DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Year | Objectives Examples Models and Images
Rece | They solve problems | pyision can be introduced through halving. Linked into multiplication and division
ption involving problems,
including doubling, Children begin with mostly pictorial representations linked to , Use bar model to show representation and model using sharing.
halving and sharing. real life contexts. A_)
Although not explicit in the development matters document, the sharing model is a 10
useful way of introducing young children to fractions and calculating with fractions.
| have 10 sweets. | want to share them with my friend. > 5
How many will we have each?
Year | Recognise,findand | To understand the whole and part relationship using context,
name a half as one X wikol
1 of two equal parts of | Shapes and quantity.
an object, shape or st (6)
quantty The relationship between
Recognise, find and
e ¢ | awhole and the parts.
one of four equal
parts of an object, A whole can be divided into many parts. >
shape or quantity ‘\(f:
Many parts can make one whole. —
—C
Say: If ........ is the whole, then
....... is the part of the whole.
3
(1) (2) 3)
Divide the whole into several equal - parts-------- Divide Say: If ........ is the whole, then ....... is the

equally.

part of the whole.




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

How to write
Children to write the fraction properly. Start with the fraction fractions :
line, then the denominator (number of parts the whole is 15t Fraction bar
divided equally), then the numerator (the number of parts %,%%%,......are all fractions. g:: Dihesae
circled or shaded). y Murmarsior

1 ................. Numerator
-~ Eraction bar ~
2 Denominator ; éﬁ&
gvi.g%}s r
%ﬂ

Each shape
Which of these show halves?

Children recognise % and %. They can find these fractions of a i ‘
shape, object or number. ' )\ /0\ O .

Use the language of unit fractions when the numerator is one. @

4 quarters make 1 whole.

Children use their knowledge of fractions of shape to find

8
900 0 0 0000

fractions of quantities.

NN
=

Children should be give practical apparatus to find halves and

) )
1 ) 43

quarters of quantities within 20.

N | o=




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Finding fractions of a number is linked to strategies used
when sharing and grouping in division. Use the bar model
that’s shows concrete, pictorial abstract.

Children use concrete objects and pictures to answer
guestions such as: What is 5 of 12?

Children to record work pictorially.

Year

Recognise, find,
name and write
112

fractions 54_ Z
3
and 4 of a length,

shape, set of objects
or quantity.

Refer to previous years methods - this is essential!

Children use their knowledge of unit and non-unit fractions of
shapes to find fractions of quantities.
Unit fractions

Numerator—- “1”
................. One pa[‘t of the whole.

Denominator---
How many equal
parts.

Non-unit fractions

4 9
9 10

Numerator:
Several equal parts (coloured
or circled).

Denominator:
How many equal parts of the
whole.

~ | W

KEY LANGUAGE FOR NON-UNIT FRACTIONS:

o= Jm?v

3 2 Z 5

,\
W | —
A




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Write simple
fractions e.g. % of 6 =
3 and recognise the

. 2
equivalence of : and
1

7

% SHOULD BE READ AS THREE, ONE QUARTERS, OR 3 LOTS OF
ONE QUARTER.

EG three, :
4

1

Three lots of "

This support the understanding of repeated addition §+i+§

Use bar models to show different fractions.

4,
LIS equal to one whole.

Comparing fractions:

3.1 3.
" > " Becausez is three, one quarters.

Place these on a numberline and encourage children to
understand that fractions are numbers in their own right.

1 1
4 4

ESII
=

|

|
3
4

-
Ll LN o

Use Cuisenaire rods so children can explore practically.

The hexagon is divided into
equal parts.

Each partis of the hexagon.

g is 3 one sixth ——

The green parts are  (_)
hexagon. ()

of the

This stands for 1.

Which of these shows % ?

=1 [ ] BT ]

What does the 6
represent?
What does the 3
represent?

— -

3 0

s

1 0 | 2

4 5 :
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DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

What is half of 8 sweets? Relate the idea of finding % of an

amount to 'dividing by 2.

Use the bar model to show how to divide the whole equally b
2.

Use understanding of multiplication and arrays to find
fractions of amounts.

What is% of 12?
VVhatis%ole?

What is Z of 12?

They relate this to find fractions of a length e.g. % of Im =

Children need to relate finding a quarter to halving and
halving again.

Pupils should count in fractions up to 10, starting from any
number and using thel/2 and 2/4 equivalence on the number
line (Non Statutory Guidance)

Tom needs to give one quarter of his eight cookies to his friend.
What is '; of 8 cookies?
8 sweets -
The whole is divided into ( ) equal parts. 8—4=
4 e 4
4 1 C ®e 3
5 of eight is 3
Tom needs to give one quarter of his eight cockies to his friend.
Tom needs to give one quarter of his eight coakies to his friend. What is (three, one quarters) l of 8 cookies?
What is (two, one quarters) * of B cookies?
. The whole is divided into ( ) equal parts, 8+4=
The whole is divided into ( ) equal parts. R+4=
1 Lo ® 4
[P ®® 4 - of eight is .
; of eight is . g.. g ghTis___ ® g
. . .3 .
What is % of eight? What is ; of eight?
s Al
8cm
@ Lofgem= cm ;
2 r Al
PERTOLCTL L] bt ? ? ? ?
Lran|8Eb Lzl 2]21]°~2|
T Coam  © Lofscm=[cm




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

£-8-0-04-

One third, two one thirds, three one thirds = one whole, one
whole and one third etc.

| | | |
T T ! I

| |
| |
1 2

1 1= 1= 2
3 3

win 1+
[

|
|
1
2= 2
3

Use a number line to show children where the fractions will
go.

[ [

1 2
land = land= 2 =
an 3 an ; 2 2

(7]
W N
(7]

Year

Count up and down
in tenths; recognise
that tenths arise
from dividing an
object into 10 equal
parts; and from
dividing one-digit
numbers or
quantities by 10.

Refer to previous years methods - this is essential!

Count forwards and backwards in tenths (1710 and 0-1)
between 0 and 1 using apparatus, e.g., counting sticks,
number lines or number hoops.

1:10=—
10

2+10==
0

3:10=—
10

Continue the pattern. What do you notice? What’s the same?
What’s different?

10 equal parts is the same value as one whole.

The whole is divided equally into ten equal parts. So, what can
we say about each part?

Each partis 0.1

Each partis 0.1

| say it as zero point one but | know it means one tenth.

! 2 T A T <
0 10 T 10 10 i) 10 0 10 10 10
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

recognise, find and
write fractions of a
discrete set of
objects:

recognise and use
fractions as
numbers: unit
fractions and non-
unit fractions with
small denominators

| say it as zero point one but | know it means one tenth.
What does the 0.2 represent?

I say it as zero point two but | know it means two tenths
because it’s 0.1 (or one-tenth) times two.

0.2 represent one tenth times 2.
0.1x2=0.2

Understand that a decimal point is used to separate whole
amounts and parts of the whole when writing decimal
numbers.

Children can use fractions as an operator
E.g.

%d12:12+4=3

Children can relate fractions to the division of integers

1:4=1
4

4x-=1

3:4=12
4

12

wl |

¥

dd -

each part is(l)of the cake ,

_We divide 1 cake into (3 ) equal part\'ég\

3

af,




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

recognise and show,
using diagrams,
equivalent fractions
with small
denominator

%x4=3(12/4or%+%+%+%)

Children will continue to find and write fractions of a quantity
or number of objects. These will be linked to their known

multiplication and division facts e.g. What is % of 207

Count in groups of 5 to find how many in each group. Use the
bar model as a representations.

20+50=4

?x5=20

Children to understand that equivalent fractions are two or
more fractions that have the same value. Record method as
follows.

We divide one apple into 2 equal parts, each

partis % of the apple.

What is }/3 of 182

18

6

6 | 6

S

et et
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DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

add and subtract
fractions with the
same denominator
within one whole

N
x4= 4

1
Zw

Their numerator and denominator are

different, but they are equivalent fractions.

Use Cuisenaire rods to develop vocabulary of equivalence.

When adding fractions with the same denominator, this
method will support children to understand they only add the
numerators.

Keep the denominator the same and add the numerators.

3,2 _2+3 5
g 8 8 8

o0 | W
oo |k

2
8

Encourage chidlren to use bar models as their representations.




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

compare and order
unit fractions, and
fractions with the
same denominators

= Is 3 (one eighths) 1

8
3
5
8is.......... Five Si{mneeighthsl.

‘because three < five.

503{5
8 3

Draw attention to the size of the whole.




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Why? Different sizes of the whole

\\
| 1 L 5 L
5 < 2 4
4
T — L - 1
4 2
T —

Year

Children can
recognise and show
the equivalence of
any fraction.

Refer to previous years methods — this is essential!

Children to understand that equivalent fractions are two or
more fractions that have the same value. Record method as

7
1 @ 4
=~ =

& 7

Their numerator and denominator are

different, but they are equivalent fractions.

Use Cuisenaire rods to develop vocabulary of equivalence.

e st
R R

e
g

I
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DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

When adding fractions with the same denominator, this
Add and subtract . i
fractions with the method will support children to understand they only addd
same denominator the numerators.

within one whole i 2
Keep the denominator the same and add the numerators. 8 + 8
— + S — 5
g 8 8 8 3
Year Refer to previous years methods - this is essential!
5
The addition and subtraction of fractions with different
Add and subtract . . .
fractions with the denominators, do reduction first and then calculate by the
same denominator | method of fractions with the same denominator. 1 2
and denominators _ _|_ _ —
that are multiples of -
the same number. Different Same 4 3
denominators denominators
Model method below ensuring children are making links + =

between the denominator and the multiplication.




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

|
Ny

The number line marked off in thirds

| W
W
Q|+
N

Recognise mixed

numbers and 8 8
improper fractions
and convert from 1
one form to the TS T 1T T T ST Y
other and write
mathematical
statements > 1 as a

e~y
wloo
o
o
o

mixed number [for
example, 2/5 + 4/5 =
6/5 = 11/5].

Improper fractions. Know that when the numerator is larger
than the denominator it is an improper fraction.

Show children improper fractions and mixed numbers on a

o

numberline. Eg if we look at g. How many thirds altogether?

How could we work this out without counting all the thirds?

R

T

For this example, the denominator is 3. This means we are
using our multiples of 3. We divide the numerator by the
denominator but to do this we use our understanding of
multiplication. Record method like below:

What is a mixed number?
. . L. i i 1 A mixed number is made up of two parts: a
To find a mixed number, you divide the numerator by the 10 10 g whole number followed by a proper

fraction.

denominator. The number of equal groups of the
denominator gives you’'re the whole number.

(__
-
= ol
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DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

N2 o

can | make with 6?

5 How many groups of five

Use bar models to support children’s understanding.

. . . . 1,
Write a mixed number as an improper fraction, e.g., 1 S = six

fifths = 2.
5

1

u =

6
b

You need to multiply the mixed number by the denominator
this gives your 5 fifths. Then add the one fifth.

This means you multiply the mixed number by the
denominator and then add the numerator.

1—

x> 5 5

You need to ask children, how many makes the whole?

14 ¥ r
‘ ' ]
' ¥
i [
I ]

-

= one fifth




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Multiply proper
fractions and mixed
numbers by whole
numbers, supported
by materials and
diagrams.

Mutlipying fractions by whole numbers.

1 . .
3 X This means one quarter, three times or three lots of one

quarter.

-----

Multiply the fraction’s numerator by the whole number.
Simply, if needed.

Convert to a mixed number, if needed.

Look at it as repeated addition too:

2 2 2 2 2
+_

-4+ -

7 7 7 7

This shows % ’

7]

Find the value of 5 x 2 .

7
TP P] ]
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DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Multiply mixed numbers by whole numbers by:
partitioning, e.g., 3 gx 4=(3x4)and4x2/3+2/3+2/3+2/3;

2
3x2and§

Model both methods:

Convert mixed number into an improper fraction:

3x2and % =3x 15—2 = twelve fifths multiplied by 3 = %. Then

turn back to a mixed number.

Or we could partition the mixed number into 2 and %

2L x3=64+3
2 2
=6+1l
2

:7l

2

Encourage children to notice what'’s the same? What’s
difference?

Find the value of 3 x § .

B[]

5

(LT T]
=L




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Recognise the per
cent symbol (%) and
understand that per
cent relates to
‘number of parts per
hundred’, and write
percentages as a
fraction with
denominator 100,
and as a decimal.

Finding percentages- use the bar model and the percentage
bubble to see connections and relationships with different
percentages.

Link the bar model to the percentage bubble. Focus on half,
then half again and the relationships between 50%, 25% and
75%.

The whole is divided equally into ten equal parts. So, what can
we say about each part?

Each part is 10%

| say it as ten percent because | know it means one tenth of
the whole.

Method needs to be recorded alongside, eg:
Find 10 % of 230

230 +10=23

10% 0f 230 =23

Find 12% of 230. Find 10 % first, then find 1%.

100 %
1 2 5 04 05 & 7 08 2 1
0 10 10 10 10 10 10 10 10 10 10
0 10 20 30 40 50 60 70 80 90 100 o4
0,
100% 10% .
: . 1%
. \ .
/ .




DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES
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DEVELOPING UNDERSTANDING OF FRACTIONS/DECIMALS AND PERCENTAGES

Divide proper
fractions by whole
numbers (e.g. ; + 2

:%)

1 0

373

One third divided by 5.

1 1 1
-— T 6 —l _— — —
4 6|x|4 {24

When dividing a fraction by whole humber, we
multiply the denominator by the whole humber.

Encourage children to use the bar model to represent how to
divide fractions.

|
.I.
N
I
1

&)

We can divide the
third into five equal
sections

d
But we must think of
the third as a part
of the whole bar.

3
E %
1 1
A 3
1 1
g E] 51
1 1
E/ &
1 1
5 g
1 1
1 1
3 3 X 5 15
1
1 1 1 1 1
6 6 6 6
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