Trafalgar Junior School
Written Calculation Policy

This Calculation Policy was designed to ensure consistency and progression in teaching and learning throughout
Trafalgar Junior School.

It is important to remember that t he written methods of additi  on, subtraction, multiplication and division  build upon
childrends understanding of ©place val ue,thetabilgytor pelfaant mentals hi p
calculations using all four operations. Throughout their primary schooling , children continue work on improving and
extending their use of mental calculations and the learning number of facts in order to aid their work on written

calculation methods.

The written calculations are shown in this policy as stages and therefore children withi n the same year group may be
at different stages  depending on their understanding . Pupils are also encouraged to identify and use the most
efficient and best suited method depending on the numbers used within a calculation.

NB

1 HTU (hundreds, tens & units ) are now known as HTO (hundreds, tens and ones). This is to avoid confusion when
referencing @nits 6in other mathematical contexts (  such as kg, cm, ml, etc) as well as directly recognising their

valueasdb ones o



ADDITION

The Early Years Foundation Stage  (EYFS) and Key Stage One children are taught mental calculations which are systematically
built upon throughout Key Stage Two.

Children are introduced to the processes of calculation through pra ctical, oral and mental activities , such as counting songs,
counting by rote and touch counting as well as through experiencing real  -life scenarios, such as buying and selling in a shop. This
will include language such as: more, add, together, total, alto  gether, how many.

Resources that could be used to support this learning:
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Use practical resources such as bears, counters,
cubes and number lines/hundred grids and
progress to a resource such as Numicon to

encourage counting in groups rather than ones



STAGE ONE

The number line is also
supported by the use of a
counting stick and bead string .

Other resources which can be
used to support children with
their understanding of number
include Numicon and number
squares.

Children are taught to add larger
numbers together using the
number line as their
understanding of number
progresses.

Number Line

A blank or annotated number line is used for counting on.
Children jump on the top of the number line (

For example; 4 + 3 =

|
0 1 23@5

Counting on:
5 + 3 =
@ @
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| count out 3 counters
| put the number 5 in my head,
Then | counton 6,7,8
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Use practical resources such as bears, counters,
cubes and number lines/hundred grids and
progress to a resource such as Numicon to

encourage counting in groups rather than ones




STAGE TWO

When children are ready to be
adding larger numbers , they will
continue to do so on a number
line or a bead string .

To support this learning,

children will use a hundred
square. They will be encouraged
to jump down in 10s and
forwards in units or ones.
Children are encouraged to then
record this as a written
calculation.

Children will continue to use the
blank number line throughout
each stage as an efficient
method of addition.

Children will be taught to begin with the biggest number and patrtition t
Children jump on top of the number line  when adding.

24 44 47

How to use a hundred square...
1]2]3]a]s] bw/ii 1 q |10 Let’s solve...
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addition

he number to be added on.




STAGE THREE

Partitioning:

Resources used to support
222 +53 =

children in the expande d method
of column addition (p artitioning
in a way that leads to a form al
method of addition) include place
value cards.

2+3=5
20+50=70
200+ 0=200
200+70+5=1275

Children will use the expanded Expanded method of column addi tion

method of column addition for Once children are confident with place value and partitioning, they begin to set out addition as below
larger numbers (HT O) including | to support the formal method. Children should start adding from the  ones column and work right to
adding decimals in the context left. 1 digit = 1 square.

of money and measure. Note the addition sign on the LEFT hand side.

Children must be taught to leave a row and/or a column of squares for this:

57+35 =92 368 +493= 861
T o H T o
c o 7 3|0]0 6|0 8
T3 10 c +14]0]0 90 3
5 ol + 1 2= 92 7/ojo[+/1]|5]0/+/1[1]=|8]6

STAGE FOUR




Children progress onto learning
how to work down the page,
rather than across, to support
the further learning of the
column addition.

124 +79= 203
H |T (O
1 |2 |4
+ 7 |o
R e
9 |o 20 + 70
+ |1 o Jo
T 100+0
2 o |3
1




STAGE FIVE

When children are secure with Column addition

place value, they can begin using | When exchanging, the ten or hundred etc. is placed under the answer box. Children must be taught to
the compact method of addition leave a row and/or a column of squares for this:

with at | east o n|ldigit=1square.

Note the addition sign onthe LEFT hand side and it leads to good habits if children place the larger
number at the top.

247 + 726 = 973
H| T |O
7 2 6
+ 2 4 7
9 7 3
1
Extend to bigger numbers é éand decimals.
34,809 + 19,667 = 54,476 35.2+16.0= 51.2
ITh)Th | H|T | O /9 L
3 418|019 3|5 2
+ 1 9 6 6 7 + 1] 6 0
5 4 4 7 6 5 1 2
1 1 1 1




SUBTRACTION

Int he Early Years Foundation Stage  (EYFS) and Key Stage One children are taught mental calculations which a re systematically
built upon throughout Key Stage Two.

Children are introduced to the processes of calculation through practical, oral and mental activities , such as counting songs,
counting by rote and touch counting as well as through experiencing real  -life scenarios, such as buying and selling in a shop. When

subtracting, t his will include language such as: less (than), fewer (than), take away, total, how many.

Resources that could be used to support this learning:
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Use practical resources such as bears, counters,
cubes and number lines/hundred grids and progress
to a resource such as Numicon to encourage counting

back in groups rather than ones




STAGE ONE

The number line is used and is
also supported by the use of the
number stick and number beads.

Other resources used to support
children wit h their
understanding of number include
Numicon and number squares.

Children are taught to  subtract
larger numbers using the number
line as their understanding of
number progresses.

Number Line
A blank or annotated number line is used for cou nting back.
Children jump on the bottom of the number line  when subtracting.

For example,502=3
Counting back:

& - 3 = 5
00000 080

| count 8 counters. R

| keep & in my head.

| count backwards 3 as| move 3

counters away.
7.6 5

two more
than three is

five or two
less than five

L . isthree’

i & =

Use practical resources such as bears, counters,
cubes and number lines/hundred grids and progress
to a resource such as Numicon to encourage counting

back in groups rather than ones




STAGE TWO

When children are ready to be
subtracting larger num bers they
will do so on a hundred square.
They will be encouraged to jump
back in 10s and ones.

Children are encouraged to then
record this as a number
sentence.

Children will continue to use the
blank number line throughout
each stage as an eff icient
method of subtraction.

Using a Hundred Square:

How to use a hundred square...
Letssolve..| 1| 2(3|a|s|6|7]8|a]0
37.237 |11]12[13[1gpss1aei7)f 18 19| 20
21|22{23]24]25[26 | % | 28] 22|30
37.20=17 |31]32[33[3435|35437) 38 ] 39 [ 40
| 41|42 AD//’A? a3 |4a|s0
17-3=14 |51]52 57|s8|sa[60
b1]6 6768 | 69 [ 705ubtraction
S 1[4 A7| 810
37-23 =14 81[82|83 _Afs]87]88 8900
91|92 | a#fa| 95|96 |97 | a8 |4 1%
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Blank number line

58 023 =35
'S
20 3
35 38 58
-3 - 20

Children will also find the difference by
counting on from the smaller number (to
the nearest ten, then count in tens).

74 - 41
+9  +10  +10  +4

N W W

41 50 60 70 74
Or , I f easieré

74 - 41
+10  +10 +10  +3

N OWa W

41 51 61 71 74

10




STAGE THREE

Resources used to support Partitioning:
children in the expanded method _
of column subtraction 47 - 32 = Expanded method of column subtraction

(partitioning in a way that leads
to a formal method of

subt raction) include place value
cards.

Children may use the expanded 72 854= 18
method.of sgbtracgon for. . L o) Subtracting decimals using column subtraction :
calculations involving decimals in 6 | o 12 T lol— 154 e
the context of money and z—0 2 : - 1= p or £i.
measures. 1510 4 2%) L (6]
110+ |8|=|1]|8
3007 | | 407
- | 100 90

100 50 4 = | 154p

STAGE FOUR

Once children are confident with place value and

|:> partitioning, they begin to set out subtraction as
IO TO

Ed §UH N

15

below to support the formal method.
1 digit = 1 square.

Note the subtraction sign on the LEFT hand side.

Wi t éx & h a n the tengrthundred
etc. is placed as shown. Children must
be taught to leave a row and/or a
column of squares for this:

47 d35=12
T o
- 3 0 2
1 0 + | 5 = 1|5

11




When children are secure with
place value, they can begin using
the compact method of
subtraction (with increasingly
larger numbers) with at least one
@xchanged

Column subtraction
Always start on the right

Wi t & x © h a ntigeitem gr dlundred etc.

486 8165 = 321
H] T |0
4|8 |86

- 165
3121

-hand side with the ones column.
, it is placed as shown.

—

323 0148 = 175

H| I | O
2 11
/3/ 7 3
- 1 4 8
1 5

And then including decimals....

£18.27 - £2.54 = £17.46
I 0 T | h
17
x| & 2
- 2
1|5 713

—

Exchange 1 hundred
for 10 tens, then 1 ten
for ten ones.

3607 - 489
3607
- 489
3118

12




MULTIPLICA TION

Int he Early Years Foundation Stage  (EYFS) and Key Stage One children are taught mental calculations which are systematically built

upon throughout Key Stage Two.
Children wildl group objects practically aaryd | ot &l loy Theyttcdrelltipi gt asual u
objects and pictorial representations . Children need the experience of counting objects in2s , then 10s and 5s.

Resources that could be used to support this learning:

- o - - How many legs will 3 teddies have?
9599 & & &

®®® @

6
ree — % — O — O® —
Q0
counting 00 There are 3 sweets in one bag.
000® in twos e How many sweets are in 5 bags
L X X T o0
altogether?
a.rrays-' Numicon, 343434343
Cuisenaire, counters ® ®
AL AL AL AL * ® =15
VY DY DY DY P ° °
AIAT AT AT A
FORH DN MONY N
AT ATAT AT ] ] ®
] G o (e (%

flexible array

13




STAGE ONE

Arrays are used to support Arrays

repeated addition. Vi sual representation fdf, Gdimrowmgsh @frdacand adl atsse @
strings.

To support this learning, use a €g9.4x2 =2+2+2+2=8

range of practical experiences, &
? 7 >
including outdoor learning. © © . / 4

ceo e e o o @ ®@® @
© ©6 6 ©6 S 5] 2 N "
( X J
6 6 4X2 , | ] L] counting o0
2% 4 'Y Y Y in twos . : :
X eoeoo '
arrays- Numicon,
There are 3 sweets in one bag. i el
Also, grouping may help the How many sweets are in 5 bags
children with the concept of altogether? “
sharing equally between groups.
3+3+3+3+3
® o ® o -5
e e
o o o o o o o
e e e

Dienes blocks

14




STAGE TWO

Blank number lines are used to
support repeated addition.

To support this learning, use cubes
and bead strings above the number
sentence as a visual aid.

e.g.

3x3=3lots (orgroups) of 3=9

U0 ood ogdd

Cubes

000 000 006

Bead String

m

Number Line

Arrays should continue to be used
as this will support the later
learning and development of the
grid method.

Blank number line s

4x2 =4lotsof2=2+2+2+2= 8

2 +2 +2 +2
™ N N ™

0 12 3 45 6 7 8

3times5 is 5+5+5=15 or 3lotsof5 or

3x5=5+5+5=15

5 5

5

3x5

ONORONONG
OOOOO 3x5=15
ONORONON®

5x 3 =15

|
|
8 9 10 11 12 13 14 15

15



STAGE THREE

Resources used to support
children in partitioning
multiplication include place value
cards and Dienes.

To support this learning,
partitioning can also be shown on
a number line.

When ready, children can record
this calculation using brackets or
by setting out as shown in the

far right diagram

Partitioning multiplication

or:
14 x2= 28
14x 2=
10x2=20 e X 2= 1 ]
4x2= 8 DDDD x2 - DDDDEDEmD 10 x 2 = 20
4x2=_8
16x7= 112 28
B=<% = 1% Add. ten Aotz
18]= 3=30 mm;iq'z Wse Raow?
imes table 18 x 5
° 0 na %
10x3 8x5
Partit ioning multiplication with bracket
IT 10NINg Multpll | Wi S 50 40
18x5=(10x5)and (8x5) \
= 50 + 40 90

= 90

16




STAGE FOUR

Once children are confident with

place value and partitioning, they
begin to use the grid method for

multiplicatio n.

To support this learning,
frameworks (with the grid
method set out) may be
provided.

Use resources such as Die nes
and place value counters to
support the learning of this
method in a visual way.

Children will progress using the
grid method of ca Iculation using
larger numbers and decimals in
the contexts of money and
measures.

Grid method

43 x 3=

129

X

40

3

E—

3

120

9

43 x 3

120 + 9 =129

=129

—_—

ooo
oo

ooo

Ful Uhe sunde
1-4.4}. 'r_;,‘

1429 x28 = 3, 976g or 3.976kg;
X 100 40 2 |
20 2000 800 40
8 800 320 16

2,840 + 1,136 = 3,976

> X 20 4 0.3

;?JAL!W\. e
namber nto
23 x4« 492 H,T&0
(10O + 20 * 3 =~

- k| 400+ 80 + 122 =492 =
S Saad

de  “yxioo .

) g J
) G‘I,ﬂv-;‘y_r‘ o 7

Qet the, anvswewr

24.3 sec x6 = 145.8sec or
2mins 25.8 sec

6 120 24 1.8

120 +24 + 1.8 = 145.8

17




STAGE FIVE

The next step is to progress
onto the column method of
multiplication.

Extended multiplication method

(Note: the operation signs are always on the left )

138x 7 = 966
H|T|O |¥—/™—_ | Lay out calculations using
113 |8 knowledge of place value.
X 7
516 | (7x8)
21110 |(7x 30)
+1 7 [0 ] 0 |(7x100) _— Leave a line below for
9 (6|6 / space when carrying.
—
STAGE SIX
Short Short with decimals Long Multiply by bottom
digits, ones first.
56 x27= 1512 /
138x 7 = 966 34x8= 27.2
H T 0 T 0 ¢ E HIT|Q /'/ Us & ada place
= 1 = | = o - = 5 6 / holder, representing
113 | 8 3 4 X 2 |7 X by tens.
X 7 X 8 3 |2 |2 | (7x56) —
9|6 |6 N Carry numbers within
2 7 2 + 2 0 (20X56) the calculation, then
2 5 “\ L5 511 |2 cross them out once
g - added back in .
] When adding the tw o
Carry below the line. parts of the answer

together, carry
numbers below the
line.

18
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DIVISION

In the Early Years Foundation Stage (EYFS) and Key Stage One children are taught mental calculations which are systematically built
upon throughout Key Stage Two. Children will group and shamanyob | e
groups of & t hoarydivideavithevisual Dlhjeety, Numicon and pictorial representations. Children need the experie  nce of
counting objects in 2s, then 10s and 5s. When dividing, t  his will include language such as: share, fair, divide, equally, left over, groups of.

Resources that could be used to support this learning:

99

@ ® & &

re® — O® — OO — OO —

Q0o

counting oo

in twos o0

( X T X ) ee

arrays- Numicon,
Cuisenaire, counters

VA DA VA DA PG

.*I.*-".'.‘

1 FONH MNY DORY MNY

VAA DA DA DAY Y

flexible array 20



STAGE ONE

Children use concrete materials
for sharing and grouping when
they begin work on division. They
will begin by sharing in 2s, 10s
and then 5s.

Children will need to have lots of
opportunities to share and group
practically and | earn the
vocabulary of share, fair, divide,
equally, left over, groups of.

Sharing
12 shared between 4 = 3
3 3
OORON D
12

Bead strings can help children interpret division calculation
such as hdéwmany3smale 10 0

3 3 3 3

000 000 000 0

S

Grouping:

Sharing:

12 shared between 3 is 4

21




STAGE TWO

Arrays are used to support
division as grouping as well as
sharing (which is also how

multiplication is taught using
6groups of d)
Tofurther childre

symbols are used for unknown
numbers. This will make clear
the relationship between division
and multiplication.

Arrays

16 +4=

O © © ©

0000000

Q000000

(S
Arrays: @\ /@ /®
e S C I A
o o JAUAL)

12+3=4

This represents 12 = 3, posed as
® how many groups of 3 are in 12?
@

@ Pupils should alsc show that the
same array can represent 12 + 4
3 if grouped horizontally.

Which will eventually support the transition towards

C=2=4

Using symbols to stand for unknown numbers to complete
equations using inverse operations.

A0 =4 OzA=4

8
8
7 56 7’?

Resources to support learning:

W W

strow bundles
ﬁ_[ b clock face
F-.;. i
[—:9 .’.]
% i five minute divisions
tet”

W % post/ X% to.. post
half o length

later stages é

half o shape

half a group
aof ohjerts

22




STAGE THREE

Understanding division as
repeated addition is key to
understanding formal methods
of division.

56+8=7

How many

ti mes doesltfisingltintesexartty. i nt od 56 ?

To develop speed and effeciency, encourage use of times table facts: eg

+8 -
'Y

B +B «8 «B +B +8

AY AT Y Y T4

0

8

16 24 32 40 48 56

7x8=56

23




STAGE FOUR

By using known times table facts
shortcuts can be taken to
reduce the number of steps.

Children then progress onto
dividing with remainders.

56 +8=7
Jump 5 lots of 8 in one go, then jump in 8s until no longer possi ble. Or, if able, use exact times table
fact, eg 7x8=56.

5x8=40 +8 +8

- a7 N
0 8 16 24 32 40 48 56

42 + 8 =512

+8 +8 +8 +8 +8 +2
' YY" 'Y
0 8 16 24 32 40 42

24




STAGE FIVE

Using known times table facts
allows children to jump in larger
mul tiples or 0ch

Children will be performing
division where there are
remainders.

105 - 8 = 13r1

We cannet jump another 8,

s0 this is the remainder.

10x8=80 3x8=24 /
i +1
s N7 N\~

0 80 104 105

25




STAGE SIX

Grouping on a blank number line
(stage five ) leads to vertical
format of grouping method.

The number of steps decreases
as childrends es
This includes using known

number facts to support bigger
calculations 9 eg; if | know
3x6=18, then | know that
30x6=180 (as seen in far right
diagram).

Grouping method

56+4= 14

10 groups

1
= EEE

4 groups

ojloojo|of~

Add up the groups they have taken away
to reach the answer: 14

Grouping method with remainders

196 +6= 3214 (or 32 %/ gor 32 ?/5)

30 groups

1
[ERN
R R0 | © W

2 groups

AIN|OJO (O

Add up the groups they have taken away
To reach the a nswer: 32r4

The same method applies to larg er numbers.

977+36= 27715
2|7|r 5
3|6 9|7 |7
- | 71210 |20 groups
2|57
-11181|0|5groups
717
- 7 | 2 | 2 groups
5 | (remainder)

26




STAGE SEVEN

Long division is an
extension of the
grouping method.

This can be a
time cons uming
stage but is
designed to
illustrate what is
happening to the
numbers in terms
of place value.

In addition to
using physical
counters,
students can
draw the
counters and
circle the g roups
on a whiteboard
or in thei r books.

As soon as pupils
have understood,
move on to the
shorter _abstract
methods.
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