Year 1 Addition
Objective &
Strategy

Concrete

Pictorial

Abstract

Combining two
parts to make a
whole: part whole
model.

Use part part whole model.
Use cubes to add two numbers
together as a group orin a bar.

3
2 o
whole 2
part
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3 Balks 2 Balis

Use pictures to add two numbers together as a group or in a bar.

4+3=7

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

2 1 It's important children
experience the = sign in
different places in the
calculation.

Starting at the 12+5=17 5+12=17

bigger number and
counting on

12+5
Start with the larger number on the bead string and then
count on to the smaller number 1 by 1 to find the answer.

Use Numicon Shapes

Start at the larger number on the number line and
count on in ones or in one jump to find the answer.
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0 10 20 30
zero ten twenty thirty

Use numicon shapes on a number line (numicon IWB)

Place the larger number in
your head and count on the
smaller number to find your
answer.




Use counters on a number track to count on.

0606000000 LDBOOOOVOR.

00000000000000000000

Regrouping to
make 10.

This is an essential
skill for column
addition later.

6+5=11 B
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Start with the bigger number
and use the smaller number
to make 10.

Use ten frames.

Represent & use
number bonds and
related subtraction
facts within 20

Use a tens frame or a number line.
Children to draw the ten frame and counters/cubes

Regroup or partition the smaller number using the part part whole
model to make 10.

9+ 5 =14
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7+4=11

If I am at seven, how many
more do | need to

make 10. How many more do |
add on now?

Children to develop an
understanding of equality e.g.
6+0=11

6+5=5+0

6+5=0+4

| N
2 more than 5.

Emphasis should be
on the language

‘I morethan5is
equalto 6.
2morethan5is 7.’
‘8 is 3 more than 5.”




Year 2 Addition

Objectiv | Concrete Pictorial Abstract
e&
Strategy
Adding 50=30+20 Use representations for base ten. 20+30=50
multiples l H H § H H H H H 70 =50+ 20
of ten BERE H o | H H H H H 40+ 0= 60

Model using dienes and bead strings k 1 H o H H

A lans 4 b bansg = EnG

Use Numicon shapes on a number line
S0 4 50 =
Use Numicon shapes on a number line (IWB)

Use []+1=16 16-1=[ |

known b E Children explore ways of making numbers within 20
number 20 (cubes, objects, numicon) /D 14+ =16 16 — =
facts N § \\D I:I |:’

Part-part

whole [J+[]=20 20~ |=[]

Use balancing scales to find ways of making numbers
within 20 with the Numicon shapes (IWB)

Use balancing scales to find ways of
making numbers within 20 with the
Numicon shapes.

20=13+7.
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Using Unl:l+I:|D|:| - I:Inul:lnu . . R 3+4=7
known ot = leads to
facts |:||:||:|+ |:|:||:| = [":I[II][”] 30+40=70
+ =
N ”l “H“l leads to

Use Dienes or Numicon shapes. EE ,EE _ @@ 300 + 400 =700

3 ones+3ones=6ones=6 = EE EEE

3 tens + 3 tens = 6 tens = 60. Bl
Bar

-~

model e 666' 3+4=7 ?

\ 4 A

23 25
23+25=48
7+3=10
Add a Children to represent the base 10 e.g. lines for tens and 41+8
two-digit dot/crosses for ones. 1+8 L'. ’
number o =9 4
and ones [Ossils Vs 40 + 8
i 9=
49

17+5=22

Use ten frame to make ‘magic ten’
Children explore the pattern. 17 + 5 =22
27+5=32

i |1

4 9

If children are ready model column
addition alongside these methods.

Explore related facts

17+5=22
5+17=22
22—17=5
22—5=17

22

17
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Add a2 On 27 + 30 Children can use a 27 +10=37
digit- 0 +10 +10 +10 number line to count in 27 +20=47
number . ™\ ™\ e steps of ten, reinforcing 27+0o0=57
and tens O the ones digit does not
: } 1 }— change.

25 +10 =35 \ 27 37 47 57

Explore that the ones digit does not change
Add two .
2-digit // Ui og +20 +5 Or  +20 +3 +2 2
numbers og” z

D // oo e T B 7 \
e 67 72 47 67 70 72 20 + 40 +7

Model using dienes, place value counters and Numicon.

s i

=72

Use number line and bridge ten using part whole if
necessary, starting at the largest number.

20+ 40=060
5+7 =12
60+12=72

If children are ready introduce
column method — keep numbers
friendly

E Calculations

21+42=

il
a2

Non statutory guidance from NC
‘Recording addition and subtraction in
columns supports place value and
prepares for formal written methods with
larger numbers.’




Add 4+7+6=17

three 1- Put 4 and 6 together to make 10. Add on 7.

digit

numbers | | S e Encourage the children to use known facts.
s oa—
S e

the digits (if possible) then add on the third digit.

3

7.

Following on from making 10, make 10 with 2 of

The 4 and the 6 can be grouped together to make 10. Then add on the

recombine the groups to make 10.

g Fds IS5
g 55 58S

4 + 6 + 7 =17

Add together three groups of objects. Draw a picture to

4%+ 7 +6)= [10/+[7]
10
N

Combine the two numbers that make
10 and then add on the remainder.

Year 3 Addition

Objective & Concrete Pictorial Abstract
Strategy
Column Adfiition— s | After practic.ally using the base 10.blocks and place value | Caleulations
no regrouping — counters, children can draw the Dienes to help them to S
(friendly numbers) “I" . 5 ;Z solve addition calculations. i .
Add two or three 2 o - hundreds tens ones 2 1
or 3- d|g|t || T /177 ooo
numbers. /" oo +42

] 9

Use Dienes to add tens and ones before
moving on to place value counters. Modelling
the recording of the calculation alongside
(building from Yr2)

Numicon can be used to show the tens and
ones.

Children move to drawing the counters using a tens and
one frame.

tens ones

3ol

Only select numbers which do not involve
regrouping.

223

+ 114
Add the ones first, then the tens, then the hundreds.




Tens

Ones

34

Place value arrow cards.
Partition each number (Use place value cards
to help partition, move the 10s together,
move the 1s together),
2. Add the 10s and 1s
3. Recombine the answers to find the total

65> + 24

= 60 + 20 +
= 80>+ 9
= 189

5 + 4

Column method Add up the units and exchange 10 ones for 20 + 5
regrouping one 10 and so on. huhjmds ;jnfj —=— 146 40 + 8
- ;Hundreds - Tens A,;Aﬁ_:ﬂm 146 777 77 —= ; +527 o0 + 13 =73
ﬁ 11 7 B Start by partitioning the numbers before formal column
E + 527 6 6 3 to show the exchange.
ﬁ "ﬁ i 20 :
e i o | I
e Children can draw a representation of the grid to 536
"] . . . -
This helps children clearly see that 10 ones o | *® further support their understanding, carrying the | 4- 85
equal 1 ten and 10 tens equal 100. * oer ;cienr;underneath the 621
5 1 11

Continue using place value counters as
children begin to work with decimals.

® (€] ® | 146

| 527
. o0 |
Q00|® 0000
®8® - 000

Carry digits are recorded underneath, using the words
‘carry one ten’ or ‘carry one hundred’, not ‘carry one’.




B f
_E\_aﬁ s
5 54 54

We want children to be able to make rich connections between numbers and choose appropriate methods for calculating. This may be a written method but also
may be a mental method.




Year 4 — 6 Addition

Objective & Strategy

Concrete

Pictorial

Abstract

Y4—add numbers with up to
4 digits

Add decimals to two decimal
places, including money and
measurement.

Children continue to use dienes or PV counters to add,

exchanging ten ones for a ten and ten tens for a
hundred and ten hundreds for a thousand.

Hundreds

Tens

Ones

min‘minint
I

se °* °°
® | . (eoe
: ™ E:: ® l:):’
7 1 5 1

Draw representations using place
value grid

Continue from previous work to carry hundreds as well

as tens.

Relate to money and measures.

AHE
+ S | 5
- mnp
@ ®| ©




Y5 - Add numbers with more
than 4 digits.

Add decimals, including a mix
of whole numbers and
decimals, decimals with
different numbers of decimal
places.

Introduce decimal place value counters
and model exchange for addition.

ones 4 tenths

tens hundredth

o

Then move onto decimals with a different
number of decimal places.

% oY o
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Y6 Add several numbers of
increasing complexity.

Including adding money,
measure, and decimals with
different numbers of decimals
points.




Insert O for the place
holder if necessary.




Year 1 Subtraction

Objective & Strategy Concrete Pictorial Abstract
Taking away ones Use real-life physical objects, counters, cubes etc. to | Cross out drawn objects to show what has 4=6-2
show how objects can be taken away. been taken away.
18-3=15
NN 826
X .

Th_e bar model can also be used.

BEE0

Children need to see part whole model in different
orientations.

Counting back

Make the larger number in the subtraction
calculation. Move the beads along the bead
string

whilst counting backwards in ones.

Count back in ones using a number line.

"/\.[5-3=2]

=

I A
g 1 2 38 4 8 & * & & 10

Put 13 in your head, count back 4. What number
are you at? Use your fingers to help.

Children will need regular practice counting
backwards.




“etesesesee
“gseeenere w1

using number lines or number tracks, children
start with 6 and count back 2.

0000, 99

[2]2]sfefs|e]7][s]s]m]

Move objects away from the group, counting
backwards.

Children to represent what they see
=1
6{7{sl1]

/\5

pictorially e.g.

Use the bar

€ whole

5

€ pan ¥

Part + Part = Whole

Whole — Part = Part

pan ——>

Find the Difference

Compare amounts and objects to find the
difference.

Use cubes to build towers or make bars to find
the difference.

Count on using a number line to find the
difference
+6
—_—

-

0123 4 56 789 1W0I0DR

Find the difference between 8 and 5.

8 — 5, the difference is

Children to explore why 9-6=8-5=7-4

have the same difference.




fRRES ——

Use basic bar models with items to find the
difference.

5 Pencils

NN
slole

3 Erasers ?

The difference
is 5.

Comparison Bar Models

Lisa is 13 years old. Her sister is 22 years old.
Find the difference in age between them.

13 ?
/_H_/%
bsa 7]
sister

22

Children to draw the cubes/other concrete
objects which they have used or use the
bar model to illustrate what they need to
calculate.

Sarah has 8 sweets. Lara has 5 sweets. How
many more does Sarah have?
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Represent and use
number bonds and
related subtraction
facts within 20

Part-part-whole
model

If 10 is the whole and 5
What is the other part?

10-5= or10 ?=

wrt, Who

is one of the parts.

5

o Mat

Whole

10

o
o
-

Part

oo —

Use pictorial representations to show the part.

Move to using numbers with the part-part-whole

model.

10-5=50r5=10-7

Make 10

using ten frames.
14-5

T

Start at 13. Take away 3 to reach 10. Then

take away the remaining 4 so you have taken

away 7 altogether.

You have reached your answer.

This requires the children being secure in

portioning numbers and recognising numbers

within numbers.

16-8=
How many do we take off to reach the next 10?
How many do we have left to take off?




Make 14 on the ten frame.

Take away the 4 first to make 10 and then
takeaway one more so you have taken away 5.
You are left with the answer of 9.

Year 2 Subtraction

Objective & Strategy Concrete Pictorial Abstract
Column method | 75-42 = Draw the Dienes or place value counters
without Use Dienes to alongside the written calculation to help to

Tens Ones

make show working.

regrouping ' the bigger
// number I |

Calculations

then take the O e 5
3%
2

smaller number | COOOOIIIT
away. -EEEEEEEERFT

|
[ o

Show how you partition numbers to subtract.
Again make the larger number first.

P 3e-14:22

e

Regroup a ten into 20-4 = N =
ten ones. 20-4 = 20—4=16




This step allows children the
opportunity to exchange a
ten for 10 ones, working with
small numbers and
understanding the
relationship between the
tens and ones.

L,

3 & &)
W |
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Start with 2
tens

take 4 ones away.
You are left with 1
ten and 6 ones

exchange 1 ten
for 10 ones.

Use a PV chart to show how to change a ten into ten
ones, use the term ‘take and make’

Partitioning to sub-
tract without re-
grouping.

‘Friendly numbers’

34—13 =21
Use Dienes to show how to partition the number
when subtracting without regrouping.

34 becomes 3 tens and 4 ones.

Tens Ones

A9

Then subtract the 13, always reinforcing we start
with the ones column.

Tens Ones

34

TLLLLLLILY
LIy
&

-13

Model a column method alongside to
show the children the relationship (children should
only record in the way when ready)

Children draw representations of Dienes and cross

off.

L
1]

43—21=22

43—21=22




Make ten strategy
Progression should be
crossing one ten, crossing
more than one ten,
crossing the hundreds.

34—28

=L L 0000000000 — —e
=) 4y

: oy N

= 28 30 3

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

Use a number line to count on to next ten and

then the rest.
Use a number line to partition and then count

back.

4 +10 3

76 80 90 93
‘counting on’ to find ‘difference’

17 23 93
Partitioning then ‘counting back’

76+ 4=80 93-76=93-70-6
80+13=93 93-70=23
s093-76=4+13=17 23- 6=17

‘counting on’ ‘counting back’

93—76=17




Year 3 Subtraction
Abstract

Objective & Strategy

Pictorial

Column method
without
regrouping
(friendly numbers)

Concrete
75-42 =
- i Use Dienes to
make
the bigger
number

‘ then take the
smaller number
away.

Show how you partition numbers to subtract.

Again make the larger number first using PV
counters.

T o}
Tens Ones
[ X X ]
YY) 30 6
10 4
20 2

Physically remove the 4 ones and then the 1
ten. Leaving 2 tens and 2 ones = 22.

Draw the Dienes or place value counters
alongside the written calculation to help to
show working.

I I B Calculations
OO | S
EEmssssnEs ’)_i
=
E=SS=S===Coy
N SS=ccccomp 23
| | . Calculations
..‘A 176-64 =
"\ 176
T 64
112

This will lead to a clear written
column subtraction.

= (24 = |23
“F 0
_uo =
2 0 (83
2|0 =




Column method
with regrouping

This builds on the step in YR2
where they Regroup a ten
into ten ones.

Make the larger number with the Dienes or
place value counters.

Hundreds Tens QOnes

L1 ] [ L X1} 2

0 w
0 A

Start with the ones, can | take away 8 from 4
easily? | need to exchange one of my tens for
ten ones.

Hundreds Tens Ones

o w
o A

Now | can subtract my ones.

Now look at the tens, can |
take away 8 tens easily?

Hundreds Tens Ones

| need to exchange one hundred for ten tens.

Hundreds Tens Ones

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

-

N £
O U

o

When confident, children can find their own
way to record the exchange/regrouping.

Children can start their formal written method by
partitioning the number into clear place value
columns.

grAe | -12ls5ta) =51% %
. c
Sle—e— |3 |0 6
C [ 2Zeela SIE Y

S |oAls 3 0 2

Moving forward the children use a more compact
method. This will lead to an understanding
of subtracting any number including decimals.

1 8- sga= | b b
HIT o
Y2 3
Sl
|

L 6

Column subtraction can be used when adding and
subtracting money.

Remember to give children exposure to
subtracting 2 digit numbers from 3 digit numbers.




Now | can take away eight tens and complete
my subtraction.

Hundreds Tens Ones

£

le= R
o~ | £

Show children how the concrete method links
to the written method alongside your working.
Cross out the numbers when exchanging and
show where we write our new amount.

i

100s | 108 1s

2|2

100s | 105 s

Children need plenty of exposure to calculations
which involve working through zero e.g. 404-
257

5 6 3 4 8 2 8 2 4
-2 1 3 -1 9 7 - 3 1 9
4 0 5 31 6 9 0 3
-1 2 3 -1 0 3 -1 2 4

To promote depth, present children with a range
of calculations and ask questions such as:
e Which calculations require exchange?
e Which calculations require exchange only
once?
e  Which calculations require exchange
twice?
e  Which calculations require exchange
through zero?
Encourage children to look at the numbers
involved and justify their answers in that way
rather than just performing the calculations.




=] 100s | 10s 1s
g 100s | 10s |

s 40| 4

- 2|5|7

E 100s | 10s 1s

8 Wlo| 4

- 2/5|7

Zp @ JoosT10s | 1s

8 | wpae

- 2|5]|7

Eo 100s | 10s | 1s

- 2|5|7

1147




Year 4-6 Subtraction
Objective & Strategy

Concrete

Pictorial

Abstract

Building on steps earlier if needed.

subtract with up to
4 digits.

Introduce decimal
subtraction through
context of money

Column subtraction:
T have saved £6.53 and my brother has saved £4.38.
How much more money have | saved than my
brother?

£6.53

£4.38 ?

As above for depth

Column subtraction:

T have saved £6.53 and my brother has saved £4.38.
How much more money have | saved than my
brother?

£

65f'
- £ 4.3
£ 2.1

| oo

It is useful for the children to see a bar model
alongside written methods.

'The class has raised £100 to spend on a party. They
spend £25.49 on pizzas, £13.85 on drinks and £18.75 on
decorations. How much do they have left to spend on
the entertainment?’

Step 1

£100

£2549 |£I3.85\ £18.75 | ?
-

+
L
=lwf= =N
N w »n
—lolw e »
olu u o

Step 2

£100

£58.09 I ?
+90p +£1 + £40

NN T

£58.09 £58.10 £59.00 £60.00 £100.00

£40+£1+90p+1p=£41+91p
=£41.91

The class has £41.91 left to spend on
entertainment.




Yr5 i Subtract with 30 5 e 31056 - 2128 =
decimal values, - 2129
including mixtures 8,928
of integers and Use seros b
decimals and for place- ax'eA -0 7169 -372.5 =
aligning the decimal hoders = 3 %’, % % %
Yr6 - Pupils practise ’/"‘5’;25, (A 150699 - 89949 =
subtraction for -~ 89,949
larger numbers, 60,750
using the formal
written methods of YIS -k 9k 1105.419kg -36.08kg =
columnar -_ 36 0800k

69 33 9%,

for place holders.

Children can use zeros




Year 1 Multiplication

Objective & Strategy Concrete Pictorial Abstract

Doubling Use practical activities using manipulatives Draw pictures to show how to double numbers Partition a number and then double each part before
including cubes and Numicon to demonstrate _ _ recombining it back together.
doubling Double 4 is 8

16
/7 \
+0O = E =
= ] DDDD l?xz (IS

20 12

+
I

Doubling strategy for six to ten—example 1:
Tens frames and counters: Completing muItipI ication equations:

‘Fill in the missing numbers.”
doudble 4is 8 ..... . - 7x2=
4x2-8 + 00000 ©¢ 2x7= T

Double 7 is equal to

7, twice is equal to

We can write twice 6 as X6

double 6 =

We can write double 3 as 2 x

this is the same as x 2

double 3 =
4+4+4=12




True/false style problems:
Tick the examples that represent double four.”

ol
Ly

TR

4x2

- o

Counting in
multiples

Count the groups as children are skip
counting, children may use their fingers as
they are skip counting.

Children make representations to show counting
in multiples.

e
H--}--m-—u---—--1 e z

@ giccle Siocledio 3= m“a;raa
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Count in multiples of a number aloud.
Write sequences with multiples of numbers.

2,4,6,8,10

5,10, 15, 20, 25, 30




two
2

H

four
4

six
6

eight
8
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twelve
12

fourteen
14

sixteen
16

eighteen
18

twenty
20

| | |
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-
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2 3 4 5 6 7 8 9
oo 00
.o e
OO

00O
00

How many wheels are there? Count in group
of 2.

C e ole ol (¥ 1o
oD

Once children can confidently ‘pair off’
concrete resources, progress to counting
even quantities that are represented
pictorially. Encourage children to draw rings
around each group of two to support their
counting.

@

»
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Making equal
groups and
counting the total

Draw Cz?ﬂ toshow2x3=6

Draw and make representations

2x4=8

Repeated addition

Use different objects to add
equal groups

There are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?

3+3+3+3+3
@ @ i 15

2 add 2 add 2 equals 6

t
9 10 11 12 13 1415

5 )
KM
1 2 3 4 6

[¢] 5 7

There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

5+5+5=15

Write addition sentences to describe objects and
pictures.

2+2+2+2+2=10




Understanding
arrays

Create arrays using counters/ cubes to
show multiplication sentences.

Draw arrays in different rotations to find
commutative multiplication sentences.

Children to be able to use an array to write a
range of calculations e.g.

10=2x5

5x2=10

2+2+2+2+2=10

10=5+5




Year 2 Multiplication

Objective & Strategy

Concrete

Pictorial

Abstract

Doubling

Model doubling using dienes and PV
counters.
Double 26 - partition tens and ones.

BB o

A=

40+ 12=52

g9

s
I
)

g
g0

Use ten frames and different coloured counters.

Draw pictures and representations to show
how to double numbers.

Tens Ones

e (aaalala

e Ta /s e’
9999 &
a(arataiaiille]

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




‘Nine is five plus four, so
double nine is double

‘Nine is ten minus one,
so double nine is double

five plus double four.’ ten minus double one.”
5+5=10 10+10=20
4+4=8 T+1=2
10+8=18 20-2=18

s0 so
9+9=18 9+9=18

Use dienes to model doubling

AE gE o
=t u double 11 = double 10 + double 1
H —_ =042
H -n
o pE o
o Ho o
o
3 =20+4
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double 15 = double 10 + double 5
— =20+10
=30

ooEEE
DENEEDE
DDEEDE
ooEEE

double 12 = double 10 + double 2
=24

Counting in
multiples of 2, 3, 4,
5,10 from O
(repeated addition)

Count the groups as children are skip
counting, children may use their fingers as
they are skip counting. Use bar models.

5+5+45+5+5+5+5+5=40

|| T |

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

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

4 x3=
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Multiplication is
commutative

Create arrays using counters and cubes and
Numicon.

Pupils should understand that an array can represent
different equations and that, as multiplication is
commutative, the order of the multiplication does
not affect the answer.

Use representations of arrays to show different
calculations and explore commutativity.

Children to represent the arrays pictorially.

12=3x4
12=4x3
Use an array to write

multiplication sentences and
reinforce repeated addition.

00000
00000

00000
5+5+5=15
3+3+3+3+3=15

B5x3=1D
3x5=15




(o,

00 (v]elolole)

00 O0000
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Using the Inverse 2x4=8
This should be 4x2=8
taught alongside : N i = ‘21
division, so pupils - T
learn how they work - 0=0 8 _ 2x4

. «[=0] 8=4x2

alongside each 2=8-4
other. O-0=0 4=8+2

|:| + |:] = D Show all 8 related fact family sentences.




Year 3 Multiplication
Objective & Strategy

Concrete

Pictorial

Abstract

TO x O Partitioning
method

Partition to multiply using Numicon, base 10 or
Cuisenaire rods.

Children to represent the concrete
manipulatives pictorially.

Children to be encouraged to show the steps
they have taken.

Can also be used 15x4 = 15 ‘ l l
for H-TO X O 7N : OS S 1 5
/ N\
e —
@ 10 5
x4 I I x4 x4 \ I
EE@% EEEY. | 0 2
t
, 60
, ' 10x4=40
6 O 5x4=20
15x4= 15 40+ 20 = 60
7N
x4 l l x4
N S
40 4+ 20 60
Grid method Show the links with arrays to first introduce the

grid method.

Children can represent the work they have
done with place value counters in a way

that they understand.

Children to record what it is they are doing to
show understanding.




They can draw the counters, using colours
to show different amounts or just use
circles in the different columns to show

their thinking as shown below.

X 10 3
0000000000000 4rowsofll
4 00000000009 0009 , ., sof3
0000000000 000
[@]lo)elclololelelolv)ele]e)
Use Dienes to move towards a more
compact method.
X i U 4 rows of
[ |Ooo 13
| B 00
[ 0008
[ I O3 O

Use place value counters to show finding groups
of a number eg. multiplying by 4 so we need 4

rows.
. Calculations
4x126
Fill each row with 126
. Calculations
@ 100 00008 ® = 4x126
io0) | (oY)
— S
—©® G0 |

Add up each column, starting with the ones

making any exchanges needed.

Begin by partitioning the number with the
greatest number of digits down the left hand side
so that partial products can be easily added

18
40 | 320
7, 56
376




Year 4 Multiplication
Objective & Strategy

Concrete

Pictorial

Abstract

Recap Grid method
from Yr3

Move to multiplying
3 digit numbers by 1
digit. (year 4
expectation)

Use place value counters to show finding groups
of a number eg. multiplying by 4 so we need 4
rows.

O -
4x126
Fill each row with 126
© o
® 00 | 00000 ® @ 4x1%
o) | (oY)
oM[00)

Add up each column, starting with the ones
making any exchanges needed.

Children can represent the work they have
done with place value counters in a way
that they understand.

They can draw the counters, using colours
to show different amounts or just use
circles in the different columns to show
their thinking as shown below.

B x g =2

Children to record what it is they are doing to
show understanding.

Start with multiplying by one-digit numbers and
showing the clear addition alongside the grid.

30 5
2i0 35

~l

Column
multiplication

Children can continue to be supported by place value
counters or Dienes at the stage of multiplication. This
initially done where there is no regrouping before
moving onto exchanged being made.

The grid method may be used to show how this
relates to a formal written method.

x | 300 20 7
4 11200 | 80 28

N

If it helps, children can write out what they are
solving next to their answer.




f1o=0 321 x2=642
— ] Itisimportant
at this stage
that they
always multiply
the ones first.

600 40 2

Always model the pictorial alongside the concrete for
children to see the links in using manipulatives and
recording.

¢

327

28
80

1200

1308

This may lead
0 a compact

method.

-l o R
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4x7=28
4x20=80
4 x 300 = 1200




Year 5 Multiplication
Objective & Strategy

Concrete

Pictorial

Abstract

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

Recap column
multiplication from
Yr4.

Extend to 4 digit x 1

HTOx 0

X

2

X

300

20

Z

4

1200

80

28

>

¢

327
Xx 4
28 4x7=28
30 4x20=80
4 x 300 =1200
1200
1308
This may lead

1o a compact

method.




column multiplication
up to 4 digit number
by 2 digit number.

Begin introducing 2
digit x 2 digit and then
build uptoup to 4
digitis.

Manipulatives may still be used with the
corresponding long multiplication modelled alongside.

23 x54 =
so, 1000 150
“ 80 12
1000
150
+ 8 0
1 2

Reinforce some calculations can be calculated
mentally.

S27
X 63

081 «————— 327x 3
163:50 «— 327x50
1733 1

When modelling long multiplication use the
following language and layout.

i ¢4 multiplied by 3 is
12. Write the 2 in
: the ones column

4 sl & and carry one ten.
Lo D O o4 multiplied by 2 is

ML by | £ 8. Now add on the

o carrying figure (1)

giving 9 tens
altogether. (At this
stage of development children will know that we
are not actually multiplying 4 by 2 but 4 by 20, or
2 tens but reinforce this concept) Write the
answer in the tens column
*Now multiply by the tens column. As we are
multiplying by 10 place a zero in the ones column.
Ensure children know why we do this.
*5 multiplied by 3 is 15. Place the 5 in the tens
column and write the carrying figure
o5 multiplied by 2 is 10. Now add the carry figure
(1) giving a total of 11.
*Now add all the partial products using the
columnar method for addition.




Year 6 Multiplication
Objective & Strategy

Concrete

Pictorial

Abstract

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

column multiplication
up to 4 digit number
by 2 digit number.

Build on Yr5.

Manipulatives may still be used with the
corresponding long multiplication modelled alongside.

23 x 54 =

TOxTO
X 20 3

so, 1000 150

4 80 12
1000
150
+ 8 0
1 2

Reinforce some calculations can be calculated
mentally.

When modelling long multiplication use the
following language and layout.

¢4 multiplied by 3
is 12. Write the 2 in
the ones column
Lol and carry one ten.
, ] Z. o4 multiplied by 2
N le | A is 8. Now add on

T o —— the carrying figure
12 | L4 (£ (1) giving 9 tens
© altogether. (At this
stage of

development
children will know that we are not actually
multiplying 4 by 2 but 4 by 20, or 2 tens but
reinforce this concept) Write the answer in the
tens column
eNow multiply by the tens column. As we are
multiplying by 10 place a zero in the ones column.
Ensure children know why we do this.
o5 multiplied by 3 is 15. Place the 5 in the tens
column and write the carrying figure
o5 multiplied by 2 is 10. Now add the carry figure
(1) giving a total of 11.
*Now add all the partial products using the
columnar method for addition.

Multiplying decimals
up to 2 decimal
places by a single
digit.

Remind children that the single digit belongs in
the ones column. Line up the decimal points in
the question and the answer.




Year 1 Division
Objective & Strategy

Concrete

Pictorial

Abstract




Division as sharing

Sharing using a
range of objects.

| have 10 cubes;
can you share
them equally
into 2 groups.

0
i

Children use pictures or shapes to share

quantities.

33
TN

)

2 times tables facts.
6+2=3

Children should also be encouraged to use their

3




Objective & Strategy Concrete Pictorial Abstract

Division as sharing Children use pictures or shapes to share
quantities. . —
| have 10 cubes; 12 . 3 4

can you share

them equally

into 2 groups. ; ; ; ;
4

Sharing using a
range of objects.

Sharing - the
quotient represents

the quantity of 8+2=
shared objects in
each group

Children use bar modelling to show and support

understanding.

000 000 000 000

Division as grouping | Divide quantities into equal groups. Use a number line to show jumps in groups. | 28+7=4
When grouping, Use cubes, counters, objects or place value counters The number of jumps equals the number of | Divide 28 into 7 groups. How many are in each

the quotient to aid understanding. groups. group?

represents the
amount of groups
within the shared
quantity.

0 1 2 3 4 5 6 7 8 9 10 11 12
| |
T




|.....| ...I.|.l... ]....O |..... | (11 1]] |.....|
1] 5 10 15 20 25 30 35

96 + 3 = 32




Concrete

Objective & Strategy

Pictorial

Abstract

Division as grouping

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

Continue to use bar modelling to aid solving
division problems.

20

20+5=7
o % T=20

How many groups of 6 in 24?7
24 -6=4

Division with arrays

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

Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

olole
OO
00©
00®
00

Find the inverse of multiplication and division
sentences by creating eight linking number sentences.
7x4=28

4x7=28

28+7=4

28+4=7

It’s important for children to continue to be exposed
to the = at the start of the calculation.

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




15+3=5 5x3=15

15+5=3 3x5=15
Division with 14+3= Jump forward in equal jumps on a number line Complete written divisions and show the
remainders. Divide objects between groups and see how then see how many more you need to jump to remainder using r.

much is left over

frrare,
B8 88 B8
-
=

find a remainder.
14+3=

Draw dots and group them to divide an amount
and clearly show a remainder.

HOOOL

29 + 8 = 3 REMAINDER 5
T T T

dividend divisor quotient remainder

Year 4-6 Division

Objective & Strategy Concrete Pictorial Abstract
Divide at least 3 digit | 96+ 3 Students can continue to use drawn Begin with divisions that divide equally with no
.. Tens Units . . . .

numbers by 1 digit. diagrams with dots or circles to help them remainder.
Short Division 3 2 divide numbers into equal groups.

©0e ee OO\ COYE O 2 1 8

* | eee o8 09/\OCAO0 3
PO 0 e

Use place value counters to divide using the bus
stop method alongside.

Encourage them to move towards counting
in multiples to divide more efficiently.

Children can represent using base 10
pictorially.

418 7 2

Move onto divisions with a remainder.




000 ©® |

i 42:3

42 + 3=
Start with the biggest place value; share 40 into
three groups. Put 1 ten in each group then 1 ten
left over.

©)

Exchange this ten for ten ones and then share the
ones equally among the groups.

Cl0lCON
w 0000
DOOO

Look how much is in 1 group so the answer is 14.

Set out the calculation as shown below.
Put the ten rods into groups of 3. How many
groups can you make? 1

4 2

Tens Ones

mnl

417 6

417 °6

000
Q00
00

19

4‘736

8 6 r 2
3
5/4 3 2

Children need to be able to deal with
remainders accurately, in context and in a
variety of ways ( as a remainder, as a fraction
and as a decimal)

Therefore 19 R 2 should also be explained as
19 2/4 (a ‘2 out of 4’ group) and as 19.5




cubes.

Now exchange the 1 remaining ten rod for 10 one

Put the one cubes into groups of 3. How many
groups can you make?

Tens

Ones

T

JUETNTRENE )
inaisizias)

Long Division

e.g. 432 +15

28
150432
30
132
120
12

As this method is very abstract, it should not be
introduced until children are ready (year 6.)




“How many 15s are there in 4?” There
are none so now ask “how many 15s are
there in 43?”

There are 2. Write 2 on the answer line
above the 3 and write 30 (15x2) beneath
the 43.

Subtract 30 from 43 and write the answer
(13) beneath the 30.

Check that your intermediate answer is
smaller than the divisor. If the answer is
larger than the divisor (e.g. more than 15)
then go back and start again as the first
division is incorrect.

Now bring down the next figure (2) and
place this digit on the end of the
intermediate answer. (e.g. 132)

“How many 15s are there in 132?” There
are 8 (15x8 = 120) Write the 8 on the
answer line and write 120 (15x8) beneath
132.

Subtract 120 from 132 and write the
answer (12) beneath the 120.

As this answer is smaller than the divisor
of 15 then this is the remainder. (28 R 12)

Children need to be able to deal with
remainders accurately, in

context and in a variety of ways (as a
remainder, as a fraction and

as a decimal) Therefore 28 R 12 should also
be explained as 28 12/15 (a ‘12 out of 15’
group which can be simplified to 4/5). As a

decimal this can be explained as 28.8

Note




It’s often helpful it children write down
the first few multiples of the divisor e.g.
X1-15

X2-30

X3-45

X4-60

X5-75

They can then use these multiples to
generate others quickly if needed. E.g. 15
x 7 = (15 x3 (45) + 15 x 4(60) = 105




