Long Lane Church of England Primary School Calculations

Policy

Introduction

This policy has been produced to ensure consistency and progression in teaching throughout Long

Lane Church of England Primary School.

The Primary Framework for Mathematics provides a structured and systematic approach to the

teaching of calculation. There is considerable emphasis on teaching mental calculation methods.

Children are introduced to the processes of calculations through practical, oral and mental
activities. Through these activities, they consolidate their understanding of number facts and

begin to develop ways of recording to support their thinking and calculation methods.

As children's mental and informal 'jotting’ methods are strengthened, they become ready to use

more efficient written methods.
Aims
It is our aim at Long Lane Church of England Primary School that by the end of Year 6 -

* children will be equipped with mental, written and calculator methods that they
understand and use correctly and appropriately for the calculation required.

* that when faced with a calculation, children should also have the strategies to check its
accuracy.

* children to be able to select an efficient method of their choice (whether this be

mental, written or using a calculator) that is appropriate for a given task.

They will do this by always asking themselves:

* Can | do this in my head?
* Can | drawings and jottings?

* Do | need to use a pencil and paper procedure?
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*Do | need a calculator?

This policy aims to identify the progression in each of the four operations that the children will
follow. Each stage is built upon previous experiences and all stages are levelled according to
National Curriculum Levels to enable teachers to teach the most appropriate methods of written

calculation for their children.

Children should be encouraged to see mathematics as both a written and spoken language.
Teachers and other adults working with children in supporting mathematics should support and

guide children in learning through the following important stages:

* developing the use of pictures and a mixture of words and symbols to represent
numerical activities;

* using standard symbols and conventions;

* use of jottings to aid a mental strategy;

* use of pencil and paper procedures;

- use of a calculator.

Through teaching and learning we ensure that children:

* Have a secure knowledge of number facts and a good understanding of the four
operations.

* Understand the relationships between numbers.

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

* Make use of diagrams and informal jottings 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 and 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.
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Objectives

At Long Lane Church of England Primary School, we follow the Primary National Curriculum for
Mathematics, supported where appropriate by the Department for Education. The wording of
learning objectives must be altered to suit the ability of the children to ensure they understand

what they are learning at an age appropriate level.
Mathematics in EYFS

Mathematics is a specific area within the EYFS. Mathematical development involves providing
children with the opportunities to practise and improve their skills in counting numbers,

calculating simple addition and subtraction problems and to describe shape, space and measures.

Children need lots of opportunities to explore in a mathematical way, by playing and exploring
children investigate and experience things. When children are actively learning, they concentrate
and keep on trying if they encounter difficulties, as well as experiencing achievement. Children
need to create and think critically, and also to develop their own ideas. They need to make links
between ideas and be able to develop strategies.

Mathematics is taught through a mix of planned, purposeful play with a mix of adult and child led
activities. A stimulating environment which supports their continuing development is required to
build them into confident mathematicians.

The areas are split into 2 - Numbers and Shape, Space and Measures.

Numbers

The children are expected to achieve the following by the end of EYFS:

Count reliably with numbers 1 to 20

Place order and say which number is one more or one less than a given number.

Using quantities and objects, add and subtract 2 single digit numbers, and count on or back to
find the answer.

Solve problems including doubling, halving and sharing.

The understanding of number is all around us every day in our daily routine, children need access
to this.

Shape, Space and Measures

The children are expected to achieve the following by the end of EYFS:
Use everyday language to talk about size, weight, capacity, position, distance, time and money.

To compare quantities and objects and to solve problems.
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To recognise, create and describe pattern.

To explore characteristics of everyday objects and shapes and use mathematical language to
describe them.

Children actively explore and experience shape, space and position as part of their everyday play,
including messy play and cooking.

General Progression

* Establish mental methods based on a good understanding of place value.

* Use of informal jottings to aid mental calculations.

* Develop use of an empty number line to help mental imagery and aid recording.
* Use of partitioning and recombining to aid informal methods.

* Introduce expanded written methods.

* Develop expanded written methods into compact standard written form.
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Up to Level 3 informal written recording is practised regularly and is an important part of learning
and understanding. More formal written methods follow when a child is able to use a wide range
of mental strategies (sometimes before Level 3 if children/a child are secure with informal

methods).

This policy contains the key pencil and paper procedures that are to be taught throughout the
school. It has been written to ensure consistency and progression throughout the school. Although
the main focus of this policy is on pencil and paper procedures it is important to recognise that
the ability to calculate mentally lies at the heart of mathematics. Mental calculation is not at the
exclusion of written recording and should be seen as complementary to and not as separate from
it. In every written method there is an element of mental processing. Written recording both
helps children to clarify their thinking and supports and extends the development of more fluent

and sophisticated mental strategies.

Methods are designed to be taught to the level the children are working at rather than in specific
year group e.g. in Year 2, strategies for Level 1, 2 and 3 could be taught according to the ability
of the children. Despite children being taught levelled written methods; they should not be
discouraged from using previously taught methods with which they are secure, while the new
concepts are becoming embedded. The long term aim is for the children to be able to select an

efficient method of their choice that is appropriate for a given task.

Progression of Mental Skills

* 1:1 correspondence.

* Counting forwards and backwards in 1's from any number.
* Say 1 more/1 less with numbers up to 10,20.

* Number bonds to 5, 10 and 20.

* Doubling/halving up to 10, 20.

* Counting forwards and backwards in 2's, 5's and 10's from any number.
* Estimating numbers up to 100.

* Number facts up to 20.

* Understanding of place value and partitioning mentally.

* Rounding to the nearest 10, 100, 1000.

* Times tables - 2, 5, 10, 3, 6, 12, 4, 8,9, 11, 7.

* Inverse operations between + and - and x and +.

* Near multiples to 100.
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* Number bonds to 100.
* Adjusting by 1 when using adding 9 and 11 etc.
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Long Lane Church of England Primary School - Addition Written Methods

Level 1

Level 2

Level 3

Level 4

Level 5

To be able to record
calculation using
pictures.

To be able to use
bead strings to
illustrate addition.

"o

8+2=10

To be able to use a
pre-prepared
number line to
count on.

4+2=6

EE
12345678910

To be able to use a
drawn number line
to count on in ones.

12+5=17

+1 +1 +1 +1 +1

NSV aY Sy VI
1217

To be able to use a
drawn number line
to count on in tens.

15+30=45

+10+10+10

RN

15253545

To be able to use a
drawn number line
to count on using
partitioning.

To be able to
partition a number
through a multiple
of ten.

+4 +3
L

16 20 23

To be able to add
near multiples of
ten by adding in
tens and then
adjusting.

45 + 17 =

45 + 20 = 65

65 -1 =64

To be able to add 9

and 11 by adding 10
and adjusting by 1.

To be able to carry
numbers using the
compact method of
addition.

625

+48

673
1

To be able to add
decimal amounts
using the compact
method.

4.21
+ 3.87

.08

(0]
—_

To use rounding to
check answers

To be able to carry
multiple numbers
using the compact
method of addition
uptoTh, H, T, U.

7648

+ 1486
9134
111

To be able to add
decimal amounts
using the compact
method in context
e.g. money,
measurements etc.

16.4kg + 7.68kg
16.40

+7.68
24.08

27 + 13 =40 67 + 9 =
To be able to 10 +1 +1 +1
complete simple [ VT LT 67 +10 =77
missing number
sentences. LENBEE 771 =76
3+4=7 27 37 40 To be able to use
methods of
To be able to partitioning to solve
complete missing | more complex
number sentences |addition.
where the missing
number is shown as 375 + 167
a symbol. / l\ \\\
25 + /\=30 =
300 70 5100 60 7
[+ 10 =50
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http://www.google.co.uk/url?sa=i&rct=j&q=picture+addition&source=images&cd=&cad=rja&docid=qDWS9dNfhGNs_M&tbnid=RessyN0OFROgPM:&ved=0CAUQjRw&url=http://www.coolmath4kids.com/addition/01-beg-addition-lesson-01.html&ei=QCxGUbPtEKbI0QWo4IGYAw&bvm=bv.43828540,d.ZWU&psig=AFQjCNFHVJ81DZWtPCg0nz-cC9zYcZpyCQ&ust=1363639736720055
http://www.google.co.uk/url?sa=i&rct=j&q=picture+addition&source=images&cd=&cad=rja&docid=qDWS9dNfhGNs_M&tbnid=RessyN0OFROgPM:&ved=0CAUQjRw&url=http://www.coolmath4kids.com/addition/01-beg-addition-lesson-01.html&ei=QCxGUbPtEKbI0QWo4IGYAw&bvm=bv.43828540,d.ZWU&psig=AFQjCNFHVJ81DZWtPCg0nz-cC9zYcZpyCQ&ust=1363639736720055

To be able to use a
hundred square to
count on in tens and
ones.

To be able to
complete addition
in any order

To be able to add
by partitioning and
recombining.

43 +13 =

T 40 + 10 = 50
U3+3=6

50 + 6 =56

5+7=12

70 + 60 = 130

400 + 100 = 500
500 + 130 + 12 = 542

To be able to use
the expanded
method to add
amounts.

215
+ 176

11 (5 + 6)

80 (10 + 70)
300 (200 + 100)
391

To estimate and
check using inverse
operations

Vocabulary - add, addition, total, plus, more than, and, altogether, increase , equal, make, sum
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Long Lane Church of England Primary School - Subtraction Written Methods

Level 1 Level 2 Level 3 Level 4 Level 5
To be able to record(To be able to use a |[To be able to To be able touse [To be able to use
calculations using | drawn number line [subtract near compact compact

pictures.

To be able to use
bead strings to
illustrate
subtraction.

6 -

L

To be able to use a
pre-prepared
number line to
count back.

2=4

10-2=38

Y —vy—
12345678910

to count back in
ones.

18-5=13
-1-1-1-1-1

— [ownowenry
1318

To be able to use a
drawn number line
to count back in
tens.

40 - 30 = 15
-10-10- 10
LY D
15 25 35 45

To be able to use a

multiples of 10 by
taking away in tens
and adjusting.

45 -19 =
45 -20 =25
25+1=26

To be able to
subtract 9 and 11 by
subtracting 10 and
adjusting by 1.

67 -9 =

67 - 10 = 57
57 +1 =58
To be able to
subtract using

standard written
method without

decomposition to
solve subtraction.

51
647

- 286
361

To be able to use a
number line to
subtract decimal
amounts (find the
difference
between).

4.1-1.8=2.3

+0.2+0.2+0.1

A VA

1.82.04.0 4.1

decomposition to
solve subtraction up
to 4 digits.

2111
3219
- 1243
1976

To be able to add
decimals using the
decomposition
standard written
method.

11 81
324.90
- 7.25
317.65

drawn number line |decomposition.
to count back using
To be able to partitioning. 48
complete simple - 16
missing number 37 -11=26 32
sentences.
-1 -10
10-=4
=N
26 27 37
To be able to
complete missing
number sentences
where the missing
number is shown as
a symbol.
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http://www.google.co.uk/url?sa=i&rct=j&q=picture+subtraction&source=images&cd=&cad=rja&docid=-vuuYsVswCRQ0M&tbnid=HGNg0vMBwmhM2M:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Subtraction.svg&ei=xCtGUaWPMIeX1AXUvIHAAg&bvm=bv.43828540,d.ZWU&psig=AFQjCNFTds7gHTtdA2Jg5Jyy1mg7aOEs_Q&ust=1363639612104082
http://www.google.co.uk/url?sa=i&rct=j&q=picture+subtraction&source=images&cd=&cad=rja&docid=-vuuYsVswCRQ0M&tbnid=HGNg0vMBwmhM2M:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Subtraction.svg&ei=xCtGUaWPMIeX1AXUvIHAAg&bvm=bv.43828540,d.ZWU&psig=AFQjCNFTds7gHTtdA2Jg5Jyy1mg7aOEs_Q&ust=1363639612104082

65 - /\=30

[]-10=90

To be able to find a
difference by
counting on.

1M1-7
(AN R

123456789
1011

To be able to use a
number line or
hundred square to
bridge through a
multiple of 10.

22 -5=17

To be able to
subtract by
partitioning and
recombining the
second number.

37 -12 =

T37-10=27

Uz27-2=25

Vocabulary - subtract, subtraction, take-away, minus, less than, difference, decrease, leave, how
many left
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http://www.google.co.uk/url?sa=i&rct=j&q=hundred+square&source=images&cd=&cad=rja&docid=_I2ULUauwuTt6M&tbnid=GNovWzGW8xb0AM:&ved=0CAUQjRw&url=http://www.communication4all.co.uk/http/classroombasics.htm&ei=xBtGUZP3AYGm0QXolIHwBw&bvm=bv.43828540,d.d2k&psig=AFQjCNEyKhqnkK-foGbezbn5fkkdN-6IQA&ust=1363635520866809
http://www.google.co.uk/url?sa=i&rct=j&q=hundred+square&source=images&cd=&cad=rja&docid=_I2ULUauwuTt6M&tbnid=GNovWzGW8xb0AM:&ved=0CAUQjRw&url=http://www.communication4all.co.uk/http/classroombasics.htm&ei=xBtGUZP3AYGm0QXolIHwBw&bvm=bv.43828540,d.d2k&psig=AFQjCNEyKhqnkK-foGbezbn5fkkdN-6IQA&ust=1363635520866809

Long Lane Church of England Primary School - Multiplication Written Methods

Level 1

Level 2

Level 3

Level 4

Level 5

To be able to count
in 2's, 5's and 10's.

To be able to place
objects in equal
groups.

To be able to recall
doubles and
corresponding
halves to at least

To be able to
understand that
halving is the
inverse of doubling
and recall doubles
and halves to at
least 20.

Double 6 is 12
Half of 12 is 6

To be able to record
multiplication using
x and =.

To be able to
represent problems
involving
multiplication using
pictures and

To be able to
multiply numbers by

10 and 100.
10
Th Th|{H|T U
9 | 4
9/4|0
9/4/0/|0
914, 0|0/|0

X 10 e = 10

94 x 10 = 940

94 x 100 = 9400

94 x 1000 = 94000

To be able to use
the grid method for
up to HTU.

172x 46 =

100
4000
600

70
2800
420

2
80
12

x
40
6

4000 + 2800 + 80 =
6880

600 + 420 + 12 =
1032

6880 + 1032 = 7912

To be able to use

To be able to use
the grid method to
include decimal

numbers.
4.9%x 3 =

X 4.0 | 0.9
3 12.0 | 2.7
12.0

+2.7

14.7

To be able to derive
multiplication facts
for the 11 and 12
times tables and the
related division

10. symbols. To be able to derive €xPanded facts.
multiplication facts |mulitplication To be able to use
Double 4 is 8 There are 3 marbles for the 3, 4, 5 and 6 Methods. the compact
Half of 8 is 4 in 1 bag. How many [times tab.le.s .and the 39 x6 = method gf
are there in 4 bags? ]E:Lz;l;ed division multiplication for
: 3] 2 TU x TU.
To be able to x 6 _
& & complete number 1| 2 [(2x6) 24 %37 =
sentences where 18] 0 [(30x6)| |1
AR nsrames o e
X
symbol. To be able to derive ;gg
To be able to _ multiplication facts |[Z£Y
understand 4x /=28 for the 7, 8and 9 888
multiplicatioq as x 3 =90 times tables and the
repeated addition. related division
3 x 4= To be able to facts.
3433 [tjjrsti:q]sgf;umbers To be 'able to use
Forersor multiplication. the grid method to
solve more complex
4+4+4=12 13x3 = problems using
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http://www.google.co.uk/url?sa=i&rct=j&q=equal+groups&source=images&cd=&cad=rja&docid=y437EHsfiIjCCM&tbnid=7KmIABk-hKj4PM:&ved=0CAUQjRw&url=http://koreanmathematics.truman.edu/lessons/All_3-1-8/Sub_Man_3-1-8/Lessons/Man_3-1-8_Lesson_1.html&ei=Y2BPUdn3IcXG0QXxvoEg&bvm=bv.44158598,d.d2k&psig=AFQjCNEgX0mM9Ze2vaTfiPjBrEvd5bbOQA&ust=1364242906183480
http://www.google.co.uk/url?sa=i&rct=j&q=equal+groups&source=images&cd=&cad=rja&docid=y437EHsfiIjCCM&tbnid=7KmIABk-hKj4PM:&ved=0CAUQjRw&url=http://koreanmathematics.truman.edu/lessons/All_3-1-8/Sub_Man_3-1-8/Lessons/Man_3-1-8_Lesson_1.html&ei=Y2BPUdn3IcXG0QXxvoEg&bvm=bv.44158598,d.d2k&psig=AFQjCNEgX0mM9Ze2vaTfiPjBrEvd5bbOQA&ust=1364242906183480

To be able to
understand
multiplication as an
array.

HHN PP
W PP
2x3=86 ."
pow
gg 4x3=12
88 vvvw
B8 wwwv¥
99 2z4=8
&&
Gzd=12

To be able to
understand
multiplication as
repeated addition
using a number line.

4x5=20
+5+5 +5 +5

IRIANTRVAN

0510152025

To be able to derive
multiplication facts
for the 2, 5 and 10
times tables and
begin to derive
related division
facts.

6 x5=30
30s5=60r

30+6=5

10 x 3 =30

3x3=9
30+9=39

To be able to solve
problems involving
multiples of 10, 100
and 1000.

6 x 2

l

2 x10
=6x2x10
=120

To multiply in any
order

HTU.

72 x 38 =

X 70 2

30 |2100| 60

8 | 560 | 16

2160
+ 576

2736
1

To be able to use
the compact
method of
multiplication for
TU x U.

24 x5 =

24

N|[— X
e

Vocabulary - multiply, multiplication, multiple, times, lots of, groups of, product, 10 times...
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Long Lane Church of England Primary School - Division Written Methods

Level 1

Level 2

Level 3

Level 4

Level 5

To be able to count
in 2's 5's and 10's.

To be able to share
items into equal
groups.

To be able to
understand the
concept of division
and sharing and

grouping.

To be able to
represent problems
using pictures and
symbols.

6 sweets are shared
between 2 people
how many do they

each get?
e® @
@ @

To be able to
understand division
as repeated
addition.

12 + 3 =

AT

123456789101112

eo—E—E06—b

To able to record
division using + and

To be able to
understand division
as repeated
addition with
remainders.

13+3=

IRANATAN

12345678910111213

000000 @00 000

To be able to divide
using a blank
number line and
grouping the
divisor.

72 =5 =

How many lots of 5
in 727

10 lots 4 lots 2 left

of 5=50 of 5=20 over

TENTAV

0507072

10+4=14r2

To be able to
complete number
sentences where
the missing numbers
if shown by a
symbol.

35+ \=7

To be able to divide
by chunking (HTU).

972 + 36 =

27

361972
720 20 x 36
252
252 7 x 36

To be able to use
the compact
division method
showing the
remainder as a
decimal.

3859 + 6 =
643.17

| 32114
613859.00

To be able to
express the
remainder as a
fraction.

9+4=2.25
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http://www.google.co.uk/url?sa=i&rct=j&q=sharing+into+equal+groups&source=images&cd=&cad=rja&docid=Cvn0lUgjgPU3uM&tbnid=Sn3k5NLjZD8ZRM:&ved=0CAUQjRw&url=http://www.oulton.ik.org/p_Year_2_Maths.ikml&ei=OGlPUfncAomx0QWZ_4GYDQ&bvm=bv.44158598,d.d2k&psig=AFQjCNEXaHCSmoiQvxSFgfOu6ep6enQsWQ&ust=1364245160817466

_ 1:10=8

To be able to use
the compact
division method
(bus stop method).

357 6=
59 r3

|5
61357

Vocabulary - divide, division, divided by, share, sharing, equal, how many, remainder, factor, chunking
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