Calculations Policy

Grendon Primary School




Introduction

At Grendon Primary School, we believe that children should be introduced

to the process o f calculation through practical activities . As children begin

to understand the underlying ideas, they develop ways of recording to

support their thinking  using particular methods that apply to special ca ses,

and learning to interpret and u se signs and symbols involved. In this way, the process moves from
concrete to pictorial to abstract.

Choosing and using the appropriate strategy and recording it efficiently is an important tool both
for furthering the  understanding of ideas and for communicating those ideas to others. A useful
method is one that helps children carry out a calculation and can be understood by others.

It is very important that children use the correct mathematical language as a central pa rt of their

learning. It is essential that teaching using the strategies outlined in this policy is accompanied by

the use of appropriate mathematical vocabulary. New vocabulary should be introduced in a suitable

context and explained carefully. High expec tations of mathematical language used are essential.

Using correct mathematical language is crucial for thinking, learning and communicating. We need to

encourage children to explain what they are doing and why they are doing it. We must offer them

opportu nities to use mathematical language frequently, for example by participating in paired

activities, group discussions and games as well as other dialogues. The productive use of spoken

language in mathematics allows children to evaluate their learning, supp ort ot her sd suggestio
challenge ideas develop an argument or prove their answer, reason or justify and ask questions.

Written methods are complementary to mental methods and should not be seen as separate from
them. The aim is that children use mental methods when appropriate, but for calculations that they
cannot do in their heads they use an efficient written method accurately and with confidence. It is
important children acquire secure mental methods of calculation and one efficient written method

of calculation for addition, subtraction, multiplication and division which they know they can rely on
when mental methods are not appropriate.

This policy identifies progression in calculation strategies.
Children should not be made to go onto the next sta ge if:

1.) they are not ready.
2.) they are not confident.

By the end of Year 6, children should be able to choose the most appropriate approach to solve a
problem: making a choice between using jottings (an extended written method), an efficient written
method or a mental method.



Addition

EYFS 8 Addition

Vocabulary: add, more, and, make, sum, total, altogether, score,
makeé?, How many more iséthané?
Method Example/Representation

Using a range of practical resources (e.g. counters, shells,
cubes, counting bears, unifix cubes and pegs) and real life
contexts, pupils develop their understanding of the concept
of addition through counting activities.

How many dinosaurs are there?
R
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What about if | gave  you two more?
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Children are introduced to the addition symbol (+)  as well
as the equals sign (=) and use pictures/diagrams to

represent the calculation.

There are 2 birds. Another bird flies in. How many are

there altogether?
" w + S =3
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Store the larger number mentally and use fingers to count
on.

Count on from the larger number. A child will choose the

|l arger number, even when itds
from there.
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3+5=8

Children represent an addition number sentence in picture
form and are able to solve simple addition number
sentences using objects or fingers. Children will begin to
explain their reasoning.




Children will regularly use ten frames to secure their
understanding of numbers 1 -10 first and then up to 20.
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Di agrams |ike 6Adam the Adder
introduction to a number track. This will help children
develop their understanding of addition.

Mental strategies

1 Counting songs and games. Cbeebies Number Blocks. 5
1  Develop a mental image of the number system. 3

1  Beginto understand the value of a number . ' i,?.

1  Automatically r ecall of number bonds to 5 and some to 10. jol &

f  Start to know some double facts.

1 Children will be taught to put the biggest number in their head and count on.




Year 1 9 Addition

Vocabulary:
as(including equals
much more isé?

sign)

number bonds, add, more, plus, make, sum, total, altogether, inverse double, near double, equals, is the same

scor e, one mor e, two moreéten mg

Method

Example/Representation

Children will be taught to use a number track to
support addition.

4+2=6

Bead strings and counting sticks will be used to
support addition.

5+3=8

Children to understand and use bar models and
part -whole model diagrams as a way of working
out addition calculations

Whole
Part

Part

Children will u se a prepared number line to solve
simple addition stories and number sentences.

2+5=7

Children will be taught how to solve simple
addition stories with the support of a 100
number square.

11+7=18

Children will be taught how to use and interpret
bar models to help solve number sentences.

10=5+5

Children are taught how to use a blank number
line f or addition and then encouraged to draw
their own number line to help solve problems.

12+7=19

Children will partition numbers into tens and
ones when adding two 2 -digit numbers that lie
wit hin the tens boundary.

Children will solve one -step addition problems
using concrete objects and/or pictorial
representations.

| have 5 sweets and | am given 3 more. How many do | have
altogether?

Mental strategies

er (commutative)

1  Know addition can be carried out in any ord

1  Add 1 and 2 digit numbers to 20 including O

T  Number bonds to 20

1 Doubles of numbers up to and including double 10
1  Adding 10 to a single digit number




1 Identify 1 more than a given number.




Year 2 9 Addition

Vocabulary: add, addition, more, plus, make, sum, total, altogether, score, double, near double, one more, two more, ten
iséthané?

mor eéhow many more to makeé?,

How many mor e

How

Method

Example/Representation

Using and understanding number lines, bar models, part -
whole diagrams and realise the differences.

(23

Children will use bundles or other representations when
adding a multiple of 10 to a 2 -digit number. They will add
the 10s and then recombine.

A hundred square can support this understanding.

27 is 2 tens and 7 ones.
50 is 5 tens.

M 1 6

There are 7 tens int otal and 7 ones.
So, 27 +50is 7 tens and 7 ones = 77.
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Children will use concrete objects and pictorial
representations to add: a 2 -digit number and ones, three 1 -
digit numbers and a 2 two-digit number and multiples of 10.

25+2 =27
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Also, know th

has 2 tens and 7 ones.

at25 +2
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Children will partition numbers into tens and ones when

23+18=41

adding two 2 -digit numbers that cross the tens boundary. I I " o .
' I ' o . Regroup!
il
Children begin to set out TO + TO (that lie within the tens 14 +22=36 or36 =14 + 22
boundary) in columns and record as expanded column Tens Ones
addition. I -
1
4+ + 22 =
. 4
+ 17
6 (4+2)
[ 30 (10*10)
' = e
" . 36
Children begin to set out TO + TO (that cross the tens 23+19=42 0r42=19 + 23
boundary) in columns and record as expanded column Tens One
addition. L™ Regroup!
e 23+ 12 = 41
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Children begin to set out TO + TO (that cross the tens
boundary) in columns and record as column addition.

Tens Ones

I v Regroup!
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| | | 22
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Children begin to set out TO + TO (that cross the
hundreds boundary) in columns and record as column
addition.

l Tens
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Regroup!
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Children will solve simple addition problems using concrete
objects and pictorial representations, including those
involving number, quantities and measures.

For example, Mary has 14 strawberries and George has 12
strawberried. How many strawberries are  there
altogether?

Wy + 12 =

26
o ag
Jez+(= lza

Ensure that calculations have missing numbers and the equals sign is at the beginning of calculations when

appropriate.

Mental strategies

1  Continue to know addition can be carried out in any order (commu tative).

1  Develop a mental image of the number system.
1  Understand the value of a number
1 Using what they already know:

a If I know 4 + 3 =7, | know that 4 tens + 3 tens = 7 tens
0 If I know that 3 + 7 =10, | know 30 + 70 = 100.

i Recall of number bonds to 20




Year 3 - Addition

Vocabulary: add, addition, total, plus, sum, more, total, altogether, column addition, estimate, inverse, double, near
doubl e, one more, ten more,

i s érégr oup, tens boundary, hundreds boundary

one hundred moreéhow many mor €

Method

Example/Representation

Using and understanding bar models and part -whole
diagrams and realise the differences.

Children are to use other pictorial representations to fully
understand the concepts around addition.
Set out HTO + O (that lie within the tens boundary) in 345+3 =
columns and record as column addition. Hundreds Tens Ones
L2 .
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Set out HTO + TO (that lie within the tens boundary) in ?=345+23
columns and record as column addition. Fundreds Tens Ones
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Set out HTO + TO (that cross the tens boundary) in Hundreds Tens OFi
columns and record as column addition. y—4 I I I I - " Regroup!
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Set out HTO + TO (that cross the hundreds boundary) in Hindeaas Tens
columns and record as column addition. Ly e
L7 " Regroup!
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Set out HTO + O (that cross the hundred and tens Hindreds Tens Oiéi
boundary) in columns and record as column addition. y— | l .o ’
V4
I" II III - Regroup!
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Children set out HTO + HTO (that cross the tens ? =423+ 139
boundary) in columns and record as column addition L'- 13 + | 9=
W23 Regroup!
Children set out HTO + HTO (that cross the tens and 362 +179 =
hundreds boundaries) in columns and record as column
addition
Regroup!

Children will solve one and two -step addition problems
(including missing number problems) using concrete objects
and pictorial representations.

This number triangle has missing numbers. The numbers
along each edge must add up to 90. Put all the numbers: 20,
30, 50 and 60 in the circles to make the totals correct.

Pupils practise adding fractions with the same denominator
through a variety of increasingly complex problems to
improve fluency.

appropriate.

Mental strategies

Add numbers mentally, including:
1 athree -digit number and a single digit number
1  athree -digit number and multiples of 10
1 three -digit number and multiples of 100

T Estimate the answer to a calculation and use inverse operations to check answers

=

T Doubling numbers.

Know number pairs that to tal 1,000 (multiples of 100)




9  Calculate 10 or 100 more than any given number




Year 4 - Addition

Vocabulary: add, addition, more, plus, increase, sum, total, altogether, score, double, near double,  regroup, tens boundary,
hundreds boundary, thousands boundary, inverse

Method Example/Representation
Using and understanding bar models and part -whole
diagrams and realise the differences. e

Children are to use other pictorial representations to fully
understand the concepts around addition.

Children will add numbers with up to 4 -digits using the
formal written method of column addition.

Regroup!

Solve two -step problems using formal jottings and
explaining reasoning behind their calculations.

Regroup!

Pupils continue to practise in adding fractions with the o=
same denominator to become fluent through a variety of
increasingly complex problems beyond one whole.

Ensure that calculations have missing numbers and the equals sign is at the beginning of calculations when
appropriate.

Mental strategies
Add numbers mentally, including:
1  afour -digit number and multiples of one thousand

1  Use knowledge of doubles to derive related facts (e.g. 15 + 16 = 31 because 15 + 15 =30 and 30 + 1 = 31)
Know number pairs that total 1,000 (multiples of 10)
1  Estimate the answer to a calculation and use inverse  operations to check answers

=




Year5 - Addition

Vocabulary: efficient written method, add, addition, more, plus, increase, sum, total, altogether, score, regroup, tens
boundary, hundreds boundary, thousands boundary, tenths boundary, inverse

Method

Example/Representation

Using and understanding bar models and part -whole
diagrams and realise the differences.

3,504
120 3,200 184

Children are to use other pictorial representations to fully
understand the concepts around addition.

o=l - -] fessficee] 100 100 TR T
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Children will add numbers with more than 4 -digits using the
formal written method of column addition.

% Regroup!
2

Children will add decimal numbers with the same number of

decimal places using the formal written method of column .
addition. 2-\7 Regroup!
+ 425 ides
- |
Children will add decimal numbers with a different number 346+ 3792
of decimal places using the formal written method of Regroup!
column addition using 0 as a place value holder. A g A
' A i3 ?\‘ Use zero as
L ST a place value
1 07 2'—57'. holder.
P Laut.d

Solve multi -step problems (that may include subtraction)
using formal jottings and explaining reasoning behind their
choice of operation and calculation.

For example, a money context:

£25-¢7
+1€ [7-125
EB?.-‘:\Z

Recognise mixed numbers and improper fractions and
convert from on to the other.

Practise adding fractions where calculations exceed one as
a mixed number.

_+_:_:1_
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Ensure that calculations have missing numbers and the equals sign is at the beginning of

appropriate.

calculations when

Mental strategies

1  Add numbers mentally with increasingly large numbers (e.g. 10,162 + 2,300 = 12,462)

1  Mentally add tenths (e.g. 0.2 + 0.6 = 0.8) and 1 -digit numbers and tenths (8 + 0.2)

1  Use number bonds to 100 knowledge to calculate complements to one using hundredths (e.g. 0.83 + 0.17 = 1)
1 Use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy




Year 6 - Addition

Vocabulary: order of operations, column addition, add,

in total, answer, regroup, tens boundary, hundreds boundary,

thousands boundary, ones boundary, tenths boundary, hundredths boundary, decimal place, inverse

Method Example/Representation
Using and understanding bar models and part -whole G;ou\
diagrams and real ise the differences. '\\" ) /‘}
{
0 T
(3,200) ( 184 )( 120 )
N N Nl
Children will add several numbers of increasing complexity. 81,059 + 3,668 + 15,301 + 20,551 = 120,579
Y24 W
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Children will add several decimal numbers with a different 23.361 +9.08 + 59.77 + 1.3 = 95.511
number of decimals places. 23
9
s 9 Use zero as
* ' 2 a F.lfé' value
2 X EETI
Solve multi -step problems (that may include subtraction)
using formal jottings and explaining reasoning behind their
calculations.
Add fractions and mixed numbers with different —+-=1- = =1-
denominators using the concept of equivalent fractions
+ A
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Ensure that calculations have missing numbers and the equals sign is at the beginning of calculations when

appropriate.

Mental strategies

1 Add numbers mentally with increasingly large numbers (e.g. 10,162 + 2,300 = 12,462)
1  Add decimal numbers mentally (up to 2 decimal places)
I  Use estimation to check answers to calculations

and determine, in the context of a problem, levels of accur

acy




Subtract i1on

EYFS - Subtraction

Vocabulary: t ake away, | eave, how many are |left/left over?,

fewer isédifference between,

is the same as

how

Method

Example/Representation

Using a range of practical resources and real life contexts,
pupils develop their understanding of the concept of
subtraction as d@aking away dthrough counting activities

e

I had 9 sweets and | ate 2. How many have | got left?

g
tay

Children wi Il use counting objects, toys or their fingers to
answer simple subtraction number sentences and the

children will be introduced to the subtraction symbol ( -)

and reminded of the equals sign (=).

(e.g.603=3)

Children will make use of a ten frame.
E.g 1084=6

©0
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Children will listen to a subtraction story and draw a set of
objects (jottings) on whiteboards and cross some off o]
drawing a picture helps children to visualise the
subtraction.

% 00
R0
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50 00

Children will use their fingers to help with subtraction, e.g.
5 62 = 3. A child will start with the biggest number in their
head 656 and hold 5 finger
656 (touching their head)
time) , then count how many fingers are left.

o n

o C

Children can use character
help develop their understanding of subtraction.




Mental strategies

1
1
1

Cbeebies Number Blocks.

Develop a mental image of the number system.

Children count backwards using familiar number rhymes (e.g. 10 Green Bottles, 5

Fat Sausages).
Count backwards from different

starting points.




Year 1 - Subtraction

Vocabulary: subtract, take away, mi nus, |l eave, how many fewer i g
left/left over? How many are gonefanynfeewersisétwhané&3d,s,haw
equal s, sign, is the same as, count on, count back, differ
Method Example/Representation

Children will begin to subtract practically and in familiar
contexts . They are introduced to more formal recording as
they become more confident.

Children will be taught to use a number track to support
subtraction by counting backwards.

Bead strings and counting sticks will be used to support
subtraction by counting backwards.

Children will use a prepared number line to solve simple
subtraction stories and number sentences by counting
backwards.

Children to continue to understand and use bar models and
part -whole model diagrams as a way of working out \ Whole |
subtraction calculations. ‘ Part Part |

Children will be taught how to solve simple subtraction
stories with the support of a 100 number square.

Children are taught how to use a blank number line for

subtraction (counting backwards) and then encouraged to - b Sl = -

draw th eir own number line to help solve problems. TR T

Children will begin with TO 8 O that lie within the tens 6-3=9

boundary then move onto TO & O that cross the tens = = — -

boundary. gap R SIS e

Children will solve one -step subtraction problems (including

missing number problems) using concrete objects and -’&- ﬂ-‘&' *&- el
pictorial representations. 5- =3 -1=3

Ensure that calculations have missing numbers and the equals sign is at the beginning of calculations when
appropriate.

Mental strategies
1  Subtract 1 and 2 digit numbers to 20 including O
1 To know that subtraction is not commutative and that the larger number must always come first.
1  Use knowledge of number bonds to 10 and 20 to reason (9+1=10s010 69=1and 10 - 1=9).




Year 2 - Subtraction

Vocabulary: subtraction, minus, |l eave, how many are left/left oV
difference between, half, halve, equals, sign, is the same as, partition, inverse, count on, count back, one less, ten less, ten
|l esséone hundred | ess.
Met hod Example/Representation
Children are to continue using bar models and part -whole ( 273'
diagrams to understand how this can help subtract. at 23
/ 7 6
(7)) (s

Children are encouraged to use a blank number line to solve

TO 0 TO and count back in tens and then ones by: =

1  Positioning the first number in the number 18 =1l =7
sentence at the end of the number line.

1  Partitioning the second number into tens and

ones.
1  Counting back in tens (or multiples of 10). N:'o\

1  Counting back in ones. 7 8 '8

Children will use their knowledge of difference to use a 33 =1 =5

blank number line to count on from the smallest number to

the largest number (in tens and ones) to solve subtraction IR Y

number sentences (TO 8 TO). - 23
i

Children will be encouraged to draw their own number  line 2 g — 2_8 =S

and begin to de cide on the most efficient strategy:

whether to starter with the smallest number and count on 42 +3

or start with the larger number and count back. Q@
28 30 3s
—> Combing b "

Recognise and use inverse relationship between addition 84 - 36
and subtraction and use this to check calculations and solve T
missing number problems. o
+d :: + 4
— et =
L1 6O B0 B

Children to use a hundred square to reinforce subtracting '] e -
tens from a two -digit number and other subtraction NBEE
calculations as appropriate.

Children will use concrete objects and pictorial Tens
representations to subtract: a2  -digit number and ones and l I \l

2 two -digit numbers.

Children can then progress onto using the expanded
method for subtraction where numbers are written in 70 5
columns to support place value. -40 2

30 3

Children will solve one and two -step subtraction problems
using concrete objects and pictorial representations
including those involving number, quantities and measures.

Ensure that calculations have  missing numbers and the equals sign is at the beginning of calculations when
appropriate.

Mental strategies




=a =4 =& =4 -8 -8 -8 —a 8

To know that subtraction is the inverse of addition

Use knowledge of inverse to check calculations and solve missing number problems
Subtract numbers mentally including:

Subtracting ones from a 2 -digit number

Subtracting a multiple of 10 froma 2  -digit number

Subtracting a 2 -digit number from another 2  -digit number

Recall and use subtraction facts to 20 fluen tly.

Have a deeper understanding that subtraction is not commutative (unlike addition).

Use knowledge of number bonds to 100 (multiples of 10) to reason (40+60 = 100 so 100 860 =40 and 100 640 =

60).




Year 3 - Subtraction
Vocabulary: leave, subtract, less, minus, column subtraction, inverse, decomposition,  regroup, how many are left/left
over?, difference between, how many more/fewer iséthané?,
multiples of tens and hundreds.
Method Example/Representation

Children begin to set out TO 8 TO (that lie within the tens
boundary) in columns and record as column subtraction.

28 812=16
T

Then subtract tens

Children begin to set out TO 8 TO (that cross the tens
boundary) in columns and reco rd as column subtraction with
decomposition.

33014=19

Children begin to set out HTO & TO (that lie within the
tens boundary) in columns and record as column
subtraction.

Children begin to set out HTO & TO (that cross the tens
boundary) in columns and record as column subtraction with
decomposition.

Children begin to set out HTO & TO (that cross the
hundreds boundary) in columns and record as column
subtraction with decomposition.




