5 x 3k
Follow the steps above whilst finally counting
how many tens and exchanging for one
hundred. How many hundreds, tens and ones
do | have altogether? | hundred, /7 tens and
0 ones = 170

000 9000
000 VOU
1000 000
Q00 V000
000 9000
O\ DT U




_ Year 4 statutory requirement:

Recall multiplication and division facts for multiplication tables up to 12 X |2

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

and three-digit numbers by a one-digit number using Formal written layout.

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

connected to m ob‘jects‘

Note: It is important that when children are multiplying and dividing where digits are moving into a new
place value column, theg understand Whg this is happenmg and what this means e.g. the number is ten times

larger or ten times smaller.

Koy Vocabulary
lots of, groups of times, mu.ltlplg,
mULLtLpchatLon, mu.ltLpLLed, bg, multLpLe
of, product, factor, once, twice, three
times. .. ten times. .. times as (bLg,
long, wide. .. and so on) repea.ted
addition array row, column, double

Objective & Strategy

Concrete

Pictorial

Abstract

Grid method recap
Jrom year 3 for 2
digits x | digit and
move to multiplying 3
digit numbers by |
digit. (year L

expectation)

E.g. 24+ x I+ Start with base ten

NS
N
NYA

SN
“\_’

Step I: Get W lots of L, W lots of 20

Step 2: bk x I = 16. Can | make an exchange? Yes
| can take ten ones and make a ten

Step 3: I x 2 tens plus my extra ten makes 9
Step b How many tens do | have? 90 How many
ones do | have 67
Step 5: How many tens and ones do | have

altogether? 9 tens add 6 ones = 40

Then move on to place value counters to show how
we are finding groups of a number. We are
multiplying by & so we need L+ rows
Eg 245 x L

Children to represent the counters/base 10,
p'Lctor'LaLLg e.g. the image below

Hundreds | Tens

/ ’,s ”~

/’

Ones

N

Start with multiplying by one digit numbers
and showi.ng the clear addition alongsLde the

grLd.
X | 30 | 5 |
7 | 210 | 35
210 + 35 = 245




H T 0
00 | 00000
0 © | 00000
(1) 00000
(6 1%) 00000

Fill each row with 245
Step I: Get L rows of 245 (245 four times)
Step 2: 5 x i+ = 20. Can | make an exchange?
Yes | can take twenty ones and make 2 tens
(make the exchange with the counters)
Step 3: L tens Four times plus my extra 2 tens
makes 18 tens (180)

Step k- How many tens do | have? 18. Can | make
an exchange? Yes | can exchange 10 tens for |
hundred (make the exchange with the counters)
which leaves me with 8 tens.

Step 5: How many Hundreds do | have? 8
hundreds plus the extra hundred so 94 hundreds.
Step 6: How many hundreds, tens and ones
altogether? 900 + 8 + O = 980

Column Multiplication
(TO x O and HTO x
0)

It is important at this
stage that they always
multiply the ones first.

Children can continue to be su.pported bg place,
value counters at the stage of multiplication. This
initially done where there is no regrouping and

320 x 2 = 640

then moving on to regrouping.

Hundreds

Tens

Ones

Children to represent the counters/base 10,

pictorially e.g. the image below:

H i T 1
O 0.0 )00 ¢
O 00 (oxseey o

600 lta S ]

H

Two dLth number

T H T

00 |

0
00000 2 | 4

00|

| 00000

00000

+ 120

00000

30+6
a 36

24 4

144

Leading to a 3 digit number

x | 300 20 7
4 ] 1200 |80 28




Moang on to
327

X 4

28 ;{

7
[
1200 8

1308 Then

32
80 O
i




- Ear[g leammg 90@[ statutory requirement:

They solve problems, including halving and sharing

Key Vocabulary:
Share, split, divide, halve, half,
groups, lots of

Ob jective & Strategy Concrete Pictorial Abstract
Use pi,c,tori,a,l, Use practical activities using manipulatives such Children draw representations which show Half of 6 is.. ..
representations and as cubes and Numicon to halve a number halving (Splitting the amount into 2 equal | had 10 biscuits and | ate half of them.

concrete resources to 9"°‘LP5)

halve numbers to 10

’ Halving Mat
)).

/
) e %e \

Reinforce the concept of halv'm.g throu.gh

everyday routines such as halving an apple, a
cake, piece of bread durmg snack time.

How many are left?

Share quantities using Children draw representations which show
practical resources, role

play, stories and songs.

sharing eg.in the example below Theg
shared 12 faces into 3 equal groups

Role play example: It is the end of the party and
the final two teddies are waiting for their party
bags. Provide empty party bags and a small
collection of items such as gtfts, balloons and
slices of cake. Ask the children to share the
objects between the two bags.

|2 shared between 3 people is ...




- Year | statutory requirement:

solve one-step problems 'anolv'mg multlpltcat'wn and division, bg calcu,[a.tmg the answer using concrete obJ'ects,

pictorial representations and arrays with the support of the teacher.

Key Vocabulary:
Division, =+, divide, divided by,
divided into, left, left over, equal
groups, half, quarter

Ob jective & Strategy Concrete Pictorial Abstract
Understand division as | have 10 cubes, can you share them evenly Children use pictures or shapes to share 2 L4 -3
sharing using concrete between 2 groups?’ quantities. Share 12 between L

resources. ! “ & @ @ &@
e
‘ y Sharing:
12 shared between 3 is 4
Use pic.tor'tal Children engage in practical activities using Children draw representations and use the Half of 12 is.. ..

representations and
concrete resources to
halve numbers

manipulatives such as cubes and counters to halve

a number:

halving mat to show halving (Spli.ttmg the
amount into 2 equal groups

Hahing Machine:

0%

| had 18 biscuits and | ate half of them.

How many are left?




- Year 2 statutory requirement:

Recall and use division facts for 2, 5 and 10 multiplication tables.
Calculate mathematical statements for multiplication and division within the multiplication tables and write
then using the multiplication (x), division () and equals (=) signs.
Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental
methods, and multiplication and division facts, including problems in contexts.

Find 1/3; 1/%; 2/; 3/ of a length, shape, set of objects or quantity

share, share equally, one each,

two each, three each. .. group,
in pairs, threes... tens equal

groups of =+, divide, divided by,
divided into left, left over

Ob jective & Strategy Concrete Pictorial Abstract
Understand division as | have 10 cubes, can you share them evenly Children use pictures or shapes to share 2 +L4 =3
sharing using concrete between 2 groups?’ quantities: Share 12 between L+

resources. % @ % @
Whilst teaching division,
reinforce the connections @ @ % ‘;%
between fractions and ’ \
8+2=4

Children use bar modellmg to show and

division and rephrase this
caleulation as 1/3 of 18 is
the same as 18 + 3 = 6

support understanding e.g. 12 + 1 = 3

Bzg'm, to understand Divide quantities into equal groups e.g. groups of 12 into groups of 2
division as grouping 2 12+2=6

using concrete Use cubes, counters, objects or place value
eSO CES. counters to aid understanding: %%
Whilst teaching division, [

reinforce the connections Use number lines ]COV” grouping

+3 +3 +3 +3

JAVAVAVA

0123456789 101112

between fractions and
division and rephrase this
caleulation as 1/3 of 18 is
the same as 18 + 3 = 6

¥ 3 3 3

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




.'.....'...J”'....JI.'..'|.'..'J.....I...'.| 2 +3 =1L

5 20 2 30 * Bar Model - Think of the bar as a whole.
SpLLt it into the number of groups you are
dLdeLng bg and work out how many would
be within each group
20

|

20+35="?
9 x?2=20




IIIIIIII Year 3 statutory requirement:

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

Write and calculate mathematical statements for division using the mu,[t'LpLLcatLon tables that theg know,

including For two-digit numbers times one-digit numbers, using mental and progressing to Formal written

Solve problems, including missing number problems, involving division including positive integer scaling problems

methods

and correspondence probLems in which n obJ'ects are connected to m obJ'ects.

Kay Vocabulary

share, share equally, one each,

two each, three each. .. group,
in pairs, threes... tens, equal

groups of =+, divide, divided by,
divided into left, left over

Ob jective & Strategy Concrete Pictorial Abstract
Consolidate Use cubes, counters, obJ'ects or place value Children use numbered number lines to How many groups of 6 in 247
understanding of division counters to aid understanding. divide using grouping. L =6 - L

as grouping u.si.n.g
concrete resources.

o000 00 00000
!},_‘... 2909000

200900900 09088
» ¢

24 divided into groups of 6 =Lk
96 + 3 =32

OL ©o ©
0® 0® ®

o® @ C}.'

18 into groups of 3 = 6 groups
18 into jumps of 3 = 6 jumps
18+3=6

Division with arrays

Link division to multiplication by creating an
array and thinking about the number sentences
that can be created. Use this as an opportunity to
reinfirce the law of commutativity.
Egl5+3-=5 5x3 =15

5+5-3 3x5=15

Draw an array and use lines to sp[Lt the
array info groups to make multlpchat'Lon

and division. sentences

@0 00O
@0 00
e 00

Eg5+3-5

O
O
O

Find the inverse of mu.ltLpchat'Lon and
division sentences bg creating eLght llnklng

nu.mber sentences.

7 xL - 28
L x7 - 28
28+7 -k
28+l -7
28 - 7 x L
28 — L x7

k=28 =7




/=28 Lk

Divide two d.i.glt number
bg one d.i.gi.t with no

remainders

Children represent a calculation using base ten

and. then share the tens and ones e.g. 39 + 3 =

2l

Step 1: Share the tens Step 2: Share the ones

(GHY(EN(E

First theg make 63 and then share it

into 3 rows.
T 0
00 (]
00 0
00 (0]

Children will use a part whole model and
draw in the tens and ones themselves

They will also be shown how to use a
number- line:
Example without remainder
40 +5
Ask "How many 3s in 407"

+5+5+5+5+5+5+ = B fives

0 5 10 15 20 25 30 35 40

Children use their division knowledge and
calculate the answer to quest'tons such as:

%6 + 8
6 + 3
b +6

Division with remainders

(Two digit by | digit)

Divide objects between groups and see how much is

left over e.g. I + 3 =
' 2 38 2 38 % 3
Py

=3
&

Use equipment such as place value counters

Jump forward in equ.al jumps on a
number line then see how many more you
need to jump fo find a remainder: 13 + 4

o/\ﬁ/\'e/\ﬁ

Draw dots and group them 1o divide an

amount and clearly show a remainder.

Complete written divisions and show the
remainder using r-

29 + 8 = 3 REMAINDER 5
TTT T

dividend divisor quotient remainder

Recorded as: 3 r 5




0054= oo 94.4= oo 94.4=23(2

OO Ttenloft - 0 2006

208 90 =g 00 g -

[ A e | — nE—
88 88 g::[ Use bar models to show division with
00 00 00 remainders.
00 00 oﬁ

Stcp | — Build the number and show the groups

on the place value chart.
Step 2 - Share the tens
Step 3 - Exchange the spare tens into ones and
share the ones




- Year I+ sta.tu,torg rectuirement:

Year L4 statutory requirement: Note - there isn't a statutory objective for division. However, Y4 statutory

multiplication objectives are to (I} recall multiplication and division facts for multiplication tables up to 12 X

12 and (2) multiply two-digit and three-digit numbers by a one-digit number using formal written layout so
we will build on the connections between multiplication and division.

Kay Vocabulary

share, share equally one each,

two each, three each. .. group in

pairs, threes. .. tens equal groups
of divide, division, divided by,

divided into, remainder, factor,
quotient, divisible by, inverse

Objective & Strategy Concrete Pictorial

Abstract

2 d,i,gi,t number divided | Children use place value counters to represent a calculation Children continue to draw their
bU | d,i,gi.t - Share into | Step | — Build the number and show the groups on the place own diagrams with dots or circles

equ.a.l groups (no value chart. to help them divide numbers into
remainders) Step 2 - Share the tens

Children build on their Step 3 - Share the ones

knowted.ge of dLdeLng a g ° %\ I /O O O O O O
two—dLth number bg a one- w) () se4-2 O O O O O O
dLth number from Year 3 @ @ ° b il P ‘

-4

equ.a.l groups.

B0-4=20 4-4=1

O ?-LZO o T 0 /&
il
O0 00 Q0 © pmE

00 00 © T

00 000
Th.eg use the same a.pproa.ch but excha.nge eg. |
91+7=13 LT

gl 11 |q
1. Share the tens

bg shar‘mg into equal

9V“OLA,PS.

Q000

0000

2. Twclﬂleﬂ over 6q < 2= 2% v,
AT g C , :\r \ 3. Exchange for 20 ones
© [000| — 0000
&) 000 (@) 00 00
© | 000 44+
© 000 00 00

© |000 -
‘: O O O e ;./Share the ones

®) 000

Limit numbers to NO remainders in the
answer OR carried (each digit must be a
multiple of the divisor).

Su.pport the written abstract method, with
the use of place value counters if this is
required to make the link between concrete

and abstract e.g:

Exchange the
ten leftover, for

ten ones.

2 d,i,gi.t number divided Children use place value counters to represent a calculation. Children continue to draw their

Step | — Build the number and show the groups on the place value

Limit numbers to no remainders in the final




by | digit - Share into

chart.

own dLagrams with dots or circles
to help them share numbers into

answer, but with remainders occurring
within the calculation.

C

Exchange the ten for ten ones and then
group the ones.

204
416

equal groups (with Step 2 - Share the tens
remainders) Step 3 ;iham the ones equal groups. 1 8
Q 9 (2 s OO @D 475
‘ E A B0 o B |
Q000 | s | L
2989 100 00 © g ool e
oL O QO QO 00
@O 00 .00
They use the same approach but exchange e.g.
77+3=24r1
©0 0000
Q0 0000
OO0 0000 © 1 teft over
O\ Y4
Exchange for ten ones and share
Divide 3 d,igit numbers Children use place value counters and build a number e.g. Use a partitioning method and the | Begin with divisions that divide equally with no
by | digit numbers with 86 + L - part whole model to help calculate reminders e.g.
no remainders Lmtw,lly Step | — Build the number 24 =+ L 2 1 8
moving onto with Step 2 - Group the hundreds o Ny ‘ 3
. Step 3 - Share the tens and ones = '
remainders ep = T 48 7 2
°°\ e = . Move onto a division with a. remainder
TO.T 8 6 r 2

3
54 3 2







