Maths
Calculations Policy
2026

Part, part, whole diagrams are neater if set out in rectangles when children draw them in
books rather than cherry diagrams e.g.
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This policy has been designed to teach children using concrete, pictorial and abstract methods. This calculation policy should be
used to support children to develop a deep understanding of number and calculation alongside the NCETM curriculum prioritisation
resources and PD spines.

Background

This policy has been developed by Maths Coordinators with a specific interest in the use of Singapore methods to develop number
awareness and fluency.

The policy only details the strategies; teachers must plan opportunities for pupils to apply these; for example, when solving problems,
or where opportunities emerge elsewhere in the curriculum.

Using the concrete-pictorial-abstract approach:
Children develop an understanding of a mathematical concept through the three steps (or representation) of concrete-pictorial-
abstract approach. Reinforcement is achieved by going back and forth between these representations.

. o Symbols
Concrete representation The enactive stage - a pupil is first Structuring Learning
infroduced to an idea or a skill by acting it out with real I
objects. This is a 'hands on' component using real objects and Language € > Pictures
) . . Children must have concrete
it is the foundation for conceptual understanding. sxoariencir vise ansil thaas 5 l
create visual images. They sk
. o N . . . should be encouraged to . aylock an
PICi'.OI.'ICﬂ representation The iconic stage - g pupil has aithouliiie thel louniing eed 16 Concrete Experiences Cockburn (2008)
sufficiently understood the hands-on experiences performed become pattem spotters.
and can now relate them to representations, such as a -
diagram or picture of the problem. » . )

Abstract representation The symbolic stage - a pupil is now t
capable of representing problems by using mathematical

. . = Communicating  [H 0
notation, forexample: 12+2=46. aMathenssically % i & Building visual images
- 8 = 5

Guidance ’ $

This is document provides guidance and examples for

key objectives for each year group but is not to be
followed as a complete planning aid as not all )
objectives are exemplified.

» . Pattern
* 4 |=' Spotting




EYFS Developing Number Sense

Ordinality:

Concrete

Pictorial

Abstract

Children place a range of physical dominoes in
order.

Children match
representations in order.

e
o

Children fill in spaces on a partially filled number
track and create representations to show
different totals (helping make the link from
ordinality to cardinality)
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Ordinal numbers:

Concrete

Pictorial

Abstract

Children line up ducks in a row and verbally label
them, e.g. ‘first/second/third.’

Children order pics or slides on IWB of ducks.

Children apply their understanding of ordinal
numbers, e.g. by using written 1%, 2" and 3™

. " g
resources, to create different -3 1 . (
-1 :

number values. % 4
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i b b b " labels and using verbally language.
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Cardinality:
Concrete Pictorial Abstract
Children use a range of Children recognise different number values that Children are asked a range of questions which
structured and unstructured d’ Q ' are presented in pictorial forms. show an understanding or cardinality, e.g. Can
apparatus, inc natural - . you find a collection of [objects] to represent six?
o

Can you show me six fingers?




Subitising:

Concrete

Pictorial

Abstract

Children replicate a range of physical
representations, which they can then verbally

Children use picture prompts to practice their
recognition of number representations and play

Children use finger paint to show various 1-6
representations.

3

equipment when
learning about
equality (and
inequality) and
use related
language, e.g.
‘the same as’,
‘more than and
less than.’

values that are the ‘same as’ whilst also
verbalizing their reasoning. E.g. ‘pink and green
are the same as black.’

interpret without the need to count objects. games on the IWB. \\‘ \
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Equality:
Concrete Pictorial Abstract
Use physical z Use pictorial representations to show equality or | Use the cherry model to record either written

numerals or pictorial representations that
highlight the concept of ‘the same as.’




1 to 1 correspondence:

Concrete

Pictorial

Abstract

Count various physical
objects by partitioning a
group and finally
recombining.

Children write a
number in each part of
a muffin tray and put
the appropriate
number of buttons in
each section.

Count the dots on the face of a
pictorial dice.

Match number
cards to pictures of
buttons.

Draw dots to match the
number of holes that can be
seen on a named Numicon
shape.

Cut out buttons .
equal to the

number shown on 6 . ‘
a number card. ‘

Conservation of number:

Concrete

Pictorial

Abstract

Explore whether the number of
cubes stay the same or change
hen moved around a shape.

Count dolls,
put them in rooms then recount
to check the total. Agree the
total has stayed the same.

Children work with visual
reminders of their concrete
experiences — to check their
understanding around
conservation of number has
changed.

Provide further opportunities to explore and
prove their thinking. E.g. put 6 dolls in the house
and then move them around. In order to prove
there are still 6, they could place them on a
number track —
applying their | 1 I 2 I 3 ] 4 I 5 '
understanding

of the cardinal e @

principle. ﬂ




Concept of zero:

Concrete

Pictorial

Abstract

Use a shuffle box with
up to 10 objects in.
Children write the
corresponding number
sentence for where the
objects land. E.g.
2=1+1. Query what
happens if there is nothing on one side. Introduce
the concept of zero, e.g. 2=2+0

Use pictures to see that you
can have an amount called
‘zero.” Count the apples on
the tree and circle the one
which has no apples.

288
289

Be encouraged to write
written sentences for
shuffle box using finger
paints, e.g. 5=0+5.

Grasp the concept of zero

to use within number sentences, e.g. 4=4+0 and
verbalise ‘I know that four is the same as four add
zero.

Counting on:

Concrete

Pictorial

Abstract

Use physical objects to
learn the skill. E.g. count
on from larger value by
using their fingers whilst
pointing at each ‘extra’
dot on the second side
of the domino.

Use counters on number tracks to rehearse
counting on.
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Use a die to generate numbers and count on from
pictorial representations of counter already
positioned on a number track.
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Play games like snakes and ladders.




EYFS Addition

Part, whole, add, more, plus, and , make, altogether, makes, sum, total, how many, greater

Concrete Pictorial Abstract
Explore part whole — Develop ways of - Recording one more
relationships. recording calculations ® | a s ® ™ and one less than
; H ] ™ . aig® .
,_i_‘ using pictures. j® | calculations
Use numicon to - - : ""'
develop mental o : . : o 4+1=5
representations of 2222 | 6+4=10 L - 7-1=6
number. — s ab a®/
(X e * ]
Doo | 4+4=8 /o %e® Partitioning
Say which number is one more or one less R— st temt numbers
\Wihat = one i i | o0 | 5+2=7
less shan 57 L y . 8=8+0
i"'j | eeco0, ., . Use ten frames drawings to 8=7+1
Y o1l +h= s . .. -
: . .P .P - . . support addition of single digits 8=6+2
;' ? _"'f "P "";_1 (counting all/combing two groups) 8-5+3
Use objects to add 2 single digits by counting on to find 4 5 B 7 . . . . Etc.
answer Count reliably number of objects in a picture and draw
) 4+3=7 the correct amount specified by an adult. Writing calculations

Composing numbers using concrete apparatus such as five [ ten
frames [working within 10] Number tracks can be used

Q . . . . . to support finding one more
10

then a given number.
SN
(38) (e09) 00000
@& @ 090000

Addition as increasing by combining two or more groups using concrete
apparatus. Children construct calculations verbally or using cards
[encourage notations when appropriate]

T Y B -

3 + 1 = 4 v

[2]z2]s]e]s]e]

Solving problems — Sara has 2

altogether?

apples, Jon has 5 apples. How many

1 2 3 4 5

a0 00
S0003 6000,

to show how a
group increases
when more are
added alongside a
verbal story

E.g. There were 5
cars and 4 more cars
arrived. There are
now 9 cars. 5+4=9




Concrete Pictorial Abstract
Taking away after counting out practical equipment. . Use the ten frame to support subtraction | The first step to subtraction is being able to count Record
Children would be encouraged to physically remove by taking -- donut donuts backwards. Use pictures to subtract against a numberline. number
these using touch counting.
away. ° ° o sentences
OO """" > @ @ @ from 14!
O 01234567891011121314151617181920 ready
8-4-= alongside
By touch counting and dragging in this way, it allows b concrete
children to keep track of how many they are removing Use counting back to solve subtractions of pictures.
so they don’t have to keep recounting. They will then | 0 | 12 | 3 | 4 | § | 6 | 7 | 8 | 0 | 0 | and
touch count the amount that are left to find the .

Those who are ready may record their own
calculations

Decomposing numbers using concrete apparatus such as five [ ten

frames [within 10]

Subtraction as decreasing, taking away and finding the difference
using concrete apparatus. Children construct calculations verbally
or using cards [encourage notations when appropriate]

3

5 - 2 =

Number tracks can be used
to support finding one less

then a given number.

[1][2]s]a]s]6]

PEEE,
VN,

e, 08
”1 4-3=1 ”

Solve problems

using concrete
and pictorial
images.




Concrete Pictorial Abstract
Children will experience equal groups of objects. Record equa| groups as
8x2= repeated addition
iy 2+24+2+2=8
./_.--— - --.\_‘. ./.--'_ T . /..-" T 5 ./.--"' e .
(1) \. . .. .. Doubles
Craw or maks & greaps of 2 objects, 4+4=8
thon count or odd bo see how many 5+5=10
Use doubles altogether
Multiplication can be introduced through repeated addition and
Double 2 . doubling related to real life contexts.

b‘@@ﬁ Can you double the amount of spots on the ladybird?

This can be extended to writing the calculation by using addition
Practical problem solving — There are 6 pairs of socks. [5+5=10].

How many socks are there altogether? \ 1 L
Exceeding expectation - Children solve practical problems that

involve combining groups of 2, 5, or 10.

How many wheels are there altogether?

o G




Concrete

Pictorial

Abstract

Put objects into groups of...

Half as the opposite of doubles

s, T 9 [
<\
;

Dividing by sharing into equal groups related to real life contexts.

There are 3 children and 12 biscuits. How many will each child
have?

Children will understand equal groups
and draw pictures sharing objects out.

OO OO\ OO
OO ©O




Concrete

Pictorial

Abstract

Joining two
groups and
then
recounting
all objects
using one-
to-one
Correspon
dence(lots
of practice
making 10
and
numbers
to10e.g.6
+4=10o0r
3+5=28)

QPP —

Use cubes to add two numbers together
like a bar model

Use pictures to add two numbers together as

a group or in a bar.
@@@ 0000000
®

$$ 1

H

oomg
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3+4=7 7=3+4
)
4
1] 2 31‘i5i6ii|8 9 |10
8=5+3
f -
I 5+3=8 — B
4

Use the part part whole diagram as
shown above to move into the abstract.

Include missing number questions to
support varied fluency:

8=7+3
5+7=8




Concrete Pictorial Abstract
Starting at | . 5+12=17
the bigger | e~ T . W
&8 "10 11 12 13 14 15 16 17 18 19 20 Place the larger number in your head and
number .
12+5=17 count on the smaller number to find your
an d Start with the larger number on the bead
countin Stfi"ia"d:‘e" C°;m;°: tothe smaller Start at the larger number on the number line answer.
g L and count on in ones or in one jump to find the The abstract number line

on 0009 answer. What is 2 more than 4?

s ° S A bar madel which sncourages the chiliren to counton. | What is the sum of 2 and 4?

01238867813 = ' What is the total of 4 and 27

4.2

B 5 & M 6 . —/ M’
Regrouping T sremu 7+4=11
to make 10 | - eoneenneee
(essential Start with the
later for m bigger number 3 4+9=

and use the
CZ';”,“” \ i Use pictures or a number line. Regroup or If | am at seven, how many more do | need to
addition make 10, s ¢
artition the smaller number using the part,
Use ten rames. § aaia make 10? How many more do | add on now?
part whole model to make 10.
9 + 5 =[14] »
g1 o
Add and 8+1=9 : 8+1=9
subtract one '.":: Ly (8419 H
digit numbers P ilaellly T 847=15
and two digit - 00000 00000 \ _ 15
numbers to 8+7 =15 oo [ | (000 By7ots 2) s +2 5 g
- INCueing QoL | 2| 5 T R A

zZero \.J 81 32 3 4 5 47 8% WNEBRSB W




Concrete

Pictorial

Abstract

Bridging 10
Use ten frames,
Singapore bars,
egg boxes and
number lines to
practice. Chn
should start
with the larger
number and
add the smaller
number seeing
what makes ten
and what is left
over.

6+6=12

Make 9 in one and 3 in the
other. Take one from

the 3 to make the 9 into a
ten....10+2 =12

Regrouping to make 10; using ten frarmes and

couriers/cubes or using Murmcon

E+5

¢|O¢¢] ii L_:I

R B

Children 1o draw the ten frame ang counterss/cubes

Chilciren to cevelop an uncerstanding
of equality eg

11
5+0
0+4

b+0O
b+5

0+5

Part, whole, subtraction, subtract, take away, distance between, difference between, more than, minus, less than, equals =, same as, most, least, pattern, odd, even, digit,

Year 1 Subtraction

Concrete Pictorial Abstract
Taking away | Ten frames Children draw the concrete resources and
should begin | Numicon cross them out. 7-4= 4:-Z=
with physical | Cubes The bar model can also be used. —
objects: toys, | Toys 16-9= . =4-3
cubes, -
Dienes etc & &&O
They should A
be physically G B - ( 4-”\
taken away Y X I: I X N
and removed [ _h'l 15 A p— / \
from the > ) (
whole. m‘ 0 : \

When subtracting using Dienes children
should be taught to regroup a ten rod for




Concrete Pictorial Abstract
10 ones and then subtract from those
ones Cross out drawn objects to show what has
20-4=16 been taken away.

244 44
Axﬁz_’gl/_\ ;)_3




Concrete

Pictorial

Abstract

Subtraction
by counting
back

Subtracting a

Counting back (using number lines or number tracks)
children start with 6 and count back 2.

6-2=4

T

f 5.
Subtract by Counting Back stpe roe &

Subtract 3 from 15. '\

@“>'<><><

Children to represent the calculation
on a number line or number track and
show their jumps. Encourage children
to use an empty number line

single digit
1 2 3 4 5 6 7 8 9 10 ,
number from ... 0123L,56789%
a single digit o [ wi5]
number and Move the beads There are 12 flowers left s~
a Single digit “ S— alnlngthe bead Children to represent what they see pictorially e.g. F_H—ﬂ S ‘\ 4
from a two string as you count ‘ 6
digit by mu. backwards. '
crossing out m g (D
pictures m . : Put 13 in your head, count back 4. What
iz 21415 |6 [7 {8 1 number are you at?
Subtract by Crossing Out
7-2=5
5 ladybirds are left. 5% u
Finding the Cubes, numicon or cuisenaire rods. Draw the cubes Find the difference between 8 and 5.
difference Calculate the difference between 8 and 5. they have used OOO ojoolole 8 — 5, the difference is []
sesdeese andshow ~~ QOQO O
1L ; | difference. Children to explore why 9-6 = 8-5 = 7-4 have
PP dP = 3 | the same difference.
- _ S Use bar models 5 fe—
— ' to show ! Hannah has12 sweets and her sister has 5.
Lay objects to represent bar model. .
difference. How many more does Hannah have than her

sister?




Concrete Pictorial Abstract

Making 10 Using ten frames Draw ten frames and discuss r Children show how they can
(partitioning | 14 —5 = 14 — 4 then - 1 what they did to make 10. make 10 by partitioning the 14-5=9
numbers) / subtrahend. / \
(000 -4 -1 w8l o 14-4=10 4 1
0 _[eeeee___@eee D e 10-1=9
ojejoje sieie/eié sieie 13-7 L/ /
1 Jump back 3 first, then another 4. Use ten 16—8 How many do we take off first to get to
as the stopping point. 10? How many left to take off?
Subtracting using | |f there are 7 cubes How many boats
are not red?

:‘EO’I’:“ part and 4 are purple, Addi ? -5=2
(include problem | how many are not - - - v v- R
solving with purp|e? 7-5=2
missing dlglts) 2 boats are not red.

Concrete Pictorial Abstract
Doubling Usepraciical actiities using Draw pictures to show how to double numbers Partition a number and then double each part

manipultives including cubes and Double 4 is 8 before recombining it back together.

Numicon to demonstrate doubling

16
irjefu-m ... mEE /7 \

10 6
X+ . . I IxZ

x2

doubdle 4is 3 % 20 + 12 =32

4%x2=8




Concrete Pictorial Abstract

Counting in Count in multiples of a number aloud.
multiples of m m m @ @ @ 4 groups of 2 =8 Write sequences with multiples of
2,5and 10 2 2 2 numbers.
from zero — - - . . . . 2,4,6,8,10
Children 5, 10, 15, 20, 25, 30
should count h m . . . .
the number
of groups on Children make representations to show
their fingers counting in multiples.
as they are B & 5 .t % o% & A
skip DS ———— Y mc @ Sio ciesic 0@ dio Je gio S

. ~ L g [T T L e % 20
counting.
Making equal 4x2=8
groups and m $ Draw C::)G toshow2x3=6 3x5=15
counting the .% 7x10=70

total

D[_-B

Use manipulatives to create equal groups.

ke \ (ke [ akin | ( askin
e |\ ke | \ ke | \ dskoe

Draw and make representations

Solving
multiplication
problems
using repeated
addition
involving 2s,
5s and 10s.

r"“o'v

s -s3

i

Use different objects to add
equal groups

Use pictorial including number lines to solve
prob There are 3 sweets in one bag.

@ @ » 3+3+3+3+3
® o) (® e0)-15
L ' 3

Hw many apoles ang
thits iogeler?

How many sweets are in 5 bags
altogether?

3+3+3=49 =Y Y ®

Write addition sentences to describe objects
and pictures.

$EF 44

242+42+2+2=10




Concrete

Pictorial

Abstract

Learn
number
bonds to 20
and
demonstrat
e related
facts Teach
addition
and
subtraction
alongside
each other
as pupils
need to see
the
relationship
between
the facts.

= 3 + 2

5
@: '+[IJ

2 more than 5.

B+4=10
4=8=10
W-4=8
W-5=4

e i 2 3 4 & & 7 & 5 1o
WSV X XD

=5

o =3 S
=S . &5

5+2=

f=d =10
dlaf= 10
MW=4=
M=F=4

This is a family of addition

and subtraction facts.
12 - 8 = 4
12 - 4 = 8

12
12

|

Bed=10
4+6=10
W-4=8
0-8=4

Include missing number questions:

8=?+3

5+7=8

Emphasis should be on the language

‘1 more than 5 is equol to 6.7
2 more than 5is 7.°

‘8 is 3 more than 5.




Concrete

Pictorial

Abstract

Bridging 10
Use ten frames,
Singapore bars,
egg boxes and
number lines to
practice. Chn
should start
with the larger
number and

6+6=12

Make 9 in one and 3 in
the other. Take one
from

the 3 to make the 9
into aten....10+2 =12
Regrouging to make 105 using 0 irames and

counfers/cubes or using Murmscen

Children 10 draw the ten frame and counters/cubes

Children to Cevelcp an uncerstarding

of equality eg.

o+o=11

b+5=5+0

add the smaller B+5
number seeing Weeee e
what makes ten !"{ g h__" o8l ] 6 5 —
and what is left velele]s FT I }_.'_ + — D + 4
over. 1111 ]
Adding 50=30=20 B il f | 20+30=50
multiples of ' ' l ' i) H | 70 =50+ 20
ten : : ! 40 + 0 =60
it il

Model using dienes and bead strings

3 fens + 5 NS - NS

M o« G0 =

Use representations for base ten.




Concrete

Pictorial

Abstract

Using
known facts

/_‘Er

Children explore ways of making numbers
within 20

|:|I:||:|+I:II:I|:|= I:IDDEIDD

(]
(]
20-[]=[]
20~

20
| ]+[ ]=20
[ ]+] ]=20

L+ = I

Children draw representations of H,T and O

Explore commutativity of addition by swapping

the addends to build a fact family.
Explore the concept of the inverse relationship
of addition and subtractions and use this to

check calculations.
16-1= |:|

D+1=15
1+|:' 16 1$—D=1

3+4 =7

Leads to

30+40=70

Leads to 300+400=700

Adda?2
digit
number
withal
digit
number.

25+3

.....

i

006
LDC 17 +5=22
. Use ten frame to make
L] ‘magic ten

e

Children explore the pattern.
17 +5=22
27+5=32

17 +5=22
Use part
part whole \
and number @
line to
model. e
Je 20 23

17+5=22
Explore related facts
17+5=22

S5+17=22

22
22—17=5

22-5=17 17

5

Lead into recording in column
format, to reinforce place value
and prepare children for formal
written methods with larger
values.




Concrete Pictorial Abstract
.. Op
digit £10 +10 +10 27+20=47
number and a : - 27+0=57
10s |
number. 25410 =35 i f } f
Explore that the ones digit does not change «27 37 47 57
Add three 1 v g0 4+ 7 +(6)= [10+[7]
digit “ » o "" 1 ’ ,’u . .
numbers. + ¥ 10

Combine to make 10 first if possible, or
bridge 10 then add third digit

7+342 = leadsto 10+ 2 =

- ﬂ"[ﬁ

Regroup and draw representation.

HH s

=17

Combine the two numbers that make/
bridge ten then add on the third.




Concrete Pictorial Abstract
Add two 2 use place value counters and dienes | Draw the ten sticks and ones dots Expanded column method
digit to model this. Draw place value counters.
numbers. Step1  Add the ones Use a number line. Add 15 and 8. use [l to help you add.
[ . wan tens ones Step 1 Add the ones. =
b o 1 9 Sones + 8 ones =13 ones a
2 0 +20 +5 Or +20 «3 &2 Regroup the 5. rTh
- 9 . 13 ones = 1ten and 3 ones “‘
i T N P NN T == tens  anes
a7 &T TO T2 1 i
Step 2 Add the tens. 47 &7 7z = p- : 5 =
1ten + 2 tens = 3 tens = ] [ ‘ 5
e - iones Partitioning method | | o
. o0 - 5 » vy 1 3
j : f—r' + 47\ Chiclren to represent the base 10 in a place value chart
‘. lo; s Step 2 Add the tens
A8 T20/8 98 zﬂ + 5 4[' + ? s T lten+1ten+1ten=3tens tens cass
1 5
#Hi 1[“ ] 1111 an, 4 - + 1 a
im fim i N | i AR 20+ 40 =60 -
_.'.‘"'7‘ """ i) “!J‘ I i . 1 3
Y B A ’g{,’ '&‘5«'» ! N 5+ 7 =12 Ll . B o
TR . =
1 n i“ 60+12=72
- 15 +18 = 33
tens ones
(3) ?
Ones | 1 9
| 000 . If/when ready move to + 2 |8
0000 e 38 ‘ ‘ ‘ | | column method or leave for .
- Y3
00 @) 15
am Z tens ones
— 11+ +34 1 9
35 36 37 38 39 LO W1 L2 L3 L4 45 46 L7 L8 49 50 — - 0
49 — B
Using the Use dienes, place value counters and
bar to find Cuisenaire rods to build bar models. Helen has 14 bread- i " 5
N ' P A A :
missing sticks. Her friend has ¥
d ig its. It is important for children to use the bar in this way to 17, How many do 'fhEY [ y 14 17
?

encourage the use of it to aid with problem solving.

have altogether?




Concrete Pictorial Abstract
Regroup/ex 25-9=16
change a e iy oy
i == G B e P
ten into ten e g
= El
ones
= — =4 =

Use a PV chart to show how to change a

ten into ten ones, use the term ‘take and

make’
Partitioning Children draw representations of Dienes and 43 -21=22
to subtract 34—13 = cross off.
without 21
regrouping. Dd
‘Friendly 0
numbers’

Use Dienes to

show how to 43—21=22

partition the em— 2 48 - a3

number when a— @@ 6- 5= 1

i - {child! T h

Sl{btf acting 4 40-20=20 mugr:f:]o’::j:ray: start

without t with the ones)

r&rauping. lI |} ﬂ 20 +1=21




Concrete Pictorial Abstract
Make ten 93 -76 =17 (count up from 76 to 93)
strategy — ! PR INO=C0 ==l —— - 10 73
counting up 2 =i - - - = 85—-73 =12 (Count back from 85 to 80 then
to find the O e 31' ‘counting on’ to find ‘difference back to 73. Add steps together)
difference
34—28

rather than
subtract OR
partition to
get back to
the ten
then keep
subtracting.

Use a bead bar or bead strings to model
counting to next ten and the rest.

eeeee [eeeee
o000 7

Use a number line to count on to next ten
and then the rest.

il .\__

'.1 4— 6=8

II"‘-va -2 -4
.\_,I 2

e 1 2 3 4 5 &7 8 7 WTEDTREETRD N

Subtracta 1
digit
number
from 2 digit
number.

Step 1 Subtract the ones
8 ones - 3ones =5 ones
L
. 3 g

Step2  Subtract the tens,

Lo o S Sl

&

1s 10s 1s

Chilzran 1o represent the base 10 piciorially
[0s | L

]
RES

e I

Start to set up the column subtractions to
reinforce the place value of the digits
Children can count back to find the answer also

tens ones
; 5 4 8
3 - 7
5 L |
tens ones
2 8
= 3
2 5




Concrete Pictorial Abstract
Subtract a Counting back in 10’s from the number | Children to represent the dienes pictorially and
10s number | on a numberline. cross out 68
from 2 digit Use place value counters and dienes Step1  Subtracttheonss. =30
number and take the tens away. Notice the ones tons:. iones
do not change. 3 6
B s o Vesu e
b~ b - 2 0
w P
Step 2 Subtract the tens.
3tens -2 tens =1 ten
tens ones
3 6
- 2 0
1
|
: 36 -20=16
Syt?tract A2 | St Eomt T e— Children to represent the dienes pictorially and
d |g|t Step1  Subtract the ones. Ccross out E E
7 ones - 4 ones = 3 ones
number tens ones Tors o i = I e I - 3 2
from 2 dlglt 2 | oo 3 7 teene 65 OO() 00000
number (no o> |* -2 & ””l*\*} 7 g _§§ VS@Q\ 00090
- g >
exchanging i ielicd ﬂﬁg” Greater Depth:
Step2  Subtract the tens. o -
needed) Jtens - 2 tens =1 ten = T = 16 ;‘Cf i; @) (w"z
tens ones o9 | :.. I OC‘CC ) J% §
.. | . CO/'\ g 1 & o
Greater | s 0%, 1o 72 |[1®%. |06 }_2, Z%
. -2 4 % 8 bl -47 - Fo]o) "
depth to : ; = — ... Qé@-o(:‘ 25
look at “ e T oo

exchanging

37-24=13




Concrete

Pictorial

Abstract

Represent
and use
number
bonds and
related
subtraction
facts within
20 Include
subtracting
zero Part
Part Whole
model

Link to addition. Use

m / PPW model to model

the inverse.

if 10 is the whole and 6 is one of the arts,
what s the other part?

10—6=4

—

Use pictorial representations to show the part.

Move to using numbers within the
part whole model.

Include missing number problems:
12-?=5
7=12-?

Subtracting
multiples of
10

Using the
vocabulary of 1
ten, 2 tens etc
alongside 10,
20, 30 Is very
important here
as pupils need
to understand
thatitis a 10
nota 1 thatis
being taken
away

40=60-20

=
B

38 10=28

-
“*
-

6 tens — 2 tens =[] tens

60—-20=

38—-10=

N R A0S arnrnnnn

W N

\
TR RN e wws
A L LY “ub

80-30=

50=70-7

36-10=

Recognise and
use the inverse
relationship
between
addition and
subtraction

Use dienes and place value counters

=ad

76 .

23 53

23 ? @

23+7?7=56
96-7?=48
65=41+"7




Concrete

Pictorial

Abstract

Doubling

Double 26

Model doubling using dienes and
PV counters.

3

59
g
g9

!

BBEO pae
BEH gag

40+ 12=52

Draw pictures and representations to show how to
double numbers

Partiton the / 2‘.' \f",

16  vewn (20] e ]
/ \ = (%0 8] &
10 6 \

X2 x2

20 4+ 12 -32

Double 16 =
10+10=20
6+6=12

20+12=32

Skip counting
in multiples
of2,5,10
from 0
Repeated
addition

2+2+2+2+42

+2+2+2=16

Il

I

]

3x4

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

SRS

Number lines,
counting sticks and
bar models should e e e o
be used to show A A
representation of NP

counting in

multiples.

Qgﬂmﬂz Qj m\V U‘/z, M7

3 3 ) 3

RN RANRNENNRERENNR
86 50 00 50 04 80 84 80 80 0e

2 8 10 12 14 16 18 20
R i )

83 8B 88

- [ - "‘j,
DLy o
.

3Imore 3more 3Imore 3Imore 3more

. s s s e

[ [e]s= i-l-l-l

] T
45 48 51

Count in multiples of a number
aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10

0,3,6,9 12,15

0,5, 10, 15, 20, 25, 30

5+5+5+5+5+5=30
4X?=12




Concrete Pictorial Abstract
:\S/Iultlpllcatlon Graata 12=4x3
commutative ArAySUSNS 12=3x4
counters ' Use an array to write
Pupils should and cubes ( multiplication sentences and
understand that | and reinforce repeated addition
an array can ; 12=3x4 12=4x3
represent Numicon:
different How many dots are there? O O O O O
equations and O O O O O
that, as
multiplication is O O O O O
commutative, 5+45+5=15
the order of the -
multiplication Pupils should understand that an array can =10 5x2=10 3+43+3+3+3=15
does not affect | represent different equations and that, as .
the answer. multiplication is commutative, the order of 2x3isequalto5x2. 5x3=15
the multiplication does not affect the answer. o0 .
— 00 ggggg 3x5=15
00
00
00
Recall and 3x4 3x4
use o 205010
multiplicatio
n facts for G
the el
multiplicatio ELEEE o
n tabIF:es 2,5 ECLELLE o
and 10, R
' 3 B A N N O R
CEEEEEEEE] e




Concrete Pictorial Abstract
| can use
multiplicatio -
it | A o D P
equal (=) sign N 53 8 N
when writing @

out my times
tables.

Solving i i TP , " Write addition sentences to describe objects
multiplication r ,’ ' Use pictorial including number lines to solve and pictures.
problems ' ' . ' prob There are 3 sweets in one bag.
using repeated B 3 -3 y sweets are in 5 bags ya» y”
addition. L @ @ er?
3+3+3+3+3 242+42+2+2=10
i :
How manty apoles are
thee alogetwer?
® e ® e

Use different objects to add Ir3r3=s \2 e

equal groups
Grouping Drawing 4 lots of 4 to find a whole 6 lots of 2 =
Begin to use 4 groups of 5 =
visual and
concrete
apparatus to
find the
answers to ‘3
lots of 4’ or
‘2 lots of 5’

etc




Concrete Pictorial Abstract

Understanding | yse objects laid out in arrays to find the Draw representations of arrays to show 3x2=6
arrays - show | answers to 2 lots5, 3 lots of 2 etc. == - tl? ' = 2x5=10
that %jggijﬂj
multiplication i o ,j! &‘ ’J
of two @ @CO ® ¢ &
numbers can ® & © C C) © @

H % e C ) L o~ k/:“
be done in any understanding ® ©C @
way
(commutative)
Using the 4x2=8 Fact Families Ix4=8
Inverse This 8:4=2
should be 4x2 =8
taught
alongside (Ox[]=[] 8r1=4
division, so g14=2
pupils learn [(1x0]=[1]
how they B=2x4
work D - D = D
alongside O+-0=04 8=4x2
each other.

2=8=:4
4=8:2

Show all 8 related fact family sentences.




Concrete

Pictorial

Abstract

Sharing -
Pupils should
be taught to
divide
through
working
practically
and the
sharing
should be
shown below
the whole to
familiarize
children with
the concept
of the whole.

The language
of whole and
part part
should be
used.

| have 10 cubes, can you share
them equally in 2 groups?

a There are 8 cans.

There are 4 boxes of 2 cans.

| have 10 strawberries and share them with my
friend. How many do we have each?

Children use pictures or shapes to share equally

$ $$
$ $ $$

8 shared between 2 is 4

sm: @ “
4 - 4

12 shared between 3 15 4

Children use bar modelling to show and support
understanding.

12+4=3

The division symbol is not formally taught at this
stage but it can be introduced.

8 shared between 4 =2
12+4=3

Division should be taught through the use
of stories and real life problems.




Concrete

Pictorial

Abstract

Grouping -
into equal
groups to
divide by 2, 5
and 10.

15 balls put into 5 bags

POODD

15 balls put into 5 bags

Co(Sesles(s

:1’:(1 gOE\E [soses] soasolsussesesse ssssesssss suses]

Use number lines for grouping

*3 *3 3 3
ZXENENE N

0123456789 101112

12+3=4
Think of the bar as a whole. 5plit it
into the number of groups you are
dividing by and work out how many
would be within each group.

20+ 5=7
9x"=20




Concrete

Pictorial

Abstract

Division as
grouping

Start looking
at
remainders
and how they
are not all
equal groups

Use cubes, counters, objects or
place value counters to aid
understanding.

Put 10 buns in groups of 2

How many plates are there?

DD ODOD®

GGGGGIGSSS
GGGG GGG IS
GGGGGIISIS
GGGG GGG IS

Put into groups of 5.

There are groups.

24 divided into groupsof 6 =4

96 + 3 =32
Ce ¢ O¢
9 @9 %o
o® o® o

Continue to use bar modelling to aid solving
division problems.

20

20+-5="?
9 x?=20

How many groups of 6 in 24?
24 -6=4

20
A

Greater Depth with remainders

A A AL A AL AL AL L LA

13 + 4 = 3 Remainder 1

Recall and
use division
facts for the
multiplicatio

Make a family of multiplication and division facts.

2x10=20 —— — 20+10=

10x2=20 ——— 20+2=




Concrete

Pictorial

Abstract

n tables 2, 5
and 10.

Solve division
problems in
context using
arrays

Link division to multiplication by creating
an array and thinking about the number
sentences that can be created.

. )
‘v Eg15+3=5 5x3=15
A

1545=3 3x5=15

Children draw the total into rows and see how

many columns they have.

Find the inverse of multiplication and division
sentences by creating eight linking number
sentences.

7x4=28 4x7=28 28+7=4 28+4=7
28=7x4 28=4x7 4=28+7 7=28+4

| can use the | This should be taught alongside
Inverse. both multiplication and division.
Division as

repeated -2 -2 -2

subtractions

CY Y
Il"!"}"r"l'"r'i“"r'r"r'"r

3 groups of 2




Concrete

Pictorial

Abstract
To know A 727
halves to 24
To divide 2 8924
digits by 1
digit

numbers




Concrete Pictorial Abstract
Add two 32 +2] =
two-digit
numbers. el N Children start to draw the dienes in the column
method
Column % t o
Addition— Tens 3 2
no - vow
exchanging '/ " E 2 :
(friendly 3
numbers)
Move to using place value counters and III
2 digit numbers.
t o
3 2
2 1
5 3




Concrete

Pictorial Abstract
Column
Addition Chicren 10 represent the counters in a place value char, A + 23
with 39 circling when they make an exchange 4 0 4 ]
exchanging.

5

.

Exchange ten ones for a ten. Model
using numicon and place value counters.

Hundreds

T I
BT

Ones

0000

=

e

60 + 1:

-~
Start by partitioning b | 6
the numbers before

formal column to show + 8 5

the exchange.
621
11

| 265 |_L
?

= M
v -~ O

0 = @ -

Pt




Concrete

Pictorial

Abstract

Adding
numbers
with up to 3
digits.

Again this
should start
with the
children using
dienes to
support them
with lots of
discussion
about the
value of each
digit.

Children continue to use dienes or place
value counters to add, exchanging ten ones
for a ten and ten tens for a hundred and ten
hundreds for a thousand

Hundreds Tens Ones

Bk

Step1 Add the ones
4 ones + O ones = 4 ones

Step 2 Add the tens.
1tens + 4 tens =5 tens

Step 3 Add the hundreds.
3 hundreds + 2 hundreds = 5 hundreds

all Iz
+| 13/1916|
S

Continue from previous work to carry
hundreds as well as tens.

Relate to money and measures.

Estimate
the answers
to
questions
and use
inverse
operations
to check
answers

[

Estimating 98 + 17 =7
100+ 20 =120

Use number lines to illustrate estimation.

'ﬂ.1"!|||-.|'-l-'?'r‘|-1"\'r|

Building up known facts and using them
to illustrate the inverse and to check
answers:

98 + 18 =116

116 -18 =98

18 +98 =116

116 -98=18




Concrete \ Pictorial

Abstract

Mental
addition
skills

Using place value fﬂ_ﬂ__ﬁ L8
{ount in hundreds eg. knowing 475+200 as 475, 575, 675 i - te..
Add muitiples of 10, 100 ond £1 eg. 746+200 or 746+40 yea 418 850 575 3o 873

B0 - o) - ::0
Add g three-digit and two-digit numbers by odding h, t and o . + ._ 12
eE- 125+ 34 as 100+ 20+ 30+ 5+ 4 -

Add near multiples of 10 and 100
eg. 67 +3%9as (67 +40) =1 =142

68+ 74 as 60« 70 gnd & + 4, combing the two totals.
Counting on

Using number facts
MNumber bonds to 100 eg. 65 + 35, 47 + 53, 71 + 29 gtr.
Adjustment when adding 9ond 11 eg. 27 +9as (27 +10)=1or36+11as (36+10)+ 1

Using the
bar to find
missing
digits.

A man sold 230 balloons at a carnival in the morning.

He sold another 86 balloons in the evening . How
~ many balloons did he sell in all?

265

164

Afternoon




Concrete \ Pictorial Abstract

SUbtra Ct Up Subtract 723 from 975
;r?o‘:’nd;glts Step1 Subtract the ones . h t o
5 ones - 3 ones = 2 ones — s @

digits. D \S SES— rd ri 5

S - 7 2 I
< =
important : i 2
for children |
to use "” : —
dienes D I h t o
equ:pmgnt ot thetone SR g 7 5
along with R e -
a place - f 2 3
value chart % 5 =
to support. Illllllll : 263 - 121= 142

h t o

Only When Step 3 ul 9 - 5
secure with ‘ ’ _ |5 5 .
the method -
should I:HI*}H{ : . 2 5 2
exchanging }I{ ” :
be ﬁ{
introduced. i




Concrete

Pictorial

Abstract

Subtract up
to 3 digits
from 3
digits with
exchanging

Subtract 269 from 520.

Step1 Regroup 1 teninto 10 ones.
Subtract the ones,
10 ones - 9 ones = 1 one

Step2 Regroup 1 hundred into 10 tens.

Subtract the tens.
11 tens - 6 tens = 5 tens

AN

|

1
%
N\

W\

Step3 Subtract the hundreds.

4 hundreds - 2 hundreds = 2 hund

V\\"\h\\\

520 - 269 = 251

Children may draw base ten or PV counters
and cross off.

. . IlTi 44
=1 RN
 hiltt

Begin by
partitioning into
pv columns

Then move to
formal method.

h t o
5§ g §
2 & 9
1
h t o
v [giL
b -
2 [ g
5 1

—_-r'-
o




Concrete

Pictorial

Abstract

Subtract Using place value Vary the position of the answer and question.
numbers Count back in hundreds eg. knowing 372-200 as 372, 272,172
mentall Subtract multiples of 10, 100 and £1 eg. 476-40 = 436 or 436-300 = 136 . . i
Y, _ ) Expose children to missing number questions
including: 348 - 143 35 300~ 100, 40 - 40 and 8 - 3, combing the three totals. o .
e and vary the missing part of the calculation.

three digit Counting back
number - Subtract two three-digit numbers by counting bock in h, t and o 678 = 7
ones three eg. 763 - 121 as 763 - 100 - 20 - 1 =7-1
digit Subtract near multiples of 10 and 100 BBE-10=7

I8! eg. 648 - 199 as (648 - 200) + 1 678 =7 — 100
number -
tens three Comting v
dieit Find the difference between two numbers by goynting yp from the smaller to larger eg. 121-87

igi , )
number‘ Usingmbeffms -'—_-‘5—\- »_‘_(-‘___\ . ':0—“‘ --—“\ MO n.:- = = = u# .# - i .:' - o {
hundreds Number bonds to 100 eg. 100~ 35 = 65,100 - 48 = 52etc. 27 a6 160 IZo 121 90 100
Using the
par to find 315 315-185="7 438 I
missing 5 5
digits. 185 : 185+7?=315| | 23 | 2 | 25},
Itis
mportont | ? 185+315="7

or children
to use the ‘ 185 315 ‘ ?—185 =315
bar in this
way to
encourage
the use of it
to aid with
problem

solving.




Concrete \ Pictorial \ Abstract
Subtracting 234 -179 Children to draw place value counters and
tens and show their exchange—see Y3 c
ones ® ® ® 2 |
Subtract OO0 (000 0000 7\ S L]-
with up to 4 l 2
S—

digits. © 60 |000® 5 G

eECC 000 2
Introduce ® 00 l I q
decimal
subtraction . )
through Model process of exchange using Numicon, Use the phrase ‘take and make’ for exchange
context of base ten and then move to PV counters.
money
MentaI. Using place value
Strategies Count back in thousonds eg. 4378-3000 as 4378, 3378, 2378, 1373

Take oway multiples of 10, 100, 1000 and £1 eg. 8392-50 or 6723-3000
Partitionimg eg. £5.87- £3.04 as £5 - £3 and 7p - 4p or 7493 - 2020 as 7000-2000 and 20-20

Counting back
Count bock eg. 6482 - 1301 as 6482 — 1000 then - 300 then - 1
Subtroct near multiples of 10, 100 and 1000 eg. 3522 - 1999 as (3522 - 2000) + 1

Counting up

Find a larger difference between two numbers by counting up
from the smalier number to the larger number eg. 1506 - 387 i
£ 370 ra
Using number facts

Number bonds to 100 and to the next multiple of 100 eg. 100-76 = 24

Adjustment when odding 9 aond 11eg. 27 -9as (27-10)+1or36-11as(36-10)-1




Concrete | Pictorial | Abstract
Using the bar
to find missing 4357
digits. | . . .

There are 3,160 booksin a shop. 1,226 are in English and

]’cf)’rsc’;'l’f;‘:;";’; 2,735 the rest are in French. Howmany French booksare
use the bar in there?
this way to
encourage the 4,357
use of it to aid
with problem 2735 R
solving. !




Concrete Pictorial Abstract
Children
should be
able to [T T MR TN N TN N MR TN N R R R
” the 2 I | 1 1 I I 1 1 I | 1 I I P
reca ’ O L4 8 12 16 20 24 28 32 36 4O L4 48
5,10, 4 and 8 16 24 32
8t|mes 1l2|3fals|6|7|®| 9|0
tables. |1 15;15 7|18 |19]20
21|22|23|@|25 | 26|27 |28]| 29|30
Gk 00 QO 00
51|82 5555@ 57 | 58 | 59 | 6O Oo Oo
71@?5 74 (75|76 | 77|78 ?9
81|82|83|84|85|86(87|88)|89|90 Oo
Mental
calculations | Count in steps - sequences
Cowunt in 25, 35, ds, 55, 8s ond 10s o
eg. colour the multiples on a 100 square or jumps on a landmarked number line me
PRl EEEl LK
Doubling and halving e
Find doubles to double 50 using partitioning o efdad il
Bl ]l CERT |

Use doubling as o strategy in multiplying by 2 eg. 18 x 2 is double 18.

Grouping

Recognise that muitiplying s commutotive eg. Bxd = 4x8

Muitiply muitiples of 10 by o single-digit eg. 30«8 = 240 | IxB=24d)
Multiply friendly two-digit numbers by single digit numbers eg. 13 x o e ° i

Using number facts
Know 2x, 3x, dx, bx, 8x and 10k




Concrete Pictorial Abstract

Louwnt in SLEps — SeqUEnCEs
Count in 25, 35 45, 55, 65, 75, 85, 95, 108, 115, 125, 2545,
50¢, 100s and 10008

0 & 1 1B M W 15 4 4 54 &0
— — — — — 1

a 1 2 L L 5 & ) H a o

Doubling and halving

Find doubles ta double 100 and beyond using partitioning, using derived facts L
Begin to doubie amounts of money eg. £3.50 doubled is £7 100 3
Uise doubling as @ strotegy in multiplying by 2, 4 and 8 -~ 2527
eg 34 x4 s double 34 and double again.

Grouping

Lise partitioning to multiply two-digit numbers by single-aigit numbers
Muitiply muitiphes of 100 by single-digit awmbers using toble foctseg. 400 x B = 3200 (4 x 8 = 32)
Muitiply using near mutiples by rounding eg. 24 x 19 as (24x20)= 24

Using nurmber facts

Know firmes fobles up fo 12x12

Division in year 3 is taught in relation to the times tables and begins to be explored in this way.




Concrete Pictorial Abstract
Adding See Year 4 for other concrete methods. ‘
numbers 237+8179 E 2 3 ) 5 q
with more ]
than 4 digits TE"!-I ones ‘ tenths | hundredth: bers | omas +enns \ hundred $d + .,E_ 7 . 5 5
including e 'S o0 © £ 3| - I‘ L«
decimals > . é s : i
Using ol o0 oo

sing place

value charts i 1 3 fl- 3 I
are key to this Introduce decimal place value counters + | 34 2
as well as and model exchange for addition. m
place value - l ~——u I | I

counters to
help with the | [T | ot 000 000 000
decimals. (=20 { T ] 1 ] |

q .
3 .
:;L“JL' | 334

(&) 6|
(&)
"65
®|®
_®O®
0o




Concrete \ Pictorial Abstract

Using the
bar to find
missing
digits.

It is important
for children to
use the bar in
this way to
encourage the
use of it to aid
with problem
solving.

This is not a form of getting the correct answer but helping to guide children to the correct operation.

'?
) MacDonalds sold £9957.68 worth of 2

A : hamburgers and £1238.5 worth of

chicken nuggets. How much money did
61,731 thev take altoaether?

104,328 £12385

?

104,328

_‘? 3651 2.4 |
J. . .

61,731

365

Mental
Strategies

241 (
Using place value
Cownt in steps of 10, 100, 1000, 0.1s, 0.01s from any given number.
Partitioning eg. 7348 + 2187 as 7348 + 2000 + 100+ 80 + 7 or . 2 " -
24+58as2+5 04+ 0.8 and combine the totals together. !

Counting on

Count on from the greatest number eg. 6234 + 3005 a5 9834 + 5
Add near multiples eg. 82 472 + 30,004 as (82,472 + 30,000) + 4
Add two decimal numbers by odding the o then ths then hths
eEg. 5.72+305as5.72+3 +05

Using number facts
Know number bonds to 1 aond to the next whole number eg. 0.4 «+ 0.6 or 5.7 +0.3
Add to the next 10 from o decimal number eg. 7.8+ 2.2 = 10




Concrete

Pictorial

Abstract

Subtract
with at least
four digit
numbers
including
two decimal

places.
Subtract with
decimal values,
including
mixtures of
integers and
decimals,
aligning the
decimal point.

Include
money,
measures
and decimals
ensuring that
children do
this
practically
before the
abstract.

See Year 4

H| T

QOO 000

$52

counters

o o T

5 “"(

counters on the PV chart

PV

Plain

Children to draw pv counters and show

their exchange—see Y3

294,382 =
B

Hundredths

4 8 2 3
1 9 5§ 9

‘e 7 71 % 2
5
3

|

3

0%
| 2
92

0Q|N AS
oa|ta o~

2

0
o)
S

7
Use zeros for
placeholders.

\‘6
O ]

G
7
9

~J|w

4 ‘

343
2.0

2./3




Concrete Pictorial Abstract

Using the bar | Cuisenaire rods
to find missing 5?3 294 382
digits. _ |

Awhole to Lapland costs £5005 for a family of four, 27 )
It is important the Smith's have only saved £3787 75, how much : : 182,501
for children to money da they still need to find?
use the bar in 543 204 382
this way to £E005
encourage the 57 . i
use of it to aid : 0 182,501 o
with problem E3T87.75 - ?
solving.
Mental. Taking awiay
Strategies Lise place value to subtroct decimols eg. 4.58 — 0.08 o 6.26— 0.2 ete.

Tarke awoy multiples of power of 10 eg. 15,672 - 300 or 4.82-2

Portition o counl bock g 3964 — 1051 ar 5.72 - 2.01

Subtract near multiples &g, 86,456 - 9999 0r .58 - 1.5

Counting up BT R

Fird @ difference between [wo nurmbers by counting up from the - il o =~

. T By 2y iy T

smaller to the greater number gg. 2009 — 869 oh e e o

Find change using shopkeepers’ addition e +!

eq. bury toy for E6.89 using £10 Eoga kT L

Using number facts
Derived facts from number bonds o 10 and 100 eg. 2 — 0.45 using 45 + 55 = 100
Nurmber bonds fo £1, F10and E1W eg. £4.00- E3.B6= 14p




Concrete

Pictorial

Abstract

Children to
know all times
tables to 12 x
12.

Expanded
column method
to be used with
children
multiplying both
two and three
digits by a one
digit number.

Build numbers using

PV counters
34x3

473 x 2

tHEHE
E9EIE)

00
Qe

10 10 10 10
10 10 10

DO
ol

10 10 10 10
10 10 10

Hundreds

Tou
000

000

000}
Siele)|

0Po}

¢ ~ N
0000
' .
' .

Children can draw place value counters

in books

34x3=

clo

A
Jﬂﬁ%
TTE

h ot o
3 4
x 3
1 2 lax3)
9 0 jaox3;
1 0 2 314
x 3
12
30
+ 900
9472
327
X 4
28
80
Puuu
1308
327

(3 x4)
(3 x 10)
(3 x 300)




Concrete

Pictorial

Multiplying
up to four
digit numbers
by two digits
using long
multiplication.

Children need to
be taught to
approximate
first, e.g. for 72 x
38, they will use
rounding: 72 x
38is
approximately
70 x 40 = 2800,
and use the
approximation to
check the
reasonableness
of their answer.

327 x4 =

Children can
continue to be
supported by place
value counters at
the stage of
multiplication.

If children are

struggling with times tables knowledge, they can
use multiplication squares so they can concentrate

on the method.

Pictorial representations of
manipulatives.

4

b

[ (1234 x6)
O (1234 x10)
A

Long multiplication- Model the place
holder in a separate colour so children
remember it and know you are multiplying

by a multiple of 10.
Th| H T 0O
2 3| 4
X 32
4 | 6 | 8
17 10 - 2 ‘ 0




Concrete Pictorial Abstract

Using the bar

model to
t The costtorun a sports centre is £4375 a
suppor week, how much would it costto run for 16
multiplication. weeks?
‘ ?
E43TE
awesk
Mental - =
Strategies Oitisiing ane Ii. _ o LK
Uise dowlve and halving strotegies when muitiplying by 2 4, 8, 5 and A _ .,_H
Dawhie amounts of meney using partitioning eg. £6.73 doubled is bz
double £6 plus double 73p = bigl =
Grouping o2
Multiply decirnais by 10, 100 and 1000eg 3.4 x 100 =340 ~ i
Use portitioning to muwltiply friendly two-digit and three-digit aumbes™ 2 © L

by siruphe digits ep. 402 x 6 as (4D0wE) + (2 x &) 2 by |
Lise portitioning te multiply decimal numbers by single digit numbers eg. 4 5% 3 as [4x3) + (4x0.5)
Multiply using near multiples by rounding &g. 32 x 20 as (32 x 30] — 32

Using number facts

Lise times tables facts up to 12x12 to multiply multiptes of the multiplier eg. 6 x 4 = 24 g0 60 x 4 =240 and
B00 x 4 = 2400

Krow sguare aumberns and cube Aumbers




Concrete Pictorial Abstract




Division 14+3= Jump forward in equal jumps on a number line
i Complete written divisions and show the
with ) Divide objects between groups and ::\:n:::;':‘: d’::ny i’ o gy o rem:;n der using
remainders | cee how much is left over z gr
78 =% 29 + 8 = 3REMAINDER 5
#2 % 28 L :
N/ > - dividend  divisor guotient rermainder
Draw dots and group them to divide an amount ) .
and clearly show a remainder.
é 13113113113 |1
7+2 =3 —
il A Al i ol ol o N N N N Use bar models to show division with
remainders.
-+ -® 3 -+ |®
o] [ ||| [
000 0000000
1 00O 0 00000
53+-4=13n Tan
O ooo +b+G+h+E+6+ = b sices with
O 000 ° 0 6 12 18 24 30 36 38
© 000
© 000
N!e_nFaI Count in steps — sequences
Division

Countin 2s, 35, 45, 55, 85 ond 10s .

eg. colour the multiples on a 100 sq &g+ -'.',1_.,

Doubling and halving
Find half of even numbers to 100, using partitioning

e

i A L L K L L§ i

B i

5 +m —dmber line

Use haling as o strategy in dividing by 2 eg. 36 = 2 is half of 36

Grouping

Recognise that dividing is not commutotive eg. IE;I is not equal to 2 = 16




[ |
Count in steps - sequences

Countin 25, 35, ds, 55, 65, 75, 85 95 105 115 125 25¢ © © 12 1B M W ¥ 4 4 54 60

[ | | | I | 1
50s, 100s and 1000s @ 1 2 3 4 5 & T 8B 9 10
Doubling and halving —
Find halves of even numbers to 200 and beyond wsing partitioning, using derived focts [ 9 |
Begin to halve omounts of money eg- £9 halved is £4.50 o,
Use halving as o strategy in dividing by 2, 4 and & i \ -
eg. 164 + 415 half of 164 and halved again. . ﬁ]_*?':"’

Grouping
Use muitiples of 10 times the divisor to diwde by numbers <10 eg 45+3as30+3and 15+ 3

Diwide muiltipies af 100 by single digits numbers using division focts eg. 3200 = 8 = 400

Using number facts
Know times tobles up to 1.2x1.2 and oll related division focts
Lse division focts fo find wnit and mon-unit froctions of omounis

Four children bought a present for
Using the £28. They shared the c_:osts equally. 60+4=15 28=7=4
. How much did each child pay?
bar to aid 35
the solving A 60 28

’ NL/
whele numbel

parts

£28 + j = E? 60 in ,ou, 'quol pa,t’ ’ How many 7’ In 2‘ ?
L part



of division
problems.

Desmond and Melissa collect cards. They
have 192 cardsin all. Melissa hasthree
times as many cards as Desmond. How
many cards does Desmond have?

192




Dividing
using
short
division.

Once
children are
secure with
division as
grouping
and
demonstrat
e this using
number
lines, arrays
etc., short
division for
larger 2-
digit
numbers
should be
introduced,
initially with
carefully
selected
examples
requiring no
calculating
of
remainders
at all. Start
by
introducing
the layout
of short
division by
comparing
ittoan
array.

Tr.v

2 3

3 6 9
(1) @
oo o

(1] ® o

Remind children of correct place value, that 69 is

equal to 60 and 9, but in short division, pose:

- How many 3’s in 6? = 2, and record it above the 6
tens.

How many 3’s in 9? = 3, and record it above the 9

ones.

Once children demonstrate a full understanding
of remainders, and also the short division method
taught, they can be taught how to use the
method when remainders occur within the
calculation (e.g. 72+3), and be taught to ‘carry’
the remainder onto the next digit.

%

& ® @

o

®
L
[

2

U

Kl
@ o®

=
&

%

L)
4
J e
o

24
3|22




Diving

Short division with remainders: Now that pupils are

with up to in.tro.duced to examples that give rise to rema?nder answers, Children can replicate pIace value counters 0 5 6 7
. division needs to have a real life problem solving context, . .. 5 n s
four digit | \yhere pupils consider the meaning of the remainder and how | 5 drawings to support bus stop division 9 ‘ 5 1 0 3
numbers | to express it, ie. as a fraction, a decimal, or as a rounded and how many groups can be made each
by one number or value , depending upon the context of the problem. | time.
ae e e 06635
Including 3 3 S 1
numbers ....[....][....] 8)5 37079
where 0000 ,‘
remainder \
s are left.
Hundreds Tens
1 2 3 » = °°
g 6‘1 5 [unnnwlnnn-u])(
)O00000COSOCOIGOS
{children could use concrete counters or drow working out as a pictoriol representation)
Usingthe | Bar Model to support understanding of problem solving: o high
bar to ; Frank has 4920 apples. He needs to Y120
suppor . Y e
o put them into baskets of 40. How many =
division | baskets does he need? (o[ o[s0[3 [40] 99 vof
problems. f




Mental Doubling and halving Bls- &

Strategies | Haive amounts of money using partitioning eg. half of £14.84 is half of £1 | ,.' ylp

and half of 84p & yaa

Use dowbling ond holving as o strategy in dividing by 2, 4, 8 5ond 200 eg. 115+ 5 a= double 115 +10

Grouping

Divide numbers by 10, 100, 1000 to obtain decimol answers with up to three ploces eg. 340 + 100 = 34
Use 107, 20", 307" multiples of the divisor to divide friendly two-digit and three-digit numbers

eg. 186 =% as 180 + & plus &6

Find unit and non-unit fractions of large amounts eg. 3/5 of 265 is 3 x (265 + 5)

Using number facts
Use division focts up to 12x12 to divide numbers by single-digit numberseg. 3600 -9 as 36+ 9
Know sguare numbers and cube numbers




Concrete Pictorial Abstract
Compact
et 1See Years 3/4 and 5 |See Years 3/4 and 5 7 s 1
addition to 5 9 S
add numbers 3 4 6
With up to 6 2 3.3 Adding several numbers with different numbers of
] 6 | decimal places (including money and measures):
digits. q9- 080 1 4«9 §
S q -7 70 . Tenths, hundredths and thousandths should

+ | - 3 00 be correctly aligned, with the decimal point 1 23 5

Addlng several 93 - 5 | | lined up vertically including in the answer row. -
.
numbers with I : c
up to three S
. m| cimal places shoul
decimal be filled with zero to show
places.
Money and
measures
Adding using | gack went on haliday. His flight cost £70.50, S
the bar. the hotel £1295 and spending money £427.89. .
How much did Jack spend on his holiday? £70.50 £427 89 £1205

Mental Using place value
Strategies Countin .15, 3.01s5, and 00015 eg. knowing what 0.001 more than 6.725 is

Partitioning eg. 9.54 + 32535 9+ 3and 0.5+ 0.2

and 0.04 + 0.05 to get 12.79

Counting on

Add two decimal numbers by odding the o then

ep. 631+ 34635631 +3+04+0.06

Taos | 0@ | e | Oda) O ioia DD

6] 71 2 5

' a | L] ! i

i | ‘f_l' T I Y
ths then hths or tths

Add near multiples to 1 and 10 eg. 6.75 + 9.95 as (6.75 + 10) = 0.05 or 6.35 +0.99 as (6.35 + 1) - 0.01

Using number facts

Number bonds to 1 and to the next multiple of 1 eg. 0.63 +0.37 or 2.35 + 0.645

Add to the next ten eg. 4.62 + 0.38

-
" E 1 4
& 4§ bl 5




Year 6 Subtraction

Minuend, subtrahend, subtract, subtraction, take away, minus, difference, decrease, exchange, decimal, part, whole

Concrete Pictorial Abstract
Subtracting Very important to use in a range of contexts- L B
with measures and money. See YeOrS 3/4 Ond 5 _ 'rlg g Z
increasingly E-: 75
large and

See Years 3/4 and 5

more complex
numbers and

Y's .
3¢

wlo X o8
o|0 o oloo
& & &

2
decimal
values (up to G ‘i ) 3
3dp)
Using the bar | Chioe wants to buy a newcar Bir£6450. She has £4885 87 in her
for savings account. Her Dad gives her£150 for her bithday How
subtraction. much more meney does she need to save?
£5450
£4385.87 £150 7
Mental Taking away
Strategies Lize ploce value to subtroct decimal numbers eg. 7.78 = 0L08 or 16.26 = 0.2 etc

Toke away multiples of power of 10 eg. 123,956 = 400, 686,109 - 40,000 or 7.82 -0.5
Partition or count back eg. 3964-1051 or 5.72 - 2,01
Subtroct neor multiples eg. 360,078 - 99,998 or 12 .83 - 0.99

Counting up
Count up to subtroct numbers from muitiples of 10, 100, 1000, 20,000

Find a difference between two decimal numbers by counting 223 I
up from the smaller the greater number eg. 1.2 = 0.87 0-&

Lsing number facts - i
Derive focts from number bonds to 10 ond 100eg. 5 =065 _————— . T
Number bonds to £1, £10 ond £100 eg. £7.00-£4.37 065 '

-
s
o
i




Year 6 Multiplication

Multiplier, multiplicand, product, lots of, groups, times, multiply, multiplied by, multiple of, short multiplication, long multiplication, part, whole, square numbers, cube numbers, prime

numbers, factors and prime factors.

Concrete Pictorial Abstract
Short and
Ior:)gr an See YeGrS S ee YeOrS 3/4 Ond Remind children that the single digit belongs
_ TTh  Th H in the units column. Line up the decimal
ltilicati .
muttiplication 3/4 Ond 5 § paoints in the gquestion and the answer.
of whole 2 7
integers and
with up to X
two decimal 3 < q
places. 2 1 9
2 5 3 b 4 8
5 4 7
! ! 215152
7 6|6 L 7
i

Using the bar
If 5 friends went on holiday and each paid

to help with
. p. . £579.75 what was the total cost of the
multiplication. holiday?
Mental Doubling and halving T
. Use doubling ond halving os strategies in mentol multiplicotion. ;.\" il
Strategies Dowble decimal numbers with up to 2 ploces using partitioning |-t

eg. 36.73 doubled is double 36 {72) plus double 0.73 (1.48) id-eo0
Grouping

Use partitioning os oppropriote eg. 3060 x 4 as (3000« ) + (60x 4] or B4 xBas (Bx 8) + (0.4 x 8)
Use foctors in mentol muwitiplication eg. 421 x 6 as 421 x3 and doubled or 3.42 x 5 s half of 3.42 %
10

Multiply decimol numbers vsing near multiples by rounding eg. 4.3 x 19as (4.3 x 20) - 4.3

Using number facts
Use times tobles focts up to 12x12 in mentol multiplication of lorge numibers or numbers with up
to two-decima/ploces pg. 6 d s Jdso .06 x d = 0.24




Concrete Pictorial Abstract
Divide at least 4 | Short division with remainders: Pupils should 0 4 5 1
digits by single- | continue to use this method, but with numbers to at -
digit (including | least 4 digits, and understand how to express 11 | 4 5 &
decimal remainders as fractions, decimals, whole number
numbers and remainders, or rounded numbers. Real life problem {1lintod =0
quantities) solving contexts need to be the starting point, where 'E ’:"g:g . ; with 2 ’;ﬁ 'ﬁe’
pupils have o consider the most appropriate way to - _m_ - _ETELH_H_ -
express the remainder.
08 (2125
3ol 9 7'00%
Long division Known facts by partitioning
this is for when 1] 564 + 13 10+3=13
dividing by two O _
digit numbers. 43.38 gg:g_gg

Use the short
bus stop method
with known
facts listed
alongside.

Express
remainders as
fractions or
decimals

13 | 56°4.°0"0

564 + 13 L
-43r5=43 % = 43.4 (to 1dp)

40+12=52 etc




Concrete Pictorial Abstract

Using the bar

to help Paul and David hire a cartogether ata cost of
divide. £297 50, Paul pays 6 times moare than David.
How much does David pay?

£2097.50

| ’ J\ﬁ_J

Paul David
Mental Doubling and halving b TL - B
Strategies Use doubling and halving as strotegies in mental division.
Haolve decimal numbers with up to two-places using partitioning 1 o i
eg. half of 38.86 is half of 38 plus half of 0.86. LT3

Grouping

Lise 10F", 207* 307 _. 100™, 200™ etc. multiples of the divisor to divide lorger numbers eg. 378 +9
as 360 -9 and 18-9.

Use tests for divisibility eg. 135 divides by 3as 1+3+5 = 9 and 9is in the 3x tables.

Using number facts
Use division focts up to 12x12 to divide decimal numbers by single-digit numberseg. 1.17 -3
1/100 of 117 + 3 (0.39)




