Calculation of Fractions — Year 3

Key Vocabulary: fraction, one whole, half, quarter, three-quarters, add, subtract, equal parts of a whole, numerator, denominator

Objectives

Representations

Problem Solving

Add and subtract
fractions with the
same denominator
within one whole (e.g.

5, .1, _6
/7+ /7_ /7)

Use a variety of resources such as number rods, paper strips, equivalence circles, cards to model what happens when you
add and subtract fractions with the same denominator. Children should be using concrete objects alongside the written
fractions in order to gain conceptual understanding.
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Videos (Key Stage 1 but objectives apply to Year 3):

Representing Fractions

http://vimeo.com/83486102

Adding and subtracting fractions (Goes beyond one whole but examples can be adapted)
http://vimeo.com/83486226

Reasoning about addition and subtraction of fractions

http://vimeo.com/83486224

Solve problems involving
fractions and decimals.



http://vimeo.com/83486102
http://vimeo.com/83486226
http://vimeo.com/83486224
http://www.google.co.uk/imgres?imgurl=http://math66.com/wp-content/uploads/2011/09/4.png&imgrefurl=http://math66.com/how-to-do-fraction/&h=251&w=585&tbnid=QYIo9Y84BQTiSM:&zoom=1&q=addition of fractions&docid=0LyVAedWyyBoyM&hl=en&ei=QTIIVP-JK4nKaLnbgfAO&tbm=isch&ved=0CEQQMygYMBg&iact=rc&uact=3&dur=958&page=2&start=16&ndsp=23
http://www.google.co.uk/url?sa=i&rct=j&q=subtraction of fractions same denominator&source=images&cd=&cad=rja&uact=8&docid=obnOU26AxbDF2M&tbnid=xRkLYr7lr-HefM:&ved=0CAUQjRw&url=http://hotmath.com/hotmath_help/topics/adding-and-subtracting-fractions.html&ei=2zIIVKK2EIznavjUgPgO&bvm=bv.74649129,d.d2s&psig=AFQjCNHtTR8z4IrpYX92R7AfhvU2WI4J7w&ust=1409909785197435

Calculation of Fractions — Year 4

Key Vocabulary: fraction, whole-one/s, half, quarter, three-quarters, numerator, denominator, add, subtract, equal parts of a whole,
mixed number, equivalence, equivalent

Objectives

Representations

Problem Solving

Add and subtract
fractions with the
same denominator

Continue to develop addition and subtraction of fractions as shown in Year 3 but beyond the whole one, using lots of
practical resources such as number rods, equivalence circles, cards, etc to ensure conceptual understanding.
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Videos (Key Stage 1 but objectives apply to Year 3):

Representing Fractions

http://vimeo.com/83486102

Adding and subtracting fractions (Goes beyond one whole but examples can be adapted)
http://vimeo.com/83486226

Reasoning about addition and subtraction of fractions

http://vimeo.com/83486224

Key Stage 2 (Year 4)

Developing Fluency — Counting in fractional steps

http://vimeo.com/83486434

Preparing to add fractions with different denominators (has some ideas for consolidating adding with same denominator)
http://vimeo.com/83486557

solve problems involving
increasingly harder
fractions to calculate
guantities, and fractions
to divide quantities,
including non-unit
fractions where the
answer is a whole
number

solve simple measure
and money problems
involving fractions and
decimals to two decimal
places.



http://vimeo.com/83486102
http://vimeo.com/83486226
http://vimeo.com/83486224
http://vimeo.com/83486434
http://vimeo.com/83486557

Calculation of Fractions (addition and subtraction) Year 5

Key Vocabulary: fraction, whole-one/s, half, quarter, three-quarters, numerator, denominator, add, subtract, equal parts of a whole,
mixed number, equivalence, equivalent, array, model, improper fraction, multiples, common denominator

Objectives

Representations

Problem Solving

Add and subtract
fractions with the
same denominator
and multiples of the
same number

Recognise mixed
numbers and
improper fractions
and convert from one
form to the other and
write mathematical
statements > 1 as a
mixed number (e.g.

2, 4 6, _ 1
|+ =" =1

To gain a real secure understanding of adding and subtracting fractions with different denominators, children should be
introduced to the array model so that conceptual understanding is embedded first. This array model can also be used for
the multiplication and division of fractions with different denominators. As a school, this will be the only model that children

should be shown so that possible misconceptions and confusion of using too many models is avoided.

The video listed shows how to introduce the model and the example below shows the steps children need.

Step 1: create a grid
that can be split into
fifths and quarters
(count along 5 and
down 4). Ensure
correct vocabulary is
used: numerator,
denominator, equal
parts, etc)

Step 2: draw an identical grid
next to it with the + sign
between.

Step 3: colour 1/5 of

the second grid.

the first grid and 2/4 of

Step 4: Find the
denominator by
counting how many
equal parts the grid
has been divided
into, find the
numerator by
counting how many
equal parts are
shaded.
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Step 5: Now the
denominators are
equal (common
denominator), the
addition of the
fraction can be
carried out.

Solve problems which
require knowing
percentage and decimal

. 1, 1, 1
equivalents of /2, /4, /5,
2 4

/5, /Sand those with a

denominator of a
multiple of 10 or 25.




Subtraction:

Follow steps 1 — 4 from addition. Step 5 is a subtraction calculation.

Example:

Videos:

Preparing to add fractions with different denominators (has some ideas for consolidating adding with same denominator)
http://vimeo.com/83486557

Adding fractions with different denominators (shows how to introduce the array model)

http://vimeo.com/83486433

Children exploring addition of fractions with different denominators

http://vimeo.com/83486338

Identifying Misconceptions

http://vimeo.com/83486435



http://vimeo.com/83486557
http://vimeo.com/83486433
http://vimeo.com/83486338
http://vimeo.com/83486435

Calculation of Fractions (multiplication and division) — Year 5

Key Vocabulary: fraction, whole-one/s, half, quarter, three-quarters, numerator, denominator, equal parts of a whole, mixed number,
equivalence, equivalent, array, model, improper fraction, common denominator, multiples, multiply, repeated addition

Objectives Representations Problem Solving
Multiply proper A similar model can be used for repeated addition for multiplication of fractions and mixed numbers by whole numbers. solve problems which
fractions and require knowing
mixed numbers | E9 Step 2: look at the whole number that the percentage and decimal
by whole Step 1: draw a fraction is being multiplied by (in this equivalents of 1/2, 1/4, 1/5,
numbers, grid that shows case 3). Draw the same grid so that it is 2 4 _
supported by eighths of a repeated 3 times, / /;and those with a
materials and wrale. Shede i denominator of a multiple
diagrams 2 parts of the of 10 or 25.

whole (2/8).

Step 3: count how many shaded
| parts of the wholes there are
and add these together.




Calculation of Fractions (addition and subtraction) Year 6

Key Vocabulary: fraction, whole-one/s, half, quarter, three-quarters, numerator, denominator, add, subtract, equal parts of a whole,
mixed number, equivalence, equivalent, array, model, improper fraction, multiples, common denominator

Objectives Representations Problem Solving
Add and subtract Continue to use the array model taught in Year 5 to add fractions with different denominators. Introduce addition of mixed solve problems which
fractions with different | humber fractions using the same array model. require knowing
denominators and es: percentage and decimal
mixed numbers, Examples: _ 1011

) equivalentsof /, /, /,
using the - y Ty /s

. addition (see Y5 steps) 2 4
concept of equivalent /., /_andthose with a
fractions >

As children develop a conceptual
understanding using the model, they
may see the relationship between the
model and how the common
denominator can be calculated. This
will also help the children establish
the link between multiplication and
division, and fractions.

Subtraction

denominator of a
multiple of 10 or 25.




Children should recognise equivalence between fractions.

Example:

Equivalence

2

S)

Equivalence

Equivalence

Videos: (Y4 but can be adapted to suit)

Adding fractions with different denominators (shows how to introduce the array model)
http://vimeo.com/83486433

Equivalenca

Children exploring addition of fractions with different denominators

http://vimeo.com/83486338

Identifying Misconceptions
http://vimeo.com/83486435

Equivalence



http://vimeo.com/83486433
http://vimeo.com/83486338
http://vimeo.com/83486435

Calculation of Fractions (multiplication and division) — Year 6

Key Vocabulary: fraction, whole-one/s, half, quarter, three-quarters, numerator, denominator, equal parts of a whole, mixed number,
equivalence, equivalent, array, model, improper fraction, common denominator, multiples, multiply, divide, divisor, dividend, scale up/down,

..of,

Objectives

Representations

Problem Solving

Multiply simple
pairs of proper
fractions, writing
the answer in its
simplest form (e.g.

1, 01, _1
Ix =)

Multiply one-digit
numbers with up to
two decimal places
by whole numbers
(see Year 6
Multiplication)

Divide proper
fractions by whole

numbers (e.g. 1/3+
_1
2=1)

Multiplication

The same array model can be used as for addition but only one grid needs to be drawn. See the example below:

The example shows the multiplication carried out in both ways, ¥ x % and also % X %a.

Step 1: draw a grid that shows
both quarters and halves (see
addition example for Y5). At this
point, only draw lines that show
quarters of the grid because this
is what is being multiplied.

Step 2: Look at one of the
quarters and shade half of it
(because we are multiplying by a
half). At this point children will
need to know that when
multiplying by a fraction, the
number does not get bigger, it
actually gets smaller. Some
explanation or demonstration
could be given to show that
anything less than 1 lot of a
number makes the number
smaller.

Step 3: Find the fraction that is

shaded by drawing an imaginary

line across the whole grid halving

..L it also. How many equal parts

3 . are shaded? (Numerator) How
many equal parts has the grid
been divided into? (Denominator)

In this example, the answer is
1/8.

To help children gain an
understanding talk about ‘of’,
for example, % of %.

Language such as scaling up and
scaling down can be used.

solve problems which
require knowing
percentage and decimal

1 1 1
equivalents of /2, /4, /5,
2 4
/5, /Sand those with a

denominator of a
multiple of 10 or 25.




Division

Again, use a model very similar to multiplication.
Example:

Step 1: draw a grid that shows
the dividend (1/3 in this case) and
also the divisor (2 in this case).
Draw lines down to show the
dividend (1/3) but do not draw
lines across to show the divisor at
this point.

Step 2: look at one of the thirds
and divide it by 2 (the divisor).
Shade in one part of this.

Step 3: To find the answer, look
at the fraction that is shaded by
drawing an imaginary line across
the whole grid, dividing it by 2.
How many equal parts are
shaded? (Numerator) How many
equal parts has the grid been
divided into? (Denominator). In
this case the answer is 1/6

Some children will begin to understand how the fractions are calculated without the need of the model. These children
will develop a deeper understanding of the relationship between multiplication, division and fractions.




