Subtraction

Counting, addition and subtraction should work alongside one another. For example, when teaching more and less this should be done through counting on a
number line forwards and backwards, adding one more and subtracting one more. ldeas have been presented for moving from concrete to abstract under-
standing . However, there will be some of our pupils who will always work in the concrete and pictorial stages. Moving through these stages will develop flu-
ency and generalisation as pupils are exposed to the same skill in different contexts and with different resources.

Concrete — students should have the opportunity to use objects and manipulatives to help them understand what they are doing.

Pictorial — students should then build on this concrete approach by using pictures. This can then be used to reason and solve problems.

Abstract — secure students should be able to use numbers and key concepts with confidence.
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Skill

Concrete

Pictorial

Abstract

Understanding that subtracting a number of
objects from the larger amount makes less.

Start with 5 apples. Remove 2. “More or less?”

Know subtraction number facts (link to num-
ber bonds addition policy)

5-3=2

10—6=4

Begin to understand subtraction as taking
away using sets of objects up to 10 to model
simple number stories.

e.g. Count 4 pennies into a purse. Stake 2 pennies
out. How many pennies are left?

Put 8 biscuits on to a plate. Can the child take 5
away and work out how many are left?

e.g. 4 frogs sat on a log.
2 jumped off.
How many left?

Using familiar number songs embed the
concept of takeaway using props.

Subtraction by overlaying

and covering up

Understanding ‘- means to takeaway

Understanding = means equal amount e.g. 10
-3 isthe same as 7. (this should be em-
bedded from addition)

Dinosaur Subtraction

ae -1

Using number lines will support abstract
development in understanding subtraction.
Only introduce number lines when a child is
confident using objects and pictures
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Skill

Concrete | Pictorial | Abstract

Pupil can use the language of: equal
to, more than, less than (fewer), most,
least.

Given a number, pupil can identify one
more and one less.

e.g. Using different representations of numbers (counters, objects, straws — bundles of tens and ones, base 10 apparatus, place value cards)
pick

two different numbers between 0 and 30 and compare two numbers and representations using the language of: equal to, more than, less than
(fewer), most and least.

What number is one more than 7, 15, 24? What number is one less than 6, 17 and 29?7

Solve simple problems using objects and
or marks/pictures to represent.

E.g. Sam had 10 sweets. He gave away 4.
How many were left?

Solve problems using practical apparatus. Use pictures to represent subtracting larger Use numeral cards to label sets of objects.
10-6=4 numbers e.g. 10-4 Use the — symbol.
eg.8-2=

Use fingers to take away numbers e.g. 8 - 2

'

Use practical objects to subtract numbers
higher than 10.

‘ - 2 =6

Develop understanding of number lines
to solve subtraction below 10.

Count back in ones on a marked number
track within 10.

eg.6-2=




Skill Concrete Pictorial Abstract
Solve subtraction problems involving 13—5= Using the number line to solve problems
bridging 10 16—9 = involving bridging 10.

Removing objects from a line

e.g.13-5=

Solve calculations involving missing num-
bers.

Eg. 85

Link to addition policy and understand-
ing of inverse operations

Use a number line to find the missing num-
ber

Know that to find the missing number in
8—??=5

You can do
8—5=3

Or to find the first missing number, which is
always more (link to prior learning about
more/less), you add

??-6=15

6+15=21

Know subtraction facts to 20 (link to
addition facts)

Encourage checking strategies such as
counting on.




Skill

Concrete

Pictorial

Abstract

Pupil can read, write and interpret mathematical statements involving addition (-), subtraction (-) and equals (=) signs.

Understanding ‘- means to take away

e.g. Using concrete objects and pictorial representations e.g.

counters, cubes, bead strings, ten frames, number lines, pupil works out the following calculations:

17-3=
13+5=
10+7=
12-4=
7+5=
9+7=
6+8=

Using number lines will support abstract
development in understanding subtraction.
Only introduce number lines when a child is
confident subtracting from groups of
objects and pictures

Understanding = means equal amount
e.g. 4 and 5 together is the same as 9.

Use - and = symbols in simple number

sentences.

eg.6-3=

These concepts run across the introduction of formal symbols in addition and subtraction

e.g. Represent addition and subtraction examples using number sentences and vice-versa. | have thirteen apples and give 6 away to my friends. How many ap-

ples do | have now? How could you write this as a number sentence?

You must introduce a range of vocabulary involved in addition and subtraction as below.

e.g. Including 'sum’, 'add’, 'plus’, 'total’, 'one more', 'two more’, 'altogether’, 'minus’, 'take’, 'how many have gone?’, 'one less’, 'two less’, 'leaves', 'how many

are left...?

Pupil can find 1 or 10 more or less
than a given number.

Pupil can describe and extend simple
sequences involving counting on or
back in different steps.

e.g. Find 1 more and 1 less and then 10
more and 10 less of the following numbers:
13, 36, 52, 64, 71, 99, 102

Use number lines and 100 squares to sup-
port

Write the next numbers in these se-
quences: 10, 15,20,25, _ ,
14,12,10, 8,

036912 __,

63,73,83,93, _ ,

107,97,87,77, ___,




Skill

Concrete

Pictorial

Abstract

Pupil can read, write and interpret mathematical statements involving addition (-), subtraction (-) and equals (=) signs.

Pupil can subtract one-digit and two-
digit numbers to 20, including zero
(using

concrete objects and pictorial

representations)

e.g. Using concrete objects and pictorial
representations e.g.

counters, cubes, bead strings, ten frames,
number lines, pupil works out calculations:

Pupil recognises and uses the inverse
relationship between addition and sub-
traction and uses this to check calcula-
tions and solve missing number prob-

lems (following pages).

(Link to subtraction policy—pupils must
have a solid grasp of addition and sub-
traction to understand inverse opera-
tions with addition and subtraction)

Use a number line to complete addition
calculations both ways and understand they
get the same answer

Match number sentences—I taught this
using an inverse operations monster who
like to eat number sentences and then spit
them out in a different order —children
would match them coming out—you can do
this with an inverse operations machine too

e.g. Using the numbers 15, 9 and 6, make
related number sentences by using +, -
and = signs.

9+6=15
6+9=15
15—6=5

15—5=6

Pupil can recall and use addition and subtraction facts to 20 fluently, and derive and use related facts up to 100.

e.g. If 2+ 8 =10, what is 20 + 80? What do you need to add to 70 to make 100?

80-60=20+[]7+3=6+[]
Write the total:
6+5+5+4=

Explain how you worked out the answer.

Warren bought two fruits. He spent 30p altogether. He bought an orange for 21p, what did he pay for the other fruit?




Skill

Using number lines/100 squares to sub-
tract from a single digit number from a

Concrete

Pictorial

higher number

Use a 100 square to subtract 2 digit by 1 digit

Abstract

Using number lines to jump in ones/tens
from higher numbers.

eg.63-4=
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Use a number line to subtract 2 digit by 1
digite.g. 63 -4 =
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jumps of ones.

eg.32-5=

Use a marked number line/100 square to
count back in jumps of tens.

TOU Square
eg.32-10=
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Use a marked number line/100 square. e.g.
35-9 and 27-11

Use a marked number line to count back in




Skill

Concrete

Pictorial

Abstract

Develop an understanding of sub-
tracting 2 digit numbers using equip-

ment and then with empty number lines.

Link to counting policy—children must
be confident counting forwards and
backwards in tens, as well as place val-
ue, to master this skill

55—32

Count out the larger number
Take away 2 ones

Take away 3 tens

Count what is left

tens units

-

Refer back to work using marked number
lines and squares if needed before moving
to unmarked.

L To subtract from a two-digit number.

THES
i
.

Use an empty number line to subtract pairs
of two digit numbers in jumps of ones and
tens.

eg.47-23=

Beginning column subtraction

Use dienes equipment as previous page but
set out the calculation vertically

55

.32 tens units
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Expanded column subtraction using place
value cards

4 ¢
B
10 2

Progress to written method of expanded
column subtraction

Tens Ones
35 =30 5
-23 =20 3




Teaching finding change (See Measures—Money & Time policy)

Think about heading to the shop—when you are working out your change—I bet you automatically count up from the amount you are spending to the
amount you have handed over. For example, you take 50p and spend 27p. | would add 3 to get to 30 and then 20 to get to 50 giving me a total of 23p
change (I understand you probably don’t need to do any calculation to work this out personally—this is to illustrate). We can use an empty number line

to teach children to count on to find change

50p—27p = 23p Process criteria (for money within £1)

o N\ .
27p 30p 50

p
20+3 =123 o
It works with pounds and pence too—you will need to adjust the process criteria o
£2.00—84p = +3p ,/”':EGE-""‘\\\ +£1 .

A )

87 90 £1 £2.00

£1+10+3 = £1.13

Write the smaller number at the beginning of the
number line

Write the larger number at the end of the number

line

Count on in ones until you get to the next ten
Count on in tens until you get to the final number
Add together the numbers in the jumps

Go back and record you answer at the end of the
number sentence

Checking

At each stage it is important to encourage children to check answers using alternate methods e.g. counting on or using inverse oper-

ations




Skill Concrete Pictorial
Pupil can subtract numbers mentally, 163-2
including: - 278—6
o a three-digit number and ones 152 - 40
° a three-digit number and tens 478—50
o a three digit number and hun- 517—300
dreds
133-30
60 +50—40

(Dependent on concrete understanding
of place value)

Pupil can subtract numbers with up to
three digits, using formal written meth-
ods of columnar subtraction

e.g. Here are some cards with numbers on them:

Use these five number cards to make this calculation correct.

Pupil recalls and uses addition and
subtraction facts for 100 (multiples of
5 and 10).

100—20=___
100—75=___
100—97=

200—150=

Use 100 squares

E.g. 100—25 counting remaining squares

Pupil adds amounts of money to give
change, using both £ and p in practical
contexts.

(see money policy)

Inverse of counting on to make target total
Cost 20p pay with £1: 20p + 80p = £1 so £1—20p = 80p

Cost 65p pay with £1: 35p +65p=£1 so £1—65p=35p




Skill Concrete Pictorial
Pupil can subtract mentally combina- | 380—60 =
tions of two and three digit numbers
and decimals to 1 decimal place. 380—45=___
170—90 =
25.5—125=
25—12.5=
Pupil can recall and use subtraction facts | 100—[ ] =30 Practical illustration of subtraction using
for 100 and for multiples of 100 totalling Diens 100-squares to 1000- block
300—[ ]1=90
1000—[ ] =400
Pupil can subtract numbers with up to 4
digits and decimals with one decimal 2 6 3 5

place using the formal written methods
of columnar subtraction where appropri-
ate.

Use Hundreds, Tens, Units headings

Common misconceptions when subtracting

» Taking the smallest digit from the biggest in a 2 or 3 digit calculation, regardless of the full number e,g.

356
— 174

222
S




Common misconceptions when subtracting

o Justifying column subtraction with 2 & 3 digit numbers to the left

o Failure to keep decimal points in line (including in the answer)

345

- 32

25 %

594
- 16.2

432 X

62.4
-26.5

359 X




