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Programme
3 hours
Session 1:

Focus of workshop and a recap of using the trackers

15 minutes

Session 2:

Fractions across the grades according to CAPS

30 minutes



Key concepts



Prior maths knowledge needed



Use of fractions in further areas of knowledge



Diagram to show progression across the grades



Important clarification notes from CAPS

Session 3: What you teach is not always what is learnt!

60 minutes



Different kinds of knowledge

10 minutes



Case Study of a Grade 6 teacher

30 minutes



Limited teaching can limit understanding

25 minutes

Session 4: Solve problems without using rules

25 minutes

Session 5:

25 minutes

Sequence of activities
 Diagnostic test
 Common fractions
 Decimal fractions
 Percentages

Session 6: Reflection and evaluation
 Summary and reflection


20 minutes

PILO Evaluation of workshop
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Session 1:
Focus of workshop and a recap of using the trackers
Notes about training:







In discussion with district subject advisors, we identified key areas of Maths learning and
teaching across Grades 4 – 7 that present difficulties for both teachers and learners.
The topics chosen for this workshop are common fractions, decimal fractions and
percentages.
These concepts are taught at different times throughout the year, depending on which grade
you teach.
Your school has the materials used in the Grade 4 workshop on this topic in 2015. Common
fraction concepts taught and the type of activities provided for Grade 4 can be used and
developed further in Grades 5, 6 and 7.
It is important to understand what should happen from the beginning of building up concepts
in the Foundation Phase and to know where these concepts are used in the later grades,
even up to Grade 12. If you understand this progression of concepts, you will realise how
important your work in your grade is to a learner’s success in Grade 12 Mathematics!

You will need:
- Grade 4, 5, 6 or 7 Mathematics Trackers Term 1
- Grade 4, 5, 6 or 7 Mathematics textbook used in your school

20 minutes

We will use the Grade 6 tracker in the workshop because this grade teaches fractions in the first
term. Grades 4, 5 and 7 teach common fractions, but in later terms.





Look for the pages of the Tracker that deal with the textbook you use at school.
Then identify the Tracker pages that deal with Week 3. Check that you know what each
column of the tracker refers to.
Find the pages of your textbook that you will need to use in Week 3. When you plan, you will
want to find the pages of the Teacher Guide and the DBE workbook as well.
Look at the CAPS requirements. Note that you need to refer to the clarification notes when
you are planning lessons, to identify the focus and details for each term. They also give you
clear and useful tips and methodology to use with examples.

Discuss the process of using the tracker. How can it help you with your planning for the term?
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Grade 4 – 7 Mathematics
Trackers
The trackers were discussed and written in consultation with district and provincial officials,
particularly subject advisors, as well as union representatives.
The trackers provide classroom management
tools:

The tracker helps you to:

 Daily tracking to plan and check your pace
and your content delivery

plan and prepare lessons

 Links to CAPS and work schedule

manage your time well

 Links to textbook/s and DBE workbook

cover the content of the curriculum

 Resources you need in the classroom

cover content sequentially

 Assessments and record sheets for the
Formal Assessment required by CAPS

complete the formal assessment required.

 Review and Reflection tools to support you
in your teaching

Use the tracker, resources and your textbook(s) to plan lessons.
LESSON PLANNING:
Lesson Preparation Key steps: Read page 5 – 7 of Tracker
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Mathematics Trackers
Each of the 8

Use it daily

Daily Mental
Maths pages

Follows CAPS work
schedule and your
textbook

prescribed books has
been tracked.

Activities provided
are aligned with CAPS

Fill in. Are you ‘on track’?
What can you do to get
back on track?

Concrete resources and
photocopies of
worksheets. For most
number work, learners still
need to use concrete
resources.
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Session 2: Fractions according to CAPS
1. Look at the Year Plan for each grade on pages 7 and 8 (taken from CAPS).
a. Look at each grade. In which terms and for how many hours does the teacher need to
teach common fractions, decimal fractions or percentages?
b. Discuss any observations from your group about the time allocations.
2.
a. Use the summarised CAPS comparison on pages 9 and 10 to identify the key concepts
(within common fractions, decimal fractions and percentages) that learners need to
understand in each grade. You can do this by comparing each smaller topic across the
columns for Grades 4 – 7.
b. In order to understand and use fractions well, what other maths concepts (prior maths
knowledge) need to be in place and understood well first?
c. Consider the ongoing progress of mathematics learning through school to Grade 12.
Identify as many topics as possible that depend on or use a knowledge of fractions,
decimals or percentages.
d. Use your discussion and answers to a), b) and c) to complete the diagrammatic
representation of the progression of fraction concepts on page 11.
3. You have created a diagrammatic overview of the teaching of fractions in primary school. How
can this overview enrich your teaching?
4. Use the Clarification Notes in your CAPS documents for this question. These are the pages
you will need to refer to:
 Grade 4: pages 71, 91 and 112
 Grade 5: pages 160, 176 and 199
 Grade 6: pages 71, 91 and 112
 Grade 7: Senior Phase pages 49 – 53 (Note: page 41 indicates that multiples and
factors are needed for calculations with fractions)
What advice (repeated across all the grades) does CAPS give about the following:
a. conceptual knowledge
b. use of apparatus and diagrams such as fraction shapes, fraction diagrams, fraction
walls, fraction strips
c. problem solving
d. rules
e. calculation techniques?
At this stage, you will have seen that CAPS:
 indicates that learners work with the fraction concept and establish this well before moving
on to equivalence, comparing and calculations
 encourages the use of apparatus, diagrams and problem solving from the start
 states that learners are not expected to learn rules about simplifying fractions, finding
equivalent fractions, converting between mixed numbers and improper fractions, adding and
subtracting, finding a fraction of a whole or multiplying fractions.
Do you agree or disagree with this teacher?
I have always taught fractions using rules!
Why does CAPS want me to teach in a
different way? There is no other way!
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Summary of year plans
Term 1
Topic
Mental
Mathematics
Whole Numbers:
Number sentences

Time

TIME ALLOCATION PER TOPIC: GRADE 4
Term 2
Term 3
Topic
Time
Topic
Time
Mental
Mental Mathematics
Mathematics
Whole Numbers:
Capacity/volume
Whole numbers:
5
addition and
Common fractions
hours
subtraction

Whole numbers:
addition and
subtraction

Common
fractions

Numeric patterns

Length

Whole numbers:
multiplication and
division

6
hours

Term 4
Topic
Mental Mathematics
Whole Numbers:
Whole numbers:
addition and
subtraction

Whole Numbers:

Mass

Whole numbers:
addition and
subtraction

Properties of 3-D
objects

Whole numbers:
multiplication

Viewing objects

Common fractions

Time

Properties of 3-D
objects

Properties of 2-D
shapes

Data handling

Geometric patterns

Data handling

Symmetry

Numeric patterns

Whole numbers:
division
Perimeter, area &
shape
Position and
movement

Whole numbers:
addition and
subtraction
Whole numbers:
division

Whole numbers:
addition and
subtraction
Whole numbers:
multiplication

Properties of 2-D
shapes
Whole numbers:
multiplication and
division

Geometric patterns
Whole numbers:
addition and
subtraction
Probability
Revision
Assessment

Transformations
Revision

Revision
Assessment

Mental
Mathematics

TIME ALLOCATION PER TOPIC: GRADE 5
Term 2
Term 3
Mental
Mental Mathematics
Mathematics

Whole Numbers:

Whole Numbers:

Common fractions

Number sentences

Whole numbers: addition and
subtraction

Mass

Whole numbers:
addition and
subtraction

Common
fractions

Whole Numbers:

Numeric patterns

Length**

Whole numbers:
multiplication and
division

Whole numbers:
multiplication

Viewing objects

Time**

Properties of 3-D
objects

Properties of 2-D
shapes

Data handling

Geometric patterns

Transformations

Properties of 2-D
shapes

Symmetry

Temperature

Transformations

Data handling

Geometric patterns

Numeric patterns

Number sentences

Term 1

Capacity/volume

Revision

Whole numbers:
division
Whole numbers:
division
Revision
Assessment

5
hours

5
hours

Whole numbers: addition and
subtraction

Whole numbers:
division
Revision
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5
hours

Transformations

Number sentences
Revision

Time

Term 4
Mental Mathematics
Whole Numbers:
Whole numbers: addition and
subtraction
Properties of 3-D
objects

Common fractions

5
hours

Whole numbers:
division
Area, perimeter &
shape
Position and
movement

Probability**
Revision
Assessment
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Term 1
Topic

Time

Mental
Mathematics
Whole Numbers:
Number sentences
Whole numbers:
addition and
subtraction

TIME ALLOCATION PER TOPIC: GRADE 6
Term 2
Term 3
Topic
Time
Topic
Time
Mental
Mental Mathematics
Mathematics
Whole Numbers:
Mass
Whole numbers:
Whole Numbers:
multiplication
Whole numbers:
Properties of 3-D
addition and
objects
subtraction

Term 4
Topic
Mental Mathematics
Whole Numbers:
Whole numbers:
Multiplication

Common fractions

Geometric patterns

Viewing objects

Properties of 3-D
objects

Time**

Symmetry

Properties of 2-D
shapes

Area, perimeter &
volume

Properties of 2-D
shapes

Whole numbers:
division

Transformations

History

Data handling

Decimal fractions

Temperature

Whole numbers:
division

Numeric patterns

Capacity/volume

Common
fractions

10
hours

10
hours

Percentages

5
hours

Data handling
Numeric patterns
Revision

Length
Revision

Revision
Assessment

Time

5
hours

Number sentences
Transformations
Position and
movement
Probability**
Revision
Assessment

TIME ALLOCATION PER TOPIC: GRADE 7
Term 1
Whole Numbers
Exponents
Construction of
geometric figures
Geometry of 2D
shapes
Geometry of
straight lines

Revision /
assessment

Term 2
Common
fractions,
percentages
Decimal fractions
Functions and
relationships
Area and
perimeter of 2D
shapes
Surface area and
volume of 3D
objects

Revision /
assessment

Term 3
9
hour

Numeric and
geometric patterns

9
hours

Functions and
relationships
Algebraic
expressions
Algebraic
equations

Term 4
Integers
Numeric and
geometric patterns
Functions and
relationships
Algebraic
expressions

Graphs

Algebraic
equations

Transformation
geometry

Collect, organise
and summarise
data

Geometry of 3D
objects

Represent data

Revision /
assessment
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and report data
Probability**
Revision /
assessment
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Summary of CAPS contents and skills
By the end of Grade 3

Learners are not expected to read or write fraction symbols.
• Use and name unitary and non-unitary fractions including halves, quarters, eighths, thirds, sixths, fifths
• Recognise fractions in diagrammatic form
• Write fractions as 1 half and 2 thirds etc
• Begin to recognise that two halves or three thirds make one whole and that one half and two quarters are equivalent

Grade 4

CAPS Intermediate Phase
Term 2 p71, Term 3 p91, Term 4 p112,
Problem types p121

Grade 5

CAPS Intermediate Phase
Term 2 p160, Term 3 p176, Term 4 p199,
Problem types p211

Grade 6

CAPS Intermediate Phase
Term 1 p226, Term 2 p252, Term 3 p267,
Term 4 p280, Problem types p292

Grade 7

CAPS Senior Phase Term 2 pp49 – 53

Common fractions
• Compare and order common fractions with
different denominators (halves; thirds,
quarters; fifths; sixths; sevenths; eighths)
• Describe and compare common fractions in
diagram form

• Count forwards and backwards in fractions
• Compare and order common fractions to at
least twelfths

• Compare and order common fractions,
including tenths and hundredths

• Recognize and use equivalent forms of
common fractions (fractions in which one
denominator is a multiple of another)

• Recognize and use equivalent forms of
common fractions (fractions in which one
denominator is a multiple of another)

• Addition of common fractions with the same
denominators

• Addition and subtraction of common fractions
with the same denominators
• Addition and subtraction of mixed numbers

• Recognize and use equivalent forms of
common fractions with 1-digit or
2-digit denominators (fractions in which one
denominator is a multiple of another)
• Addition and subtraction of common fractions
in which one denominator is a multiple of
another
• Addition and subtraction of mixed numbers

• Fractions of whole numbers which result in
whole numbers (i.e. fractions of groups)

• Recognise, describe and use the equivalence
of division and fractions

• Recognise, describe and use the equivalence
of division and fractions

• Solve problems in contexts involving common
fractions, including grouping and sharing

• Solve problems in contexts involving common
fractions, including grouping and sharing
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• Fractions of whole numbers

• Solve problems in contexts involving common
fractions, including grouping and sharing
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• Compare and order common fractions,
including tenths, hundredths and thousandths
• Addition and subtraction of
common fractions, including mixed numbers,
limited to fractions with the same denominator
or where one denominator is a multiple of
another
• Extend addition and subtraction to fractions
where one denominator is not a multiple of the
other
• Fractions of whole numbers
Calculation techniques
• Use knowledge of equivalent fractions to add
and subtract common fractions
• Convert mixed numbers to common fractions
in order to perform calculations with them
• Use knowledge of multiples and factors to
write fractions in the simplest form before or
after calculations
• Multiplication of common fractions, including
mixed numbers, not limited to fractions where
one denominator is a multiple of another

• Solve problems in contexts involving common
fractions, including grouping and sharing and
finding fractions of whole numbers.

Decimal fractions
Grade 6

Grade 7

• Count forwards and backwards in decimal fractions to at least two decimal places

• Count forwards and backwards in decimal fractions to at least three decimal places

• Compare and order decimal fractions to at least two decimal places
• Place value of digits to at least two decimal places
Rounding off to 1 decimal place??

• Compare and order decimal fractions to at least three decimal places
• Place value of digits to at least three decimal places
Rounding off to two decimal places

Calculations with decimal fractions
• Addition and subtraction of decimal fractions with at least two decimal places
• Multiply decimal fractions by 10 and 100

Solving problems
• Solve problems in context involving decimal fractions

Calculations with decimal fractions
• Addition and subtraction of decimal fractions with at least three decimal places
• Multiply decimal fractions to include:
-- decimal fractions to at least 3 decimal places by whole numbers
-- decimal fractions to at least 2 decimal places by decimal fractions to at least 1 decimal place
• Divide decimal fractions to include decimal fractions to at least 3 decimal places by whole
numbers
Calculation techniques
• Use knowledge of place value to estimate the number of decimal places in the result before
performing calculations
• Use rounding off and a calculator to check results where appropriate
Solving problems
• Solve problems in context involving decimal fractions

Equivalent forms:
• Recognize equivalence between common fraction and decimal fraction forms of the same
number (tenths & hundredths)
• Recognize equivalence between common fraction, decimal fraction and percentage forms of the
same number (tenths & hundredths)
Use measurement and time as contexts for assessment

Equivalent forms:
• Recognize equivalence between common fraction and decimal fraction forms of the same
number
• Recognize equivalence between common fraction, decimal fraction and percentage forms of the
same number
Important notes on page 49

Percentages
Grade 6
• Find percentages of whole numbers
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Grade 7
• Find percentages of whole numbers
• Calculate the percentage of part of a whole
• Calculate percentage increase or decrease of whole numbers
• Solve problems in contexts involving percentages
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Fractions, decimals and percentages
Maths needed for fractions, decimals, percentages:





Grade 7

Grade 3 fractions (compare & order,
diagrams, start to name, start
equivalence)
whole numbers
place value



Revision of Grade 6 work

Grade 6


Revision of Grade 5 work

Grade 5











Revision of Grade 4 work

Grade 4
Compare & order (halves;
thirds, quarters; fifths; sixths;
sevenths; eighths
describe & compare
diagrams)
Equivalent forms of common
fractions (one denominator is
a multiple of another)
adding with same
denominators
division same as fractions
solve problems
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Maths that uses fractions, decimals,
percentages:
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pie charts
algebraic fractions

Session 3:
What you teach is not always what is learnt!
Different kinds of knowledge
We know that many learners are struggling with Mathematics in South African schools. We need
to reflect on this and look for ways to change this. It helps to understand that there are different
kinds of knowledge.
Performance by South African children in the national systemic evaluations (DBE) as
well as in regional (SACMEQ) and international (TIMSS) studies suggests that they
are not thinking mathematically.
An analysis of the SACMEQ and TIMSS test items reveals that more emphasis is
placed on children being able to “think mathematically” than on children being able to
calculate. However the emphasis in the teaching and learning of Mathematics in
schools across our country continues to focus on basic calculation algorithms.
Numeracy Handbook for Foundation Phase Teachers

According to Piaget, there are three kinds of knowledge.


Physical knowledge: children use their five senses to discover their world. In
mathematics, children need concrete experiences to develop their understanding of
number e.g. counting physical objects.



Social knowledge: this is knowledge told to people and remembered by them. The only
way this kind of knowledge can be acquired is to be told it e.g. this is how we write the
number 3.
Conceptual knowledge (logico-mathematical knowledge): this is knowledge that
individual learners construct based on the information they receive and their experience
of it. This knowledge is constructed through being directly engaged in situations and
activities.



It is easy to fall into the trap of teaching conceptual knowledge as if it were social
knowledge, knowledge that can be memorized.

When students learn with understanding they have fewer things to remember. Children who
learn with understanding know that 3 × 5 is the same as 5 × 3 and that the four times table is
simply double the two times table.
Learning with understanding also provides support to remembering and being able to use
mathematical facts and procedures in unfamiliar situations. The implication for teaching is that
we need to provide children with the opportunity to make sense of and reflect on procedures and
practices so that they can develop deep conceptual understanding.
Adapted from “Adding it up: helping children learn mathematics (NRC, 2001)”
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Case study: Adding fractions in Grade 6
Read the following case study:
Mrs Pieterse teaches her class how to add mixed fractions. As she speaks, she writes on the
board.
“3 and 2 over 3 plus 2 and 5 over 6. To change a mixed fraction to an improper
fraction, multiply the 3 by the denominator, so that’s 9 and add 2. That makes 11
over 3. Then do the same with the next number. 2 times 6 is 12 plus 5 is 17 …
over 6.
To make the denominators the same, multiply the first fraction by 2. That makes
22 over 6. Now the denominators are the same, so we can add the numerators to
get 39 over 6.
Change this back to a mixed fraction. 39 divided by 6 is 6 remainder 3. So we
write down 6. We know that 3 over 6 is equivalent to a half. So the answer is 6½.”

2

5

11

3

6

3

3 +2 =
=
=

22
6
39
6

17

+

+

6

17
6

=6

1
2

Mrs Pieterse asks the class to complete the next question on their own. Here is the work of
some of the learners:
Learner A

Learner B

3

7

5

10

2 +1

6

7

5

10

= +

=
=

12
10

+

3

7

5

10

2 +1

7
10

19
20

Learner C

=

=

6
10

+

7
10

13

7

5

10

=

=

10

= 10

3

2 +1

3
10

=

11

22
10
39
10

5

+

+

17
10

17
10

=3

9
10

In your groups, discuss the following:
1. Is Mrs Pieterse’s calculation correct?
2. Has Mrs Pieterse addressed the curriculum for Grade 6 correctly?
3. Why have the learners made so many mistakes? Can you identify what misunderstandings
each learner has about fractions?
4. Mrs Pieterse’s approach of teaching rules has confused the learners. Discuss a way to teach
adding of fractions and mixed fractions that can help learners to understand better. Consider
what concepts need to be understood, what steps you would use to teach and what you would
avoid doing.
5. Read through the table below. It outlines some of the teaching approaches used by teachers
that may cause confusion for learners and some suggestions about teaching in a conceptual
way.
Note: We will return to the question Mrs Pieterse asked to see another way of teaching it.
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What learners understand about fractions
What you teach and what the learners learn are not always the same thing
If you teach like this …

You lead learners to believe this …

Learners need to know that …








If I cut this shape into two equal
pieces, I have cut it in half.





If I cut the circle like this, I have
made quarters.



A fraction can only be part of a single
shape, usually a circle or a square.
A fraction is a half or a quarter, not other
divisions.
There is only one way that a shape can be
divided into halves and quarters.
You can’t find a fraction of a group of
objects!




A fraction can be a part of any shape
Whole areas, numbers can be divided into any size
of fraction, like thirds, fifths, sixths, sevenths,
eighths, even thousandths.
I can use my knowledge of fractions of shapes to
find fractions of length, mass, area.
There are many ways to cut a shape into equal
pieces.

These are true, but they
are not enough!



I will introduce problems only after
learners can add and subtract
fractions using the rules I teach
them.




If I learn the rules, I will be able to do
fractions.





Fractions work in real situations of sharing and
grouping, or dividing shapes, numbers and other
objects into parts.
Problems can help me understand fractions:
- share four pizzas between 7 friends
- find one third of a class of 42 children
- share R10 between 4 children.
I can use fractions to solve
problems about time, length,
mass, area and volume.
Quarter past ten
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If you teach like this …

You lead learners to believe this …

Learners need to know that …





Different fractions cannot be used
together.



If I can remember the ’numerator’ and
‘denominator’ of a fraction, then I will
know fractions.



I will teach halves and then quarters,
eighths, thirds etc in separate lessons.

Fraction language:

 In the first lesson of fractions, I show
learners the ‘numerator’ and
‘denominator’ of a fraction and tell them
to memorise these words.

 When I use the names of fractions, it is
much easier to talk about “6 over 7” than
to say 6 sevenths, or 6 parts out of 7
parts.
 When comparing fractions, I just tell

them it is the opposite of working with
whole numbers.
1

1

15

I read fractions as I see them, so for 4 I
say “fifteen over four”, but I do not
understand the purpose of the top and
bottom of a fraction, or how they work
together.
I treat the digits in fractions like whole
1
1
numbers, so 4 is bigger than 3 because
4 is bigger than 3.



There are patterns that link fractions e.g. if a
whole has 2 halves, 3 thirds, 4 quarters, then I can
work out that it will have 6 sixths, 7 sevenths, 8
eighths and these fractions all make one whole.
The “job” of the bottom number is to name the
piece or group of pieces we are working with. The
top number tells us how many of those pieces to
take.
3

So 5 of a chocolate means that the chocolate must
be divided into 5 equal fifths and we must take 3 of
3
5

those fifths. Then we will have of the chocolate.


11
4

is 11 quarters, or 11 divided into 4 parts.

There are 2 groups of 4 quarters to make a whole,
3

and 3 quarters (2 4) of a whole.

So 4 > 3, but 3 > 4
I teach these rules:
 Mixed fractions:
Multiply the whole number with the
denominator and add the numerator.
 Equivalent fractions:
Multiply top and bottom by the same
number.
 Multiplication:
Multiply tops with each other and
bottoms with each other.
 Division: When dividing by a fraction,
invert the last fraction and multiply.



I add fractions by adding tops together
3
4

3
4

and bottoms together: + =





6
8

Fractions have rules that I just need to
use and follow. I must try to learn them.
I think of the rules working separately on
the top number and the bottom number.
I keep forgetting the rules and when to
use them and I DON’T UNDERSTAND!
Multiplying fractions will always give a
1

 Fractions are parts of whole numbers and you need
to work with the top and bottom together.
 Work with diagrams to make sense of the problem.
 Don’t learn rules without first understanding
concepts!
 You can check your answers to see if they make
sense and are accurate.

1

bigger answer. So surely 2 × 2 must give
an answer that is bigger than half?
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Session 4: Solve problems without using rules
1. The facilitator will discuss Mrs Pieterse’s examples.
2. Work with a partner. Choose 4 questions from a grade and work them out together without
using rules. Explain how you do them.
3. Use the textbook used in your classroom for the grade you teach. Find examples of these
types of problems to solve.
Grade 4 (see CAPS page 121)
Meaning of a fraction
Part of a whole where the whole is
a single object
Part of a whole where the whole is
a collection of objects
Relationship
Ratio

Examples of problems
Susan eats two eighths of a chocolate bar. What fraction of the chocolate bar
is left? Show your answer in a drawing.
Five friends share 21 chocolates equally. How many chocolates does each
person get?
Barry earns a third of what his father earns per hour. If his father earns R267
per hour, how much does Barry earn per hour?
2
5

of a cup of milk is needed to make one batch of biscuits. How many cups of

milk are needed to make 5 batches of these biscuits?
Comparator

What is the longest? 5 of a metre or 4 of a metre?

Unit of measurement

I need 15 m material to make a shirt, and I have 45 m. How much material do I
still need to buy?
1
Name two numbers between 42 and 5.

Number
Fractional parts put together to
make a whole (iterative – repeating)
Grade 5 (see CAPS page 211)
Meaning of a fraction
Part of a whole where the whole is
a single object
Part of a whole where the whole is
a collection of objects

2

1

2

1

After a game, 55 athletes get of an orange each. How many oranges are
2
needed for the 55 athletes?

Examples of problems
1

1

Susan eats 3 of a chocolate cake. Another 4 is given away. How much cake is
left over?
1

A wall has 124 panels. A painter paints 3 of these panels. How many panels
has he painted? How many panels must still be painted? Or
2

Sue uses 3 of an apple to make a cake. If she has 30 apples, how many cakes
Relationship

can she bake?
The daughter earns a quarter of what her father earns per hour. If her father
earns R267 per hour, how much does the daughter earn?

Ratio

The recipe says that for every 2 cups of sugar, cup of butter is needed. If 50

1
4

cups of sugar are used; how many cups of butter are needed?
Comparator

What is the longest? 9 metres or 3 metres of a strip of material?

Unit of measurement

How many of a metre is there in 5 metre?

Number

Give a number that is greater than

Fractional parts put together to
make a whole (iterative – repeating)

35 children get cool drink. If each child gets 11 of a bottle of cool drink, how

6

2

1
3

2
3
2
33,

11

but less than 312
2

many bottles are needed to serve all the children?
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Grade 6 (see CAPS page 292)
Meaning of a fraction
Part of a whole where the whole is
a single object

Examples of problems
Susan eats one half of a chocolate bar. The remainder is equally divided
between two friends. How much does each one get? Show your answer in a
drawing.

Part of a whole where the whole is
a collection of objects

During the holidays, Avril spends 3 of his day watching TV and 4 of his day

Relationship

The son earns

1

1

sleeping. How many hours of his day are left?
20
100

of what his father earns per month.

If his father earns R18 000 per month, how much does the son earn?
Ratio

2
5

cup of milk is needed to make 40 biscuits. How many cups are needed for

2 000 biscuits? Or
Is 10 litre of milk enough to bake 2 000 of these biscuits?
Comparator

What is the longest? 100 of a metre or 10 of a metre of material?

Unit of measurement

Nomfundo needs 210 metres of rope to make a basket. How many baskets

6

7

2

1

can she make with 285 metres of rope?
Number

Indicate the position of the numbers 0,1;

Fractional parts put together to
make a whole (iterative – repeating)

On a sports day, 500 children get: 100 of a bottle of cool drink and 10 of a bar

Operator

Calculate: 3 × 336

8 2
40
; ;1
10 5 100

on a number line.

20

4

of chocolate. How many bottles and chocolate bars are needed to serve all the
children?
2

Grade 7
1. Write the following in ascending order (i.e. from smallest to biggest):
a) 0,3; 0,03; 0,042
b) 0,2; 0,21; 0,12
c) 0,7;
0,3256; 0,09
2. Write down the numbers at points A; B; C; and D on the number lines.
a)

b)

3. You are told 45 × 24 = 1 080. Use this to
4. You are told 23 × 37 = 851. Use this to
determine:
determine:
a) 4,5 × 2,4 b) 0,045 × 0,24 c) 0,45 × 240
a) 2,3 × 3,7 b) 0,23 × 0,37 c) 0,23 × 370
5. Calculate (without using a calculator):
6. At a supermarket, beef is sold at R32,60 per
kilogram.
a) 0,35 + 0,2 × 0,1
b) 0,42 ÷ 0,2 + 3,1 × 3
a) How much does 2 kg of beef cost?
b) How much does 0,2 kg of beef cost?
c) How much does 0,5 kg of beef cost?
7. A municipality charges R14,06 per kilolitre of water.
a) How much will 5 kilolitres of water cost?
b) How much will 6,5 kilolitres of water cost?

8. What is the next number in the pattern?
c) 0,89; 0,81; 0,73; 0,65; 0,57; ____.
d) 0,8; 1,6; 3,2; 6,4; 12,8; ____.

PILO workshop for Grade 4 – Grade 7 Mathematics developed by COUNT, 2016
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Diagnostic test for fractions
When you start teaching fractions in Grades 5, 6 or 7, use questions like these as a diagnostic
tool to see what your learners understand about fractions. Grade 4 teachers can use this as an
assessment task.
1. a) Share 4 chocolates equally between 3 friends. Use drawings to show how you do this. (2)
b) What fraction of the chocolates does each friend get?
(1)

1

2. There are 27 children in a class. How many children are there in 3 of this class?

(3)

3. Two children share one quarter of a pizza equally. What fraction of the pizza do they each
get?
(2)

5
8

1
4

4. Mark where and 1 are on this number line.
0

1

1

12
(2)

5. Use the fraction wall to order the following from the smallest to the biggest fraction:
2 3 1 5 1
; ; ; ;
3 4 6 8 2

(5)
one whole

half
half
third
third
third
quarter
quarter
quarter
quarter
fifth
fifth
fifth
fifth
fifth
sixth
sixth
sixth
sixth
sixth
sixth
seventh
seventh
seventh
seventh
seventh
seventh
seventh
eighth
eighth
eighth
eighth
eighth
eighth
eighth
eighth

6. Calculate: a)

3
4

3

+4

(2)

1

5

b) 3 6 + 2 6

(3)

Total: 20 marks
PILO workshop for Grade 4 – Grade 7 Mathematics developed by COUNT, 2016
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Session 5: Sequence of activities
Each of these kinds of activities are important to development a good fraction concept in learners.
The sequence is built up progressively as learners become more confident.
1. Equal sharing of a whole into parts

a) Sipho and Jenny have 7 chocolate bars. They want to share the chocolate equally
between them so that there is nothing left over. Show them how to do it.
b) Vuyo, Sam and Linda have 10 chocolate bars. They want to share the chocolate equally
between them so that there is nothing left over. Show them how to do it.
Who gets more chocolate: Vuyo or Sipho?
c) Vuyo, Sam and Linda have 17 chocolate bars. They want to share the chocolate equally
between them so that there is nothing left over. How much chocolate does each get?
These activities do not require learners to name parts or to write answers as symbols (in
fraction notation)

2. A whole can be cut into any number of parts.
3. Learn and understand the names of fractions using words only and not symbols yet (given as
social knowledge).
If a chocolate bar is cut into:
Two equal parts, we call them halves
Three equal parts, we call them thirds
Four equal parts, we call them fourths or quarters
Five equal parts, we call them fifths
Six equal parts, we call them sixths
Seven equal parts, we call them sevenths
Eight equal parts, we call them eighths

PILO workshop for Grade 4 – Grade 7 Mathematics developed by COUNT, 2016

19

4. Working out the name of a part in a diagram.
a) A pizza is cut into three equal parts. What do we call each of the parts?
b) A pizza is cut into five equal parts. What do we call each of the parts?

5. Compare the sizes of two fractions. Which is bigger?
Which is more: one third of a pizza or one fifth of a pizza?
Why do you say that?
6. Naming fractions
If a chocolate bar is cut into:
Two equal parts, we call them halves
Three equal parts, we call them thirds
Four equal parts, we call them fourths or quarters
Five equal parts, we call them fifths
Six equal parts, we call them sixths
Seven equal parts, we call them sevenths
Eight equal parts, we call them eighths
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20

7. ‘Counting’ in fractions (fraction chains)

Fractions on a number line

8. Equivalence of fractions
The pizzas in the Pizza shop are cut into eighths and quarters. Dan gets 3
quarters of a pizza. How many eighths must Vuyo get to have as much pizza as
Dan?
9. Finding the total of a collection when you know a fraction of it.
Lisa wants to know what is left over after a party.
a) How many bags of chips are left over if there are 3 big bags of chips, each
1
2

full?

b) How many containers of ice cream are left over if there are 2 containers
of ice cream each

1
4

full?

c) How many jugs of juice are left over if there are 2 jugs of juice, each

2
3

full?
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10. Another way to represent fractions:
We can show fractions on a number line:

3


2

35

4

5

We can also work with fractions of a measurement of length, mass, capacity or time.
 ¼ of a metre: 100 cm can be divided into 4 equal parts of 25 cm each.
1

3

So 4 of a metre is 25 cm. 4 of a metre is 25 × 3 = 75 cm.
1

 10 cm = 10 of a metre


We can also work with fractions of money.
3 brothers get a total of R60 pocket money. The oldest gets half of the money, the youngest
1

gets 6 of the money. How much do they each get?
11. Finding a fraction of a fraction
Thami, Phumi, and Suzie find that there is half a pizza left after the party.
How can they share it equally?
What fraction of the pizza do they each get?
These experiences of fractions prepare learners for working with equivalence, adding and
subtracting, multiplying and dividing fractions.

12. Equivalence
By the time you deal with equivalent fractions, learners should have developed a good
understanding of basic fractions and realised that some fractions with different numbers of parts
can be equal in size.
The concept of equivalence can be developed using problems such as:
1. Fraction of a fraction e.g. find a half of a third. If you cut a third into 2 equal parts, the new
parts are called sixths. So one third is the same as two sixths.
2. Fraction of a fraction problems help learners to see ‘families of fractions’
a. e.g.
3. Fraction of a collection e.g.

1
3
2
5

1
3

2

3

4

= 6 = 9 = 12
2

of 18 smarties = 6 of 18 smarties;
4

of 60 minutes is the same as 10 of 60 minutes

4. Equivalence of fractions
The pizzas in the Pizza shop are cut into eighths and quarters. Dan gets 3
quarters of a pizza. How many eighths must Vuyo get to have as much pizza as
Dan?
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5. Finding the total of a collection when you know a fraction of it.
Lisa wants to know what is left over after a party.
d) How many bags of chips are left over if there are 3 big bags of chips, each
1
2

full?

e) How many containers of ice cream are left over if there are 2 containers
of ice cream each

1
4

full?

f) How many jugs of juice are left over if there are 2 jugs of juice, each

2
3

full?
6. Finding a fraction of a fraction
Thami, Phumi, and Suzie find that there is half a pizza left after the party.
How can they share it equally?
What fraction of the pizza do they each get?
These experiences of fractions prepare learners for working with equivalence, adding and
subtracting, multiplying and dividing fractions.

Decimal fractions

(from Senior Phase Mathematics, Winning Teams and Olico)

Understanding decimals
You need to understand place value when you deal with decimal values.
What does 536,247 mean? The digits after the comma represent fractions less than one
unit written as tenths, hundredths and thousandths.
hundreds

tens

units

,

tenths

hundredths

thousandths

1
100

1
1 000

4

7

100s

10s

1s

,

1
10

5

3

6

,

2

1

1

1

So 536,247 means 5 × 100 + 3 × 10 + 6 × 1 + 2 × 10 + 4 × 100 + 7 × 1 000
Which decimal is bigger? 0,1 or 0,01?
1
1
0,1 = 10
0,01 = 100
From the diagrams we see
that 0,1 > 0,01
Similarly 0,01 > 0,001
And 0,001 > 0,0001

So when we compare decimals, we must look at their place value.
35,2 is bigger than 35,098 (2 tenths is bigger than no tenths) 35,2 > 35,098
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Rounding decimals
Example 1: Round off 23,46 to the nearest whole number.
Look at the digit to the right of units (whole numbers) in the tenths place of 23,46.
It is 4 which is less than 5 (the half-way point), so we round down to 23.
The closest whole number to the numbers
from 23 up to (but not including) 23,5 is 23.

The closest whole number to the
numbers from 23,5 to 24 is 24.

23,46
Example 2: Round 23,46 to the nearest tenth.
Look at the digit to the right of the tenths i.e. in the hundredth place of 23,46.
It is 6, which is bigger than 5 (the halfway point), so we round up to 23,5.
Converting decimals
a) We can rewrite a decimal as a fraction using our knowledge of place value:
6

2

60

2

62

62

31

0,62 = 10 + 100 = 100 + 100 = 100. The fraction 100 can be simplified to 50.
b) A fraction can be written as a decimal by writing it with a denominator of 10; 100
1
25
or 1 000. So 4 = 100 = 0,25.
Adding and subtracting decimals
Add or subtract decimals in the same way as we did for whole numbers. Line up the
numbers carefully according to place value.

15,03 can be
written as 15,030

Example 1:
26,473 + 18,25 = 44,723
1

2
+ 1
4
We ‘carry’ as we did
for whole numbers

6 ,
8 ,
4 ,

1

4
2
7

7 3
5 0
2 3

Example 2:
15,03 – 2,751 = 12,279
4

5 ,
2 ,
1 2 ,
1

91

0
7
2

12

3 10
5 1
7 9

Align the place value columns
by lining up the commas.

We ‘borrow’ as
we did for
whole numbers

Multiplying and dividing decimals by 10, 100 or 1 000
Our number system is based on the number 10, so multiplying or dividing by 10, 100 or
1 000 just shifts the place value.



Each time you multiply by a 10, the digits shift up one decimal place.
Moving the comma one place to the right will shift the digits up one decimal place.
Each time you divide by a 10, the digits shift down by one decimal place.
Moving the comma one place to the left will shift the digits up one decimal place.

Examples:
2,03 × 10 = 20,3
34,12 ÷ 10 = 3,412

For 10, move
one place.

531,289 × 100 = 53128,9
531,289 ÷ 100 = 5,31289
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Multiplying decimals
Multiply each decimal by a power of 10, to get rid of the comma. After calculating the
answer, correct for this and divide by the same power of 10.
Example:
0,02 × 7,4
0,02

×

7,4

×100
2

Multiply 0,02 by 100 and 7,4 by 10
to get rid of the decimals.

×10
×

74

÷ 100

= 148

÷ 10

0,148

Divide 148 by 100 and by 10
to make the final answer
correct

We can summarise what we have done as follows
Multiply 2 × 74 = 148
and so
0,02 × 7,4 = 0,148
2 places 1 place

3 places

Dividing decimals

First write the division of decimals as a fraction.

Then multiply top and bottom by a power of 10 – choose these to make the
denominator a whole number.
Example:
6,51 ÷ 0,3
Multiply numerator and denominator by the same
6,51
= 0,3
=

6,51 × 10
0,3 × 10

65,1
3

=

number to make denominator a whole number.

= 21,7

Percentage
𝑥

Percent means ‘out of 100’

𝑥% = 100

Converting between fractions, decimals and percentages
Worked examples:
a) Convert 25% to a fraction in simplest form.
25% =

25
100

1

1

2

Rewrite % as ‘out of 100’.

=4

Simplify fraction. Divide top and
bottom by the common factor of 25.

b) Convert 0,3 to a percentage.
3

1

0,3 = 10

Rewrite decimal as a fraction.

2

=

3 10

10 10

= 30%

=

30
100

Make an equivalent fraction
with a denominator of 100.
3

Rewrite it as a percentage.

PILO workshop for Grade 4 – Grade 7 Mathematics developed by COUNT, 2016

25

Calculating a percentage of an amount
To calculate 𝑥% of an amount, use
Worked example:

𝑥
×
100

the amount
20

20% of R75 = 100 × R75
=
=
=

20
R75
×
100
1
1
20 × 75
5100 × 1

R75
5

= R15

Finding what percentage a part of a whole is
To find what percentage a part (𝑥) is of a whole (𝑦), we want the fraction
Worked example:
21 learners out of the 420 learners in a school sing in the choir.
What percentage of the learners sings in the choir?
21
of 100%
420
21
100
=
×
%
420
1
1
21
100

=
=

20420

×

100
%
20

1

𝑥
𝑦

of 100%

%

= 5%

Calculating percentage increase or decrease
To find the percentage by which something has increased or decreased we calculate
=

new amount – original amount
original amount

× 100%

Worked example:
The number of learners taking maths drops from 500 to 470.
What percentage of the learners drop maths?
% decrease =
=

470 – 500
500

new amount – original amount
original amount

× 100% = −6%

× 100%

The negative shows that this is a
decrease in percentage, not an increase.
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Increase or decrease by a percentage
 To increase an amount by x% , you add x% of the amount to the amount.

amount + 𝑥% of amount = amount +

𝑥
𝑥
× amount = (1 +
) × amount
100
100

 To decrease an amount by x%, you subtract x% of the amount to the amount

amount − 𝑥% of amount = amount −

𝑥
𝑥
× amount = (1 −
) × amount
100
100

Worked examples:
1. The price of milk was R11, but is increased by 5%. What is the new price of
milk?
New price = R11 + 5% of R11 = R11 +
= (1 +

5
) × R11
100

5
×
100

If an amount is increased

R11

by 5%, you multiply by 1,05.
If the amount was
increased by 43% you

= (1,05) × R11 = R11,55

would multiply by 1,43.

2. You get a discount of 25% on a shirt that costs R400.
How much do you pay for the shirt?
25

New price = R400 – 25% of R400 = R400 – 100 × R400
25

= (1 − 100) × R400 = (0,75) × R400 = R300
Percentage back to whole
If 𝑥% = an amount

then 1% =

amount
𝑥

so 100% =

amount
𝑥

× 100

x% = an amount
÷𝑥
× 100

1% =

an amount
𝑥

100% =

an amount
𝑥

÷𝑥
× 100

× 100

Worked example:
30% of my class is boys. There are 12 boys in my class. How big is my class?
30% = 12 learners

12

1% = 30

12

so 100% = 30 × 100 = 40 learners

There are 40 learners in my class.
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Percentage questions for Grade 7
This learner has used 15 as a
number instead of a percentage.
15

She needs to find 100 of 240 and
then subtract from 240.

1. a) I score 40% for my maths test. If the test is out of 30 marks, what is my mark?
b) I get 24 out of 30 for my maths test. What percentage do I get for the test?
c) 25% of the learners at the camp are boys. There are 60 learners at the camp.
How many are boys?
d) I win R1 000 and decide to give 15% of this to my brother. How much money does my
brother get?
e) I took 14 litres from a water tank. This is 20% of the water in the water tank. How much
water is left in the water tank?
f) The price of milk increases from R10 to R11,90. By what percentage does the price of
milk increase?
g) The number of people who attend a clinic monthly drops from 40 to 16. By what
percentage does the number of people attending the clinic drop?
h) A shirt cost R600. I get 20% discount. How much do I pay?
i) The price of a car is R150 000 without VAT. What is the price when 14% VAT is added?
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Session 6: Reflection and evaluation
Participants’ summaries of key learnings from the workshop
Take a few minutes to reflect on what you have discussed, read, presented, and listened to in this
workshop.
13. What aspects of teaching fractions am I doing well?
14. Which aspects of teaching fractions do I need to change and improve?
15. What are the possible effects on the learner’s understanding when I use rules?
Think of one statement that you can write down to state your commitment to change in your
approach to teaching fractions (common, decimal or percentage)
Make a summary of what you have learnt and what you would like to implement in your classroom.
Learning about fractions

Action plan for me:

Did you learn something new about fractions,
decimals or percentages that you did not know
before?

[eg read the workshop material and the Tracker
carefully; make enough fraction strips for groups in
my class; buy fraction pieces; finish the fraction
lesson plans by _____ (date)]

What are the key things to remember about
teaching fractions to young learners?
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