Calculation Policy by Dani Marsh, Maths Leader (January 2017)

Early Learning Goal:

e Children count reliably with numbers from 1 to 20, place them in order and say which
number is one more or less than a given number

e Using quantities and objects, they add and subtract two single-digit numbers and count
on and back to find the answer

e Solve problems including doubling, halving and sharing

Children should experience practical calculation opportunities using a wide variety of
practical equipment, including small world play, role play, counters, cubes etc. They
should be encouraged to develop ways of recording calculations using pictures and
enhance the learning experience of developing a mental picture of the number system in
their heads to use for calculation.

Initially addition calculations will not cross the tens boundary but as children progress it
will cross the tens boundary into teen numbers (as long as there is understanding of
quantity value and the five strands of place value).

Finding 1 more than a number
Subitising (children can recognise an amount
of objects without the need to count)

Once children are secure with subitising they can be moved onto one more and one less.
How many are in the egg box?
Add 1 more. How many are there now?
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Numicon

If available, Mumicon shapesare introduced straight away and can be used to:
¢ identify 1 more/less

s combine piecestoadd.
o find number bonds. _
¢ addwithoutcounting. -
Children can recordthis by printing or drawing around Mumicon

pieces.
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Addition using aggregation (combining two sets of objects and counting all method).
Children count one set, then count the other and finally count it all.

1. Combining two or more quantities

Adding using augmentation (counting on method). This strategy requires fluency
with counting from any number.

Have two sets of objects. The pupil will count the set of 4 objects then continue to count on the
second set.
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1,2,3,4 5,6 There are 6 counters altogether

Some children may be ready to follow the abstract approach and record
Their work as a number sentence: 4+2=6 2+4=6

Key skills for addition:

e recall bonds to 10 and 20, and addition facts within 20

e add and subtract one-digit and two-digit numbers to 20, including zero

e read, write and interpret mathematical statements involving addition (+),
subtraction (-) and equals (=) signs (appears also in written methods and mental
calculation)

e solve simple 1-step problems involving addition, using objects, number lines and
pictorial representations and missing number
problems suchas7=%*-9

Finding 1 more than a number
Subtilizing (children can recognise an amount
of objects without the need to count)

How many are in the egg box?
Add 1 more. How many are there now?
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Using a number line

9 and | more is 10

3 add | equals 10
2+1=10
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Combine groups of objects

Practically combine groups of objects and then extend to recording.
Add by Using Number Bonds part

2 whole
3

8+5=13
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Number Lines for adding by counting on
Counting forwards on a number line starting with the biggest number.
Recording by - drawing jumps on prepared lines

64329 <DL+

012 3 4567 8910

Number Squares
11+3=7?

111211314

N NN
11+3=14

Complete number sentences.
This should be taught using the part whole diagram.

7=5+___
_ +1=7
5+2=__ +1

Part whole diagram:
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Year 2

Key skills for addition at Y2:
e add a 2-digit number and ones (e.g. 27 + 6)

e add a 2-digit number and tens (e.g. 23 + 40)
e add pairs of 2-digit numbers (e.g. 35 + 47)

e add three single-digit numbers (e.g. 5+ 9 + 7)

e show that adding can be done in any order (the commutative law).

e recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)

e recognise and use the inverse relationship between addition and subtraction and
use this to check calculations and solve missing number problems.

e solve problems with addition, using concrete objects, pictorial representations,

involving numbers, quantities and measures, and applying mental and written
methods.

Adding by counting on

Add 25 and 3.
Method 1 Count on from 25.
21 (2223|124 |125|26(27|28|29]|30 How many
o~ tomatoes are there
25+3=28 altogether?
Method 2 Add ones.
How many ways can
‘ . . you add the
tomatoes?
\ —~ J - )
2 tens 8 ones
25+3=28

Written Methods

First adding the tens and
then adding the ones.
Use empty number lines,

Constructing their own number lines

23+12= concrete equipment,
+10 +2 hundred squares etc. to
\/\A build confidence and
23 33 fluency in mental
addition skills.
+30 6

53 83 89




Calculation Policy by Dani Marsh, Maths Leader (January 2017)

Partitioning
20

Add 19 and 20
10+ 9

20+ O
30+ 9=39
10+20=30
9 +30=39
Add 19 and 20.
Method 1 Count on in tens from 19.
19+20=39
Method 2 Add the tens.
19 +,20)
/\/ . 10+20=30
(9) {09 9+30=39
19+20=39
Using dienes
Add 24 and 7.
Stepl  Add the ones. Use ey )

4 ones + 7 ones =11 ones
Regroup the ones.
11 ones =1tenand 1 one

, § 2 4
i ,_________.E i 7
1N

1 1

= 60 + 12

=
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Key stage 2

Year 3

Key skills for addition at Y3:

Add a three-digit number and ones mentally (175 + 8)
Add a three-digit number and tens mentally (249 + 50)

value, and more complex addition.

Add 2-digit numbers mentally, incl. those exceeding 100.

Add a three-digit number and hundreds mentally (381 + 400)

Add numbers with up to three digits, using formal written methods

Estimate answers to calculations, using inverse to check answers.

Solve problems, including missing number problems, using umber facts, place

Continue to practise a wide range of mental addition strategies, ie. number bonds,

adding the nearest multiple of 10, 100, 1000 and adjusting, using near doubles,

partitioning and recombining.

Add by counting on

Add 213 and 4.
Method 1 Count on from 213.
211 [ 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220
N AN AN AN A
| | | | | | | | | |
I I I | | I I I I I
211 212 213 214 215 216 217 218 219 220
213+ 4 =217
Adding using the part whole diagram
add
“SEERN
W N
E i |
=, -
213 +, ‘.
3+4=7 :
210 +7=217 ’ '
213+ 4 =217

There were 217 books in the bookcase.

Children should use
place value counters
and interactive dienes
to work out the answer
then apply to written
method.
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Adding using the compact column method
This must be taught with alongside the Use of place value counters or dienes.

Use of dienes

Step 1 Add the ones.

8 ones + 6 ones = 14 ones s
vV wuR
v h t o
< v VUL 8
i > n
P v, + 2 3 6
“HH} W I g =
e v 4
S E— ]
-
Step 2 Regroup the ones. ! I !
14 ones =1 ten + 4 ones 10 4
p (-_i h t o
‘ > T 8
il '’ . c 2 3 6
I il i
iz o
i ’ ‘
ARERH
&
Step 3 Add the tens.
1ten + 3 tens = 4 tens
Add the hundreds.
. h t o

o T + 2 3

eEEEEEERS
P
ry
N
£
=] O ™

8+236 =244
There are 244 children altogether.

Use of counters

® oo :: 200 +40+7
100 +20 + 5
@ 300 + 60 +12 = 372

e 002 |® 00|99 .y

® ©0o :: ® ©0¢ +125

e 00 50 © 00 12
OO @

®0 AL

372
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Some children may begin to use a formal column algorithm, initially introduced alongside
the expanded method. The formal method should be seen as a more streamlined version

of the expanded method, not a new method.
247
+125
372
10

Year 4

Key skills for addition at Y4:

e Select most appropriate method: mental, jottings or written and explain why.

e Find 1000 more or less than a given number.

e Continue to practise a wide range of mental addition strategies, ie. number bonds,
add the nearest multiple of 10, 100, 1000 and adjust, use near doubles,
partitioning and recombining.

e Add numbers with up to 4 digits using the formal written method of column
addition

e Solve 2-step problems in contexts, deciding which operations and methods to use
and why.

e Estimate and use inverse operations to check answers to a calculation.

Written methods (progressing to 4-digits)

Expanded column addition modelled with place value counters,
progressing to calculations with 4-digit numbers.

e o0 22
@ 247
+125
® o0 29| . 4., 12
@@ | jp0+20+5 60
@ 300+60+12=372 300
372

Compact written method - extend to numbers with at least four digits.

o o |90 o0 00

:: o | o0 Always add starting
°® oo | o ® .. 2634 from the ones. Carried
e .o ®e 44517 numbers should be

L] underneath the bottom

line NOT above.

. ——
7 1 5 1| 7151
[ ]

Children should be able to make the choice of reverting to expanded methods if
experiencing any difficulty.
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Extend to up to two places of decimals (same number of decimals places) and adding
several numbers (with different numbers of digits).

3587 +675= 4262

3587
+ GThH Reinforce correct place
4252 value language by

reminding pupils the
actual value is 5
hundreds add 6
hundred, not 5 add 6.

111

124 9+ 117 25=24215

124 .9
+ 117.25

24215
11

Year 5

Key skills for addition at Y5:

e add numbers mentally with increasingly large numbers, using and practising a
range of mental strategies ie. add the nearest multiple of 10, 100, 1000 and adjust;
use near doubles, inverse, partitioning and re-combining; using number bonds

e use rounding to check answers to calculations and determine, in the context of a
problem, levels of accuracy Solve multi-step problems in contexts, deciding which
operations and methods to use and why

e add numbers with more than 4 digits using formal written method of column
addition

e solve addition and subtraction multi-step problems in contexts, deciding which
operations and methods to use and why

Written Methods

Compact method

1247.97 + 3416.248 = 4664.218
1247.97
+3416.248

4664.218
111
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The decimal point should be
aligned in the same way as the
other place value columns, and
must remain in the same column
in the answer row.

Numbers should exceed 4 digits.
Pupils should be able to add more
than two values, carefully
aligning place value columns.

-WOW o
WN O
O N —

+
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Place value counters and other concrete resources can be used alongside the column
method to develop understanding of addition with decimal numbers and should be used
to support struggling learners.

Year 6

Key skills for addition at Y6:

e perform mental calculations, including with mixed operations and large numbers,
using and practising a range of mental strategies

e solve multi-step problems in context, deciding which operations and methods to
use and why

e use estimation to check answers to calculations and determine, in the context of a
problem, levels of accuracy

e use their knowledge of the order of operations to carry out calculations involving
the four operations pupils understand how to add mentally with larger numbers
and calculations of increasing complexity

Written Methods
Use the compact method as shown in year 4 and 5.
Adding several numbers with different numbers of decimal places (including money and
measures):
e Tenths, hundredths and thousandths should be correctly aligned, with the decimal
point lined up vertically including in the answer row.
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3 1.05 9 23 36 |

2366 R - 080

| 5.30 | 59 770

+ 20,55 | + | - 300

[ZoR7A T3 3g
|

Empty decimal places
should be filled with zero
to show the place value
in each column.

Mental methods should continue to develop, supported by a range of models and images,
including the number line. The bar model should continue to be used to help with
problem solving.

Written methods

As year 5, progressing to larger numbers, aiming for both conceptual understanding and
procedural fluency with columnar method to be secured.

Continue calculating with decimals, including those with different numbers of decimal
places.

Problem Solving

Teachers should ensure that pupils have the opportunity to apply their knowledge in a
variety of contexts and problems (exploring cross curricular links) to deepen their
understanding.




