Hf ) Highfield

WRITTEN CALCULATION POLICY 2023/24

Adding one- Write mathematical statements ‘number sentences’ involving (+) and (=)
digit and two-
digit numbers |E.g.3+4=7
to 20 including
0 Children to write number sentences in the correct order, with one digit in each box.

Use a number line alongside counters, remove counters once children use this scaffold effectively.

| 2 3 45 6 7 8
00000 O OO0
5+3=8
Scaffolding Children to use cubes, counters and part, part whole models

E.g. Two different colours of cubes/counters for each number that is being added and count the total

3+4=7

E.g. Use counters on a part, part, whole model prior to writing the numerals and constructing the number sentence

=



: ORO
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4+0=4
3+1=4

Number bonds | Use tens frames to check answers when representing a number bond to 10, and to then answer derived facts to 20.

O 000000000
O0000I00eee

17 + =20
| know that 7 + 3 =10 and 17 is (10 + 7)
Therefore 17 + 3 =20

Subtraction

Subtract one- Write mathematical statements ‘number sentences’ involving (-) and (=)
digit and two-
digit numbers |E.g.9=5=4
within 20
Children to write number sentences in the correct order, with one digit in each box.

Count backwards using a number line.
E.g.




{YYY)

0123456782910

10-4=6
The difference between 10 and 6 is 4
Moving onto -
-2 -3
5 6 7 8 9 10 I 12 13

Children to draw and cross out objects or use counters and remove the amount being subtracted.
0 0 000 59 @

P2E BB FREY

dl JL 2%

1-0-0

There are D children left.

Scaffolding

E.g

Children to use part, part, whole model to find the missing part.
E.g.




Solve one-step
problems
involving
multiplication
and division,
by calculating
the answer
using concrete
objects,
pictorial
representation
s and arrays
with the
support of the
teacher

5)-4J-0
13-5=

For 13 — 5, | take away 3 to make 10, then take away 2 to make 8.

90 ®

Multiplication

In order to identify equal groups within a number. Children can use the following scaffolds:

Arranging objects:
A B

@
For (B EFEHEY 9l
V& ey E9Esy

Drawing and representing equal and unequal groups:

‘90 @00 O
oo © X

[ o0 [ X
B A A A

A A
Aa A4 a4




Solve one-step
problems
involving
multiplication
and division,
by calculating
the answer
using concrete
objects,
pictorial
representation
s and arrays
with the
support of the
teacher

Counting in 2’s, 5’s or 10’s

NONNNNNNN

There are 5 pens in each pack ...
5...10...15...20...25...30...35...40

Division

Share a set of objects into equal parts and work out how many are in each part.

XXX OOODO

\\Q

E.g. S S

Represent a whole and work out how many equal groups.

E.g.

00000) (00000

There are 10 in total.
There are 5 in each group.
There are 2 groups.




Column 34+5=39
addition when
adding a one-

digit number to T (O)
a two-digit
number 3 4
(without + 5
regrouping)
L4
Scaffolding Use base ten equipment, dienes, drawn representations of tens and ones (e.g. sticks and dots)
Add the 1s.
998 o
& ® .9 = Ui e o ©
® %9 i oc o
Ny SS o %9

34 is 3 tens and 4 ones.
4 ones and 5 ones are 9 ones.
The total is 3 tens and 9 ones.
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Column T (O
addition when 214
adding aone- | *_|8
digit number to 672
a two-digit
number (with
regrouping) ™ o
2| 4
8
3|2
-
Children to understand that they are exchanging '10 ones’ for ‘1 ten’
Scaffolding Use base ten/dienes equipment Use tens frames
E.g
T | 0 )
(T ) [¢)
®e O[O 1 1]
il [T
Adding a Add the 10s represented vertically. Children must understand how the method relates to unitising of 10s and place value.
multiple of 10 F'TY O
to atwo-digit 16
number
4310
o
1+3=4
1ten + 3 tens = 4 tens
16 + 30 = 46




Scaffolding A 100 square can support this understanding. Add the 10s using a place value grid to support.
1|2]3[45]|6[7[8]afi0 f?\ O
R R
41 | 42 |43 | 44| 45| 46| 47 48|49 |50 @@@
il e ®9®
a|s 87|88 89 aof %
e e
16 is 1 ten and 6 ones.
30 is 3 tens.
There are 4 tens and 6 ones in total.
Adding two Add the 1s. Exchange 10 ones for a ten. Then add the 10s. Add the 1s. Then add the 10s.
two-digit 10 T(O)
numbers (with 3|6 3] 2
and without +2]9 + 1|4
regrouping) —15 6
- —
(T\O
3l6 (T\O
429 3|2
éi H1l|4
. 4)6
Scaffolding As above — place value grids, base ten/diene equipment

Subtraction

8



Column

subtraction of T O
a one-digit 3 q
number froma | — 3
number
(without B
renaming) 9-3=6
39-3=36
Scaffolding Subtract the 1s. This may be done in or out of a place value grid.
%@@ 990 ®
Py © & ¥ &
i 0
®e @@
®
& ;ag
Column Exchange 1 ten for 10 ones.
subtraction of
a one-digit T (O)
number from a , 0
two-digit 2’5
number (with - 7
regrouping) 8
—\=
al
'\ Z1'5
- 7
1) 8
25-7=18

Scaffolding

Exchange 1 ten for 10 ones. This may be done in or out of a place value grid.




Subtracting a

Using column subtraction, subtract the 1s. Then subtract the 10s.

two-digit
number from a TIO)
two-digit 45
number |2
(without 7
regrouping) 3
(T)O
415
{12
3)3
Scaffolding Subtract the 10s and the 1s. Subtract the 1s. Then subtract the 10s. This may be done in or out
This can be represented on a 100 square. of a place value grid.
68 — 26 =42 38-16=22
lll IZZ I33 \i \55 I(; \77 IBB \Z ;Z T O

21 (22| 23|24 (25|26 |27 |28|29|30
3 34|35(36(37(38(39(40
4 444546 | 47 [148 | 49 | 50

w
&
w
o

>
N
e
@&

51 (52|53 |54|55|56|57|[58|59|60

6l (62|63 |64|65|66|67 68|69 |70
747576 (77|78 |79 |80
8485|8687 (88|89(90

7!

N
)
~
)

8

®
iy
®
i)

91 |92 (93|94 |95|96 |97 [ 98 | 99 |100]

38 -16 =22

Subtracting a
two-digit

Using column subtraction, exchange 1 ten for 10 ones. Then subtract the 1s. Then subtract the 10s.

10



number from a
two-digit
number (with
regrouping)

Scaffolding

Multiplication

Exchange 1 ten for 10 ones. Then subtract the 1s. Then subtract the 10s.

Tens Ones
gg@g@@@@@
Tens Ones
P9299®®
99999
%gg 9999 ®
Tens Ones
99999
29O RNR
RRRER
Tens Ones
29909
9 9BWN
RRRRNR

11



Recall and use
multiplication
facts for the 2,
5and 10
multiplication
tables

Write multiplication statements (a number sentence) correctly using (x) and (=) symbols.

E.g.2x5=10
9x10=90
6=3x2

Children can represent these statements using arrays and on a number line and begin by expressing multiplication as repeated addition.

000 000 000 m

OO OO OO 0 5 10 15

5+5+5= 15
3 equal groups of 5 is written as 3 x 5= 15
“3 lots of 5” “3 groups of 5”

Commutativity

Use arrays to visualise commutativity — real life objects are a good way of demonstrating this.

| can see 6 groups of 3.
| can see 3 groups of 6.
Form arrays using counters to visualise commutativity. Rotate the array to show that orientation does not change the multiplication.

ssesse e

This is 2 groups of 6 and also 6 groups of 2.

Using knowledge of commutativity will help children to check their answers.

“If 4 groups of 2 is 8, let me check if 2 lots of 4 is 8”

12



Recall and use
multiplication
facts for the 2,
5and 10
multiplication
tables

Write a division statement correctly using (=) and (=) symbols.
Sharing equally

Represent the objects shared into equal parts using a bar model.

00|00|00 |00
00|00 (00|00

20 shared into 5 equal parts.
There are 4 in each part.

OO
0]

Use a bar model to support understanding of the division.

Write a division statement correctly using (=) and (=) symbols.
Grouping equally

Understand how to relate division by grouping to repeated
subtraction.

coe 000000000

o1 2 3

N 4+
o0 +
0 +
IS
(]

5 6

b--.

There are 4 groups now.

Division

13



0000000000000 OPOO
18

[ | ]

12 divided into groups of 3.
12+3=4

There are 4 groups.

18+2=9
Scaffolding Start with a whole and share into equal parts, one at a time. Understand how to make equal groups from a whole.

000000000000 reecw800 (ofe=eoo

e 4 8 divided into 4 equal groups.
= There are 2 in each group.

12 shared equally between 2.

They get 6 each.

Start to understand how this also relates to grouping. To share

equally between 3 people, take a group of 3 and give 1 to each

person. Keep going until all the objects have been shared.

Addition
Adding a Understand how to rename by partitioning to the 1s to make the Children to use column method and exchange 10 ones for 1 ten.
three-digit next 10.
number and a
one-digit 4.6 7
number (with
regrouping) + 4
YN 47 1
135 140 142 ]
135+7=7?

135+5+2=142

Ensure that children understand how to add 1s renaming a 100.

14



198 +5=7

198 + 2 + 3 =203

Scaffolding Exchange 10 ones for 1 ten where needed. Use a place value grid to support the understanding.
H T O
Egg 00000
H T 0]
00000
(= ]z )
H i (0]
00000
8o
H il (0]
= =) 00
606
(= lls )
(=)
H T )
é EE :
135+ 7 =142
Add athree- Understand how the addition relates to counting on in 10s across Column addition with the renaming of the hundreds column, in

digit number
with a multiple
of ten (with
renaming)

100.

|||||||||||||||||||||

exchange for 10 tens:

15



184 +20="7?
| can countin 10s ... 194 ... 204
184 + 20 =204

Use number bonds within 20 to support efficient mental
calculations.

385 + 50

There are 8 tens and 5 tens.
That is 13 tens.
385+50=300+130+5
385 + 50 =435

Add athree-
digit number
and a two-digit
number

Without renaming:

Use the vertical column method to represent the addition. Children
must understand how this relates to place value at each stage of
the calculation.

With renaming:

Use a column method with exchange. Children must understand
how the method relates to place value at each stage of the
calculation.

H
2

HTO
715
+ | |6

275+ 16 =291

16



Scaffolding

... 0. 88 W ...

Use place value equipment to make and combine groups to model
addition.

Use a place value grid to organise thinking and adding of 1s, then
10s.

Represent the required exchange on a place value grid using
equipment.

275+16="7

H T )

275+16 =291

Note: In this example, a mental method may be more efficient. The
numbers for the example calculation have been chosen to allow
children to visualise the concept and see how the method relates to
place value.

Three-digit
number add a
three-digit
number

Without renaming:

Use a column method to solve efficiently, using known bonds.
Children must understand how this relates to place value at every
stage of the calculation.

With renaming:

Use column addition, ensuring understanding of place value at
every stage of the calculation.

17
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126 + 217 = 343
Note: Children should also study examples where exchange is
required in more than one column, for example 185 + 318 = ?

Scaffolding

Represent the place value grid with equipment to model the stages
of column addition.

Use place value equipment to make a representation of a
calculation. This may or may not be structured in a place value
grid.

326 + 541 is represented as:

H 1 0

il

EEEEE]
o

)2)(e]
)«

A |k

: |
[sussusnase]
om
[Eeeeeeres]
[Seesenees

a

Model the stages of column addition using place value equipment
on a place value grid.

18



Three-digit

Use column subtraction to calculate accurately and efficiently.

number HT0
subtract up to e
a three-digit =
number
(without HTO
renamin 9919
9) =3 5 3
4 7
HTO
9 9 q
-3 5 2
6 4 7
Scaffolding ggg§ Represent the calculation on a place value grid.
H 13 (o]
| I
EE 0096 EE 3 T o
Use place value equipment to explore the effect of splitting a whole Eggg
into two parts, and understand the link with taking away.
Three-digit Use column subtraction to work accurately and efficiently.
number
subtract up to 'l* ; g
athree-digit - BB
number (with 3 7
renaming) 175 - 38 = 137

If the subtraction is a 3-digit number subtract a 2-digit number, children should understand how the recording relates to the place value,
and so how to line up the digits correctly.
Children should also understand how to exchange in calculations where there is a zero in the 10s column.

19
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Scaffolding Use equipment to enact the exchange of 1 hundred for 10 tens, Model the required exchange on a place value grid.
and 1 ten for 10 ones.

175-38=7
| need to subtract 8 ones, so | will exchange a ten for 10 ones.

H T | o

@l agaaa

LI
[Feananwnn;

i ]|
|
(B

Multiplication

Understanding | Children understand the link between repeated addition and multiplication.
equal grouping

3 3 3 3 3 3 3 3
and repeated e e T e e B o i
addition for KYWWY\'
unknown o 3 6 9 12 15 18 2 2
tables.

8 groups of 3 is 24.

3+3+3+3+3+3+3+3=24
8x3=24
A bar model may represent multiplications as equal groups.

20



Scaffolding

Children recognise that arrays demonstrate commutativity.

0000
©000

0000
This is 3 groups of 4.
This is 4 groups of 3.

Multiplying a Children may write calculations in expanded column form but must understand the link with place value and exchange.
two-digit
number by a L
one-digit T O
number T noosaon
(rrTTIITTT™ ooooo
) crrrorerem CE-N-N-N-
(saassssasn CN-N-N-N-
ssnnsssasn ooooD
sasssusnes oooon
T O
| 5
X 6
Scaffolding Use place value equipment to model how 10 ones are exchanged Understand that multiplications may require an exchange of 1s for

for a 10 in some multiplications.
3x24="7°

3x20=60
3x4=12

10s, and also 10s for 100s.

4%x23="7?

21



f
E

T
60

aaaaa
S (Gaaaa
aa
+
aa
a a
a g
a a

+

3x24 =60+ 12
3x24=70+2 L o

3x24=72 By 2L

4x23=92

0
010 OO0
©O 0]0]0)
ee @00
0)0) OO0
OO OO0

5x23="7
5x3=15

5x20=100

5x23=115

Division

22



Two-digit

number 2 6

divided by

one-digit

number, no 3 78

remainders

Scaffolding Children explore dividing 2-digit numbers by using place value equipment.

s 0000
Oammos 0000
EEEEEEEEEE
EEEEEEEEEE

48+2="7

First divide the 10s.

0

Then divide the 1s.

66000

6600




Two-digit

number

divided by 1 9[‘3
one-digit

number, with \
remainders 5 98

Scaffolding Use place value equipment to understand the concept of remainder.

Make 29 from place value equipment.
Share it into 2 equal groups.

0600)0

600

Il
&

There are two groups of 14 and
1 remainder.

Addition

Column Use a column method to add, including exchanges.
addition with
exchange

24



N | T
(8]

alw v+
~N ~NO

(Th)

NI e
alw w4
~N ~NO

|
H 4
[ 5

—

Include examples that exchange in more than one column.

Scaffolding

Use place value equipment to model required exchanges.

25



Th H T [ o
) ooooo®®®®o 000
Cee® OO 0/00) AE%”%
Th H f T
® ) [00000)
CEee OO 0/00) .
@
th [ H T 0
@ |ooooo®®0®o
EEE® Po ©0/00) s
®
Th | H T 0
@ |ooooo®®0®0
ooooJoo 000 o
®

Include examples that exchange in more than one column.

Representing Bar models may be used to represent additions in problem contexts, and to justify mental | Use rounding and estimating on a number

additions and methods where appropriate. line to check the reasonableness of an
checking addition.
strategies ThH T O
[ 1,373 ] £ 53 (l) I0=00 20=00 3(;00 40=00 50:00 6(;0070=00 SéOOq(;OOIOl:JOO
+ 5 7 4
| 799 | 574 |
I 3 7 3

912 +6,149="7

| used rounding to work out that the

| chose to work out 574 + 800, answer should be approximately
then subtract 1. 1,000 + 6,000 = 7,000.




6,000
1

[
-

| 2,999 3,001 ]

This is equivalent to 3,000 + 3,000.

Subtraction

Column Use column subtraction, with understanding of the place value of any exchange required.
subtraction
with exchange Th

NN T
N U
ooo)

|

—
0O
2 5

|

1
k
INNG

wliN |~

!

~|3)
I 3

wl N v+
o|lo oo

F

Scaffolding Represent place value equipment on a place value grid to subtract, including exchanges where needed.

27



Th | H T (O
® @© OO
Th | H T [
® ®® COORY
Th | H i [¢)
00008(COONN
CISICI
LI
Th | H T 0
00000 COONN
::“.

Column
subtraction
with exchange
across more
than one
column

Make exchanges across more than one column where there is a zero as a place holder.

2,502 -243=7

—
o
I
—

O
2

N
&
=)
w

Th H T O
2 489'9'2
- 2 4 3
2 2 5 9

Scaffolding

Make exchanges across more than one column where there is a zero as a place holder.

2,502 -243=7

28



The [0 H T o)
©@e 000 OCOOOC00
00000

Th H i o ]
©e 0000 OOOOOG OO..QJ

i@@@ COOOY
© 00

Representing
subtractions
and checking
strategies

Column
multiplication
for 2- and
3-digit
numbers
multiplied by a
single digit

Use bar models to represent subtractions where a part needs to be calculated.

Total
5,762
]

( ? | 2,849 ]

Yes votes No votes

| can work out the total number of Yes votes using 5,762 - 2,899.

Bar models can also represent ‘find the difference’ as a subtraction problem.

?
Danny 849 >

tis 1,005 )

Use the formal column method for up to
3-digit numbers multiplied by a single digit.

Understand how the expanded column method is related to the formal column method and understand how any exchanges are related to

place value at each stage of the calculation.

Use inverse operations to check
subtractions.

| calculated 1,225 - 799 = 574.
| will check by adding the parts.

Th

[ 1,225
| 799 ez

—L

wlwv T
NN oalH
w| N~ 2|0

The parts do not add to make 1,225.
| must have made a mistake.

Multiplication

29



L5 15
1 00 ]
115
Scaffolding Use place value equipment alongside a column method for
multiplication of up to
3-digit numbers by a single digit. x 20 6
000000 :
000000 - 3 5 | 100 | 30 |==130
00000 - :
Dividing up to
three digits by
a single digit

oot 1186+ 6= Q3 1

1
611 8 6
nogroupsofbu ERESS

can be made Ix6=18

30



Scaffolding

Use place value equipment on a place value grid alongside short division.
The model uses grouping.

A sharing model can also be used, although the model would need adapting.

T )
s[2 8 [©OOGC 00000
0l0/0)

0 T 0
4 OOOE) :::..

O

4[4 8] OO

Lay out the problem as a short division.

There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.

T [6) First, lay out the
blem.
sf[a2 (000600 promem
T 0 How many groups of 4 go
4 ,2 oo oo0 ) into 9 tens?
00,00 2 groups of 4 tens with | ten
left over.
2 T 0 Exchange the | ten left
AR _..... over for 10 ones.
00 ii @OO®@®®| We now have 12 ones.
(0[O}
273 T r 0 ) How many groups of 4 go
49 00 010 into 12 ones?
0000 ‘ 3 groups of 4 ones.

31



Understanding

remainders. '1.45r1
3413 %
Scaffolding Represent the remainder as the part that cannot be shared equally.

0000000000 OCO00 @
0000000000 OOO0 @
0000000000 OO00
0000000000 CO00
0000000000 COOOO0

72 +5 =14 remainder 2

Column Use column addition, including exchanges.
addition with
numbers '3 1 FB
+1 8 4 | 7
375492
| |
Scaffolding Represent additions, using place value equipment on a place value grid alongside written methods.
TTh IO E T [°)
R |o OOOEC/000
) ©0eee|® OO0 00000
©eee (o)

| need to exchange 10 tens for a 100.

TThTh H T O
2 0 ) 5 3
+1 9 1 7 5
3 9 3 2 8

32



Adding tenths

Understand the link with adding fractions.

6 2 8
10 10 10
6 tenths + 2 tenths = 8 tenths
06+02=08
Scaffolding Link measure with addition of decimals. Use a bar model with a number line to add tenths.
Two lengths of fencing are 0-6 m and 0-6m 0-2m
0-2m. r : —
How long are they when added together? [O-I m | 01 m | 01 m I 0lm | 0lm | 0lm I 01 m | ol m]
0-6m 0-2m f t f } t f } t t } !
0 0l 02 03 04 05 06 07 08 049 |
0-6+0-2=0-8
6 tenths + 2 tenths = 8 tenths
Adding

decimals using
column
addition

Add using a column method, ensuring that children understand the link with place value.

O - Tth Hth
0 =12 3
+ 0 -4 5
0-6 8

Include exchange where required, alongside an understanding of place value.

O - Tth Hth
0-9 2
+0-3 3
Il -2 5§

Include additions where the numbers of decimal places are different.

34+065="7

O - Tth Hth
34 0
+0-6 5

33



Scaffolding

Use place value equipment on a place value grid to represent additions.

Represent exchange where necessary.

0 . Tth Hth O -Tth Hth
@) U= 2
0
[

.
- loee J

23 .3

«2 5
OO ———

o

Include examples where the numbers of decimal places are different.

O - Tth Hth
500 O
+ 1 -2 5
6 -2 5

o . Tth Hth
00000 -
O] .

Checking
strategies and
representing
additions

Column
subtraction
with whole
numbers

Bar models represent addition of two or more numbers in the
context of problem solving.
?

1
r 1

( fasma | £28,370 | e6725 |

Jen £2,600
?
| £1,450 ]

Holly | £2.600
L J
T
£4,050

ThHTO ThH T O
2 6 00 2 6 00
+1 450 +4 050
4 0 5 0 6 6 50

Use column subtraction methods with exchange where required.

Use approximation to check whether answers are reasonable.

TThTh H T O TThTh H T O
2 3 4 0 5 2 3 4 0 5

+ 7 8 9 2 + 7 8 9 2
2 0 2 9 7 3 1 209 7

| will use 23,000 + 8,000 to check.

Subtraction

34



TThTh H T O
"7 '0 9 7
-1 8 5 3 4
4 3 5 6 3

62,097 - 18,634 = 43,563

Scaffolding

Use place value equipment to understand where exchanges are required.

LT

2,250 -1,070

OR

Represent the stages of the calculation using place value equipment on a grid alongside the calculation, including exchanges where
required.

15,7356 - 2,682 = 13,153

TTh Th H i O | TThTh H T ©
® [clolslevlcslolelv]elele) OOQ"‘ 5735
e - 25 2

3

Now subtract the 10s. Exchange | hundred for 10 tens.

TTh Th H [ T [ o | TThthH T O
L] Q000000000 00000 0OV I 571'3 5
oz ‘!ﬁﬁ!ﬁ‘ ”‘ - 258 2

s8e S

Subtract the 100s, 1,000s and 10,000s.
TTh

Th | H [ T TThTh H T O
1 5%
[ oom‘wﬁﬁ‘ﬁszguoﬁﬂ‘ 5
|

v o w|H
wl N »Oo

35



Subtracting

Explore complements to a whole humber by

Use column subtraction, with an understanding of place value, including subtracting

decimals working in the context of length. numbers with different numbers of decimal places.
_ """"""" 1 3921 -375=7?
-------------- ‘ O - Tth Hth Thth
Im- D m = D m 3 -9 2 |
-3-7 5 0
1-049=7? .
Scaffolding Use a place value grid to represent the stages of column subtraction, including exchanges where required.

574-225=7?

36




. Tth Hth O - Tth Hth

0
00000 , KOOOL | 00ed®

5 -7 4
NGO -2-2 5

Exchange | tenth for 10 hundredths. '
o . Tth Hth 0 - Tth Hth
00000 COOOC 00000 s 7 '4

. |©D 00008® - > > s
LR -

Now subtract the 5 hundredths.
© . Tth Hth O - Tth Hth

00000 |OKOHOOC 0000® 5.7 '4
. |©B 000d®| - 2 -2 5
PALD - q

Now subtract the 2 tenths, then the 2 ones.
0 . Tth Hth 0 - Tth Hth
Q008P |OCOOOY @000® 5.7 '4
. @D 00008 - 2 - > S
BPDE 3 -4 4

Checking
strategies and
representing
subtractions

Bar models represent subtractions in problem contexts, including
‘find the difference’.

Athletics Stadium [ 75,450 ]

Hockey Centre }' %2300
Velodrome 15,735 3

v

Children can explain the mistake made when the columns have not
been ordered correctly.

Correct method
TThTh H T O TThTh H T O
7877 17 8 7 7
cu o0 12 + 40 12
5§ 7997 2 1 8 8 qa

Use approximation to check calculations.

| calculated 18,000 + 4,000 mentally to check my subtraction.

Use addition to check subtractions.
| calculated 7,546 - 2,355 = 5,191.
I will check using the inverse.

Multiplication
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Multiplying by

Understand how exchange relates to the digits when multiplying by 10, 100 and 1,000.

10, 100 and
1,000 H T
|
17 x 10 =170
17 x 100 =17 x 10 x 10 = 1,700
17 x 1,000 =17 x 10 x 10 x 10 = 17,000
Scaffolding Understand the effect of repeated multiplication by 10.
sy
=
Use place value equipment to explore and Represent multiplication by 10 as exchange | Understand how this exchange is
understand the exchange of 10 tenths, 10 on a place value grid. represented on a place value chart.
hundredths or 10 thousandths.
° a Th|H|[ T | O |e]|Tth
(] 2 |DJZE
s 25x10=25 29,5 ¥
8 2:5 % 100 = 250 27,570 |«
8 25x1,000=2500| 2] 57 0] 0 |-
©
O OO
0-14x10=1-4
Multiplying by | Use known facts to multiply.

multiples of 10,
100 and 1,000

5x4=20
5 x 40 = 200

5 x 400 = 2,000
5 % 4,000 - 20,000
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5,000 x 4 = 20,000

Scaffolding Use place value equipment to represent how to multiply by multiples of 10, 100 and 1,000.
OO0 EEOE®
0000 ©COe®
833 8282
OO
OOOO :::: OOO0 ®GE®®
0000 0066 0000 Geee
4x3=12 6x4=24
4 x 300 = 1,200 6 x 400 = 2,400
Multiplying up | Use a column multiplication, including any required exchanges.
to 4-digit
numbers by a I3 6
single digit x
8 |
2 3
Scaffolding Explore how to use partitioning to multiply Represent multiplications using place value | GRID METHOD?
efficiently. equipment and add the 1s, then 10s, then
100s, then 1,000s.
8x17="7?
H T o)
0000000000) (0000000 @ ©OEOEC 00®
0000000000 (9000000 s
0000000000 (0000000  © see
0000000000 0000000
0000000000 (0000000 © ©OOOEG 0@
0000000000 0000000 ®
0000000000 (0000000 G 10]0/0)
8 x10 =280 8x7=56
80 + 56 = 136 ® 00
S0,8x17 =136
Multiplying 2- Use column multiplication, ensuring understanding of place value at each stage.

digit numbers
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by 2-digit Ik
numbers x 27
2 328 34 x7

34
x 27

238 3t x7
680 34x20

34
* 27

2328 34 x7
680 34x20

9 1 8 34x27
i

Scaffolding Partition one number into 10s and 1s, then 24x15
add the parts. X 10 5
23x15=72 20/ 200 100
| 4 40 20

10 x I5 =150 10 x 15 =150

3xI15=45 *

I ST IV
vmlun o o0

There are 345 bottles of milk in total. =

23 x 15 =345

Multiplying up | Use column multiplication, ensuring understanding of place value at each stage.
to 4-digits by
2-digits




I 4 3
X . 2
2 8 6 143 x 2
I 4 3 0 143 x 10
I 7 1 6 143 x 12

Progress to include examples that require multiple exchanges as understanding, confidence and fluency build.

1,274 x32="7

First multiply 1,274 by 2.
12 7 4

X 3 2

2 54 8 1,274 x 2

Then multiply 1,274 by 30.

2
x

4
2

i 8 1,274 x 2

0

1,274 x 30

No»
N R W

2
3 8,2,

Finally, find the total.

I 2 7 4
x 3 2
2 5 4 8 1,274 x 2
3 8,2;,2 @ 1,274 x 30
4 0 7 6 8 1,274 x 32

|
1,274 x 32 = 40,768

Scaffolding

Use the grid method then add the parts.
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100 40 3 h

143 %12 =1,716 +

w oo oo o|lH
oo oo oo o|l0

There are 1,716 boxes of cereal in total.

143 x12=1,716

Division

Understanding
inverse
operations and
the link with

Represent the different multiplicative relationships to solve problems requiring inverse operations.
12+3=

o £

multiplication, ()« 3
grouping and +3=12
sharing
Understand missing number problems for division calculations and know how to solve them using inverse operations.
22+7?=2
22+2=7
?2+2=22
?+22=2
Scaffolding Represent multiplicative relationships and explore the families of division facts.

(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)

60+4=15
60+15=4

Dividing whole
numbers by
10, 100 and
1,000

Understand how and why the digits change on a place value grid when dividing by 10, 100 or 1,000.
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3,200+ 100="7

3,200 is 3 thousands and 2 hundreds.
200 +100=2

3,000 + 100 =30

3,200 + 100 =32

So, the digits will move two places to the right.

Scaffolding Use place value equipment to support Use a bar model to support dividing by unitising.
unitising for division.
380 +10 =38
4,000 + 1,000 ’ 380 ]
4,000
oo x (] V 4 /\
4,000 is 4 thousands. B = D
4 x 1,000= 4,000
380 is 38 tens.
So, 4,000 + 1,000 =4 38 x 10 =380
10 x 38 = 380
So, 380 + 10 =38
Dividing by Reason from known facts, based on understanding of unitising. Use knowledge of the inverse relationship to check.

multiples of 10,
100 and 1,000

3,000 + 5 =600
3,000 + 50 =60
3,000 + 500 = 6

5 x 600 = 3,000
50 x 60 = 3,000
500 x 6 = 3,000

Scaffolding

Use place value equipment to represent Represent related facts with place value equipment when dividing by unitising.

known facts and unitising.
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1717

[snasansnnn] [Ensnsnnnnn) [sensnsnann]

CEEEEERIEERY ) CELEEEEEEEE)  CEEEEREERER)
D/ GO e

[ l=)
””””” [asssssnEnn) SRSEaTeeTE sasaanaans \Wissaanaanni)
[nassaasnmn] [ssnnnsnsnn]

15 ones put into groups of 3 ones. There
are 5 groups.
15+3=5

15 tens put into groups of 3 tens. There are
5 groups.

150+30=5

i o i O i
o e s 2t v SO o v v v SO o i v
o o i

180 is 18 tens.

18 tens divided into groups of 3 tens. There are 6 groups.

180+30=6

12 ones divided into groups of 4. There are 3 groups.

12 hundreds divided into groups of 4 hundreds. There are 3 groups.

1200 + 400 = 3

Dividing up to
four digits by a
single digit
using short
division

Use short division for up to 4-digit numbers divided by a single digit.

0 55 6
7|3 %8 °%q %
3,892 + 7 =556

Use multiplication to check.

b6 x7="
6x7=42
50 x 7 =350

500 x 7 = 3500
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3,500 + 350 + 42 = 3,892

Scaffolding Use place value equipment on a place value grid alongside short division.
The model uses grouping.

A sharing model can also be used, although the model would need adapting.

T

0
[ 8 OO 00000
000)

i (o]

4 i g [P0 00000
0/0/0]

O

4| 4 a @O

Lay out the problem as a short division.

There is 1 group of 4 in 4 tens.
There are 2 groups of 4 in 8 ones.

Work with divisions that require exchange.

T 0 First, lay out the
blem.
4fa 2 ©O provem
T 0 How many groups of 4 go
4 ‘2 oo o00 ) into 9 tens?
00,00 2 groups of 4 tens with | ten
left over.
2 T [6) Exchange the | ten left
4o 2 EOEOZ 00000 over for 10 ones.
00 ii @OO®@®®| We now have 12 ones.
0]0)
273 T 7 [} 3 How many groups of 4 go

into 12 ones?

4)af'2 ©Jo 00,
' %ﬁ 3 groups of 4 ones.




Understanding

Use short division method above.

remainders
Scaffolding Understand remainders using concrete Use short division and understand remainders as the last remaining 1s.
versions of a problem. T o aput tha ke
6 | 8 0 as short division.
80 cakes divided into trays of 6.
n T o) How many groups of 6 go
— 00 00 90 @ 9 00 90 90 o0 00 00 9@ 6 'TO into 8 tens?
W 33 :: a :§ §§ §= a :3 ” a s: :s :8 B l There is | group of 6 tens.
There are 2 tens remaining.
80 cakes in total. They make 13 groups of it T How many groups of 6 go
6, with 2 remaining 6 8|20 I intei2Dionesd
There are 3 groups of 6
ones.
There are 2 ones remaining.
Dividing Understand the movement of digits on a place value grid.
decimals by
10, 100 and O | o |[Tth| Hth | Thth
1,000 0] 8. 5.
0 [P0 M8 35
0-85+ 10 =0-085
O |« |Tth| Hth | Thth
Gl sl
0 [« =8 135
8:5+ 100 = 0-085
Scaffolding Represent division using exchange on a place value grid.
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1-5is 1 one and 5 tenths.

This is equivalent to 10 tenths and 50 hundredths.
10 tenths divided by 10 is 1 tenth.

50 hundredths divided by 10 is 5 hundredths.

1.5 divided by 10 is 1 tenth and 5 hundredths.
1-5+10=0.15

Addition

Comparing
and selecting
efficient
methods

Discuss similarities and differences between methods, and choose efficient methods
based on the specific calculation.
Compare written and mental methods alongside place value representations.

+3,000 +500 +20 +2
!

40,:265 43,:265 Cl] E:] é

TTh Th [ H T | o TThTh H T O
e e OO0 00008 4 0 2 6 5
©] 35 2 2

eee |eee0000 |00

Use bar model and number line representations to model addition in problem-solving and
measure contexts.

Use column addition where mental methods
are not efficient. Recognise common errors
with column addition.

32,145+ 4,302 =7

TThTh H T O TThTh H T O
3 2 | 4 5 3 2 | 4 5

+ 4 3 0 2 + 4 3 0 2
3 6 4 4 7 7 5 | 6 5

Which method has been completed
accurately?

What mistake has been made?
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+| hour

/—Ng/m%s

12:05 13:05 13:13

Column methods are also used for decimal
additions where mental methods are not

efficient.
H T O -TthHth
| 4 0-0 9
+ 4 9 .8 ¢
| 8 9 -9 8

Problem
solving

Use a bar model to support thinking in addition problems.

257,000 + 99,000 = ?
?
|

I
| £257,000 £100,000 )

| added 100 thousands then subtracted
1 thousand.

257 thousands + 100 thousands = 357 thousands

257,000 + 100,000 = 357,000
357,000 — 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

Subtraction

Comparing
and selecting
efficient
methods

Compare and select methods.

Use column subtraction when mental methods are not efficient.
Use two different methods for one calculation as a checking strategy.
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Th H T O +6 - 400
| a’q \45 \2 W—\
-1 5 5 8 Y ,
T T T

3 9 4 1,552 1,558 1,952

Use column subtraction for decimal problems, including in the context of measure.

H T O -TthHth
30 9-6 0
-2 0 6-4 0
I 0 3-2 0
Scaffolding Compare subtraction methods alongside place value representations.
-4 -30 -500
2.Il45 2,Il4q 2,I|7q 2.6I7q
Th | H T 0
®e ORVBVY OOOCORN| 00000
® NN NN
Th H T O
2 6 7 49
- 5 3 4
2 | 4 5
Use a bar model to represent calculations, including ‘find the difference’ with two bars as comparison.
( computer game ]
' puzzle book i £12:50
Multiplication
Multiplying up
to a 4-digit
number by a
single digit
number

49



3 & 2 5

I 2 9 0 0

Scaffolding Use equipment to explore multiplications.
3,000 200 20 5
T : d = 4| 12,000 | 800 | 80 | 20
©e 000 OGO 00000 s
S5 85 222 |3ssse
6 006 0000 00006 12,000 + 800 + 80 + 20 = 12,900
4 groups of 2,345
This is a multiplication:
4 x 2,345
2,345 x 4
Multiplying up | Use compact column multiplication
to a 4-digit

number by a
2-digit number

L

k| M
ut | s
O~ M

wWilo W MW

vio u
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Scaffolding Method |
1,000 200 30 5
20 (20,000 | 4,000 | 600 | 100
Il 1,000 | 200 | 30 5
Multiplying by | Use knowledge of multiplying by 10, 100 and 1,000 to multiply by multiples of 10, 100 and 1,000.
10, 100 and
1,000 8 x 100 = 800
8 x 300 =800 x 3
= 2,400
2.5x10=25
25x20=2.5x10x% 2
= 50
Scaffolding
T|O| | Tth T|O || Tth T|O || Tth
3 3 | e 3 3
~—~
0-3x10=3
Multiplying Use known facts to multiply decimals.
decimals

4x3=12
4x0.3=1-2
4 x0-03=0-12

20 x 5=100

20x0-5=10

20x0-05=1

Find families of facts from a known multiplication.
| know that 18 x 4 = 72.

This can help me work out:

1.8x4="7

18 x0:4=7
180 x0-4="7
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18 x0-04 =7

Scaffolding Represent calculations on a place value Use a place value grid to understand the effects of multiplying decimals.
grid.
H i 0 Tth | Hth
3%3=9
2:% 3
3x03=049
02x3 0 6
T (0] . Tth
000 002 x 3
- 9009
@8
Division
Dividing by a Use short division to divide by a single digit.
single digit

0

6|1'3 2

0 2
6|1 '3"2

0 2 2
6|1 '3"2
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Scaffolding

. L © (" How many A
® @06 [0]0) groupsof6 [ 6[1 '3 2
are in 100?

H 1 o (" How many ) 0 2
@—_) OOLOC) | 00 groupsof6 [ 6[1 '3 2
00 G660 arein I3 tens?

OO

2 N I _____9_ _____ (" How many ) 02 2
OO0 [@@@@®)| | goursofe [6[1 1372
OO [@@@@®] \ore in 12 ones?
OC .!_!.

Dividing by a
2-digit number
using factors

2,100 +12="7

2,100 —
2100 — §
2,100 —>

2100 —> |

2100 =},

Scaffolding

Use factors and repeated division.

1,260+ 14 =7

1,260

1,260 + 2 =630

630 +7 =90
1,260 + 14 =90

Dividing by a
2-digit number
using long
division

Use equipment to build numbers from
groups.

EU EDED ED ED gﬂ EDED gﬂ ED EU ED
=} =] a =} o 5] 5] =] o o [s] 0
a u ] a a a a a a a a a a

182 divided into groups of 13.
There are 14 groups.

E

g
=)
a

E

g
g
a

Use an area model alongside written
division to model the process.

377 +13=7

Use long division where factors are not
useful (for example, when dividing by a
2-digit prime number).

Write the required multiples to support the
division process.

377 +13=7
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10 ?

B[ 3o | 27 ]
10 10 ?

B[ B0 [ mo [ w |

2

o 10 q !

B[ B0 [ mo [ w |

377 +13=29

I I I | ! I | ! I | )

k T T 1 T T T T T T 1

0 13 26 39 52 65 78 ql 104 17 130
0xI3 IxI13 2xI13 3xI3 4x1I13 5x13 6x13 7x13 8xI13 9x1310x13

3[3 7 7
-1 30 10
2 & 7
-1 30 10
|17
-1 17 9
0 29
377 +13=29

A slightly different layout may be used, with
the division completed above rather than at
the side.

1
o N
w

N
o|lw
o ™

o
[e2]

I
)]

L
~
w ao|lw
o |

|
o o
0o 0o

o

Divisions with a remainder explored in
problem-solving contexts.

Dividing by 10,
100 and 1,000

Use place value equipment to explore
division as exchange.

Represent division to show the relationship
with multiplication. Understand the effect of
dividing by 10, 100 and 1,000 on the digits
on a place value grid.

Use knowledge of factors to divide by
multiples of 10, 100 and 1,000.
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Exchange each 0:| for ten 0-0ls. Divide 20 counters by 10.

0-2is 2 tenths.

2 tenths is equivalent to 20 hundredths.
20 hundredths divided by 10 is 2
hundredths.

12
1

r ) H]T]O]e«]Tth hth
(r2]i2]i2]i2]12]12]12]12]12]12] B
12x10=12 e N

1-2

Understand how to divide using division by
10, 100 and 1,000.

12+20="7

[II-Z [2[w2 22 ]r]r]ir] 1»2]‘

UNNERRRRRRRRNNANERER
T

12:10=12 1'2:2=06

w—( 20 ][ 5 J—>

w—[ 5 ][ 20 J—>

40+-5=8
8+10=0-8

So0,40+50=0-8

Dividing
decimals

Use place value equipment to explore
division of decimals.

8 tenths divided into 4 groups. 2 tenths in
each group.

Use a bar model to represent divisions.

T
N

4x2=8 8+4=2

S0,4x02=08 0-8+4=02

Use short division to divide decimals with up
to 2 decimal places.

8|4 -2 4
0.
8|4 -2 4
0 -5
8|4 -%2 %

0 -5 3
8|4 %2 %
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