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Written Calculation

The overall aim is that when children leave our schools they:

* have a secure knowledge of number facts and a good understanding of the four operations;

* are able to use this knowledge and understanding to carry out calculations mentally and to apply general
strategies when using one-digit and two-digit numbers and particular strategies to special cases involving
bigger numbers;

* make use of diagrams and informal notes to help record steps and part answers when using mental methods
that generate more information than can be kept in their heads:;

* have an efficient, reliable, written method of calculation for each operation that children can apply with
confidence when undertaking calculations that they cannot carry out mentally;

* use a calculator effectively, using their mental skills to monitor the process, check the steps involved and
decide if the numbers displayed make sense.

Progression fowards a standard written method of calculation

INTRODUCTION

In Norton we use structured and systematic approach to teaching number.

There is a considerable emphasis on teaching mental calculation strategies. Up to the age of 7

(Year 2) informal written recording should take place regularly and is an important part of learning and
understanding. More formal written methods should follow only when the child is able o use a wide range of
mental calculation strategies.

REASONS FOR USING WRITTEN METHODS:
* To aid mental calculation by writing down some of the numbers and answers involved
* To make clear a mental procedure for the pupil
* To help communicate methods and solutions
* To provide a record of work to be done
* To aid calculation when the problem is too difficult to be done mentally
* To develop and refine a set of rules for calculation



STANDARD VOCABULARY FOR EACH OPERATION

+

Get some more, real story, maths story, same
value different appearance, tens, units, hundreds,
thousands, place value, digit, value, combine, sum,
total, add, addition, more, plus, increase, sum,
total, altogether, score, double, near double, how
many more to make...?, equals, sign, regroup,

tens boundary, hundreds boundary, units boundary,

tenths boundary, inverse, fair swap

Get ready to take away, real story, maths story
subtract, take away, minus, decrease, leave,

how many are left/left over? difference between,
half, halve, how many more/fewer is.. than..?,

how much more/less is..?, equals, sign, tens
boundary, hundreds boundary, units boundary,
tenths boundary, inverse, regroup, fair swap,

same value different appearance

X

Lots of, groups of, times, product, multiply,
multiplied by, multiple of, once, twice, three times,
four times, five times... ten times, repeated addition,
array, row, column, double, regroup, fair swap,
inverse, same value different appearance

Halve, share, share equally, one each, two each,
three each..., group in pairs, threes... tens,

equal groups of, divide, divided by, divided into,
divisible by, remainder, factor, quotient, inverse,
regroup, fair swap, inverse, same value different
appearance

Below details the representations and calculation policy we follow when teaching key calculation
concepts. Not all representations will be used during a lesson; teachers use their professional

judgement to select representations which best suit the needs of their class and follow through

the sequence of lessons.

The representations and progression are in line with the White Rose scheme of work.
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1/2 2-digit °
numbers
to 20.

dlglf numbers
that cross 10, it
is important to
ten ones equalling
ohe Ten/

| ;' | ;' ' | ' | l When adding one-

Year Add
2 three 1-
digit

nUmbers

Children should
look for bonds to
10 to add the
numbers more
efficiently.
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Year

Add
numbers
with up o
3 digits.
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Base 10 and
counters are the
most effective
manipulatives as
the starting
point.

Ensure children
start to write out
their calculation
alongside the
concrete
resources so they
can see links to
the written
column method.

Year

Add
numbers
with up to
4-digits.
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1,378 + 2,148 = 3,526 |
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Base 10 and
counters are the
most effective
manipulatives as
the starting
point.

Ensure children
start to write out
their calculation
alongside the
concrete
resources so they
can see links to
the written
column method.




Year
5/6

Add
numbers
with more
than 4
digits.
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Place value
counters are the
most effective
concrete
resource used on
a place value grid.

Children should
be encouraged to
work in the
abstract, using
the column
method to add
larger numbers
efficiently.

Year

Add with
up to 3
decimal
places
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Ensure children
have experience
of adding
decimals with a
variety of
decimals places.
This includes
putting this into
context when
adding money and
other measure.




Subtraction

Year
1

Subtract
1-didigt

numbers
within 10
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Part whole
models, bar
models and ten
frames support
partitioning.

Tens frames,
number tracks,
single bar models
and bead string
support
reduction.

Cubes and bar
models with two
bars can support
finding the
difference.

Year
1/2

Subtract 1
and 2-digit
numbers
to 20
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When
subtracting one-
digit numbers
that cross 10, it
is important to
highlight the
importance of
ten ones
equalling one ten.

Children should
be encouraged to
find the number
bond to 10 when
partitioning the
subtracted
number.




Year

Subtract 1
and 2-digit
numbers
to 100
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Children will
work mostly
practically. The
formal method
can be
introduced
alongside the
concrete
resources but
not in isolation.
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Subtract
numbers
with up to
3-digits
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Base 10 and
place value
counters are the
most effective
manipulatives.

Ensure children
write out their
calculation
alongside any
concrete
resources so
they can see the
links to the
written column
method.




Year | Subtract Base 10 and
4 numbers @ 4,357 31 place value
with up to [ 2735 l ? l 435? counters are the
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a place value
grid.

Children should
be encouraged to
work in the
abstract, using
the column
method to
subtract larger
numbers
efficiently.
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Year | Subtract

5 with up to
3 decimal
places
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Place value
counters and
plain counters on
a place value grid
are the most
effective
manipulating
subtracting
decimals/

Multiplication - times tables

2 times tables
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3 times tables

4 times tables
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8 times tables
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9 times tables

18

27

36

54

63

81

90

14

21

23

@[

£l

34

L]

@1

43

a4

48

a1

=4

57

58

B1

Qe

67

|

74

7

78

B4

a7

ag

&2
@ =
a2
%2

7 times tables

8

ar

&

37

14

21

28

35

a7

51

od

ar

42

49

56

B3

70

1

B4

&7

il

74

)l

a7

a7

15




2|R|R3|2|R|@|R|B|&|2
=] N
SRESSISIRIEIECS semes A aEEEREEEnaN-——
ol2lR|BI2BB|RIS@ = z[2|®@z[2|=|2]2| commD M
w| Bl A =l Bl Bl =
MEHBEEHEBEHAGE e -9 ~lelals]s]e]s]r]e]s| SHEED
i ol 1 0 I I D () D B 8 (|=l22@¢|8|8|e|8 (@ cmmmD lm
c|e|8| 8 |¢|8 @[k 2| % OHIIOD wlelg(B|9|8|8|L|8|s -
AR HEEE |m ~[2|@[3|3|2|2|7 @3] mgms o
BB C HEEEE e |[~[=|a]a|2|8|3|r|8|5| 088 lm
2@ 2(8|8|r 3|z o808 * ReEEE e ] o | o
EE@EEHEH%W OIIIIIIOD |u =lelslalslslcslclsls [EEEENEEEEE e
~-@|=&|=|=|5|e|r|s|5| omTDD ~ oD T =
o 4N o
I“ aim
000 LIk
9|y O g8 | OOOEH_“_HUH. 2
oo ol o [EEEE NN NN —
0 | B Cn =+ -5
-n 2|8 oe
+2| @0 : 25, 1%
= ' |~ © [eeamasrans)
@®® oo TS CRR @ @) s | o
H |8 o e
333 -0
o | o LT
o | @ o - _ o . D
O SR m
il I ©
A9
Q
3 S
|® +
+ w
" Q
g €
f= +
= N
- -
-

16



Multiplication

Year Solve 1-step Children
1/2 problems represent this
using as repeated
multiplication addition in
many different
ways.
g 1 3 3 % F &7 8 7 MPTETNERT=RPN
) Year 1 -
One bag holds 5 apples. concrete and
| How many apples do 4 bags hold? pictorial
representations
@ @Z\0 ONO O\O O - children are
C}D . DD o GD ® DD ® not expected
to record

0000 _ formally.

00000 5454+454+5=20

Q0000 4x5=20 Year 2 -

CT T Y] 5x4=20 children are
introduced to
the x symbol.

Year | Multiply 2- B P R Year 3 -

3/4 | digit % al "7 Informal
numbers by esassasses) wwee methods and
1-digit ﬁ - g g the expanded
numbers R :,-,': | 2:107] {Hx4) method are

R | ewew | + 15 0 (5x%30) used. Place
raassansas) sy (170l value counters
pre— should support
—— [ 34 x5 =170 ] the method
) rather than
e - G working out
HiT|O 0000000 times tables.
3| 4 0000000
0000000 Year 4 - Short
0 0000000 multiplication
170 0000000 method.
1 2 e leb 77
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Year

Multiply 3-
digit
numbers by
1-digit
numbers

T

T T

[ seese

[245x4=980j

QO
00O
00
Q0

500
500G

OOPO

0000

O

Q0 -

Encourage
children to
move towards,
short, formal
written
method.

Base 10 and
place value
counters
continue to
support the
understanding
of the written
method.
Encourage the
use of
multiplication
grids so the
focus isn't on
the times table
but the
method.

Year

Multiply 4-
digit
numbers by
1-digit
numbers

Th H T
1|8 ]2
5| 4 |7
2 1

Place value
counters are
the best
manipulative to
understanding
the formal
written
method.
Encourage the
use of
multiplication
grids so the
focus isn't on
the times table
but the
method.
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Year

Multiply 2-
digit
numbers by
2-digit
numbers
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30 |600| 60

1120 2

. 22x31=682

Use the area
model to help
children
understand the
size of the
numbers.

This links to
finding the
area of a
rectangle by
finding the
space covered
by the base 10.
The grid
method
matches this
model before
moving on to a
the formal
written
method.

Year

Multiply 3-
digit
numbers by
2-digit
numbers

OOO0O
0000

0000

@0 000

00000 0
00000 0
00000 O
00000 0O

00000 0O

234 x 32 =7,488

)

* 200

30

30 6,000

900

120

2 400

60

Place value
counters
become a more
efficient
resources.

Children should
make links
between the
grid method
and formal
written
method.
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Year | Multiply 4- Provide
5/6 | didigt by 2- multiplication
digit Th Th H T O grids to
numbers support so
2 7 3 9 children focus
on using the
x 2 8 method.
2 1 9 1 2
2 5 |3 7
5 4 7 8 0
1 1
7 B B 9 2
1
2,739 x 28 = 76,692
Division
Yea | Solve 1-step 20 Children solve
r roblems — —~ — roblems b
1/2 Esing | f..\le/ .;\ (@ N .‘\" \ . ghar‘ing ’
multiplicatio \../f & > \& v &J AN (v 21212927 amounts into
n (sharing) equal groups.
Year 1 -
There are 20 apples altogether. concrete and
They are shared equally between 5 bags. pictorial
How many apples are in each bag? ((jformal
ivision is not
expected)
00000 . . o .
e e/ o0 L Year 2 -
00000 - Y e ntroduction 1o
. .. . . 20+-5=4 the division
symbol
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Yea | Solve 1-step Children group
r problems and count the
1/2 | using division number of
(grouping) groups.
@1 2 3 % 5 &7 F Y WA ERBREETEY WD
S
There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?
sesee
Q @ @ O
ODDD Q o o/ /N0 O
0000
00000 e
00000 20-5=14
0000
Yea | Divide 2- Children should
r3 | digits by 1- use
digit (sharing manipulatives
with no to allow them
exchange) to partition

into tens and
ohes.

Part whole
models can
provide
children with
the start of a
clear written
method that
matches the
concrete
representation
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Yea

3/4

Divide 2-
digits by 1-
digit (sharing
with
exchange)

|
'i

52

[ 52+ 4=13

QOO
QO

H

i
=

O O

-

10 3
W+3=13

=
—

i

Children should
use base 10
and place value
counters to
exchange.

Children should
start with the
equipment
outside of the
place value
grid before
sharing the
tens and ones
equally
between rows.

Flexible
partitioning is
supported by
the part whole
model.

Yea

3/4

Divide 2-
digits by 1-
digit (sharing
with
remainders)

53

13

13

13113 |1

[ 53;4:13.-1:

n
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o
O
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=
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Children should
use base 10
and place value
counters to
exchange.

Starting with
equipment
outside of the
place value
grid will
highlight the
remainders as
they will be
left outside
the grid once
the equal
groups have
been made.
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Yea
r4

Divide 2-
digit by 1-
digit
(grouping)

When using
the short
division
method
children should
use grouping.
Starting with
the largest
place value,
they group by
the divisor.

Children should
consider 'How
many groups of
4 tens can we
make?’, 'How
many groups of
4 ones can we
make?’

Yea
r4

Divide 3-
digits by 1-
digit
(sharing)

844

0000

Children should
continue to use
place value
counters to
share 3-digit
numbers into
equal groups.
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Yea
rb

Divide 3-
digit by 1-
digit
(grouping)

Hundreds

[ Tens

0000/0000

ﬁ\

Children
continue to use
their grouping
to support
understanding
of short
division.

Place value
counters are
used for a
concrete
representation
. Children can
draw counters
and group
these through
a pictorial
method.

Yea
rb

Divide 4-
digits by 1-
digit
(grouping)

8532 +2= 4,266]

Place value
counters are
used to
support
children.
Children can
draw counters
through a more
pictorial
method.

Children should
be encouraged
to move from
concrete to
pictorial to a
formal method
when dividing
numbers with
multiple
exchanges.
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Yea | Divide multi Children can
r6 | digits by 2- write out
digits (short 0 3 |6 - multiples o
division) o | 432:12=36 support their
=1 ¢ . : ' calculations.
At this stage
concrete and
pictorial
representation
become less
- - ? 4 ® - effective.
7,335 +-15 = 489 _ TR
) 15 7 3 3
15 30 45 60 ] S0 105 120 135 150
Yea | Divide multi- Children can
ré6 | digits by 2- ol3ls ' E X ;: ‘234 write out
digits (lon e multiples to
'9“( g 1 2[4]3]2] qqM2x3=36 P .
division) _13l6l0 12x4=48 432 =12 = 36 support their
12x5=60 i — calculations.
7l (x6) 1Z2xB=72
— ? 2 12 x ? :-54
12x8=96
o 12 x7 =108 Children will
12 x 10 =120

7,335 15=489

4| B 9
1x15=15

57 3|3 s
) 2x15=30

60|00 O (=400

N e e Ix15=45
-|1/2|0 o ey 4%15=60
1 3 5 5x15=?5
13 5 [xe 10x15=150

solve problems
with
remainders.
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Yea
ré

Divide multi
digits by 2-
digits (long
division)

372-15=24 r12]

2 4

7

- 6 0

1

15|3:?2

300

2

2

r

1

2

1x15=15
2x15=30
Ixla=45
4x15 =60
S5x15=75
10 %15 =150

372+15=249 |

e,

A remainder
can be left as
a humeral or
can covert it
to a fraction.
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