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1
When we slide a shape
without turning it, we
say the shape has been
translated.

When we flip a shape over
to create its mirror image,
we say that the shape has
been reflected.

When we change the
position of a shape by
turning, we say the
shape has been rotated.
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On this page, children describe patterns in terms of rotations, reflections and translations.
Suggested lesson activities
In this lesson, children are encouraged to notice that a shape is reflected about a line and that as the
relative position of the line changes, so the position of the image changes.
The workbook activity can be consolidated by drawing images of shapes on different fold lines. This will
be done later in the workbook.
Answers and discussion

1.

Extend the patterns and describe how the shape has been transformed to create
the patterns.

1.

a.

Each element in the pattern is created by rotating the previous element one quarter of a
turn in a clockwise direction.
Although these patterns are made by a combination of a rotation (about a point) and a
translation, we want the children’s discussion to focus more on the rotation aspect and
less on the translation.
b.

Reflection
These patterns are made by a combination of a reflection (about a line of reflection in
the middle of the shape) and a translation OR by means of a reflection about an exterior
line of reflection. In the following question we draw attention to the position of the line
of reflection and this should not become a distraction in this question.
c.

2.

Mary and Lerato reflect this shape.

Translated (to the right)
d.

Mary

Lerato

Reflection
2.

What did Mary and Lerato do differently to create their images?
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Mary and Lerato both reflected the shape so that it is a mirror image of itself. Lerato drew
the image further away from the original shape than Mary did. They reflected the shape
about different lines.

2
1.
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Bingo, Felix, Denzil and Ivan are at the park.

Felix

On this page, children draw and interpret sketches of objects from different positions.

a. Which child will see the park like this?

Suggested lesson activities

Bingo

In preparation for this page, ask four children to sit around a desk. You may have other children standing
behind them. Arrange a few objects on the desk, see the illustration as an example:

Denzil

Draw attention to the fact that the shapes of objects look different from
different points of view.
One child will see the GeoGenius box like this:

Ivan

b. Which child will see the park like this?
and another like this:
Also question children about what they see. There will be some of the objects
that are hidden from some of the children. For example a child sitting behind
the NumberSense book will not see the blocks.
Children sitting opposite each other will see the reverse. For example, one child will see a pencil on the
right and the other will see the pencil on the left.

c. Draw a sketch of how Bingo sees the park.

Ask the children to draw a picture of what they see and share it with the group or class. Children should
be encouraged to notice that the 2-dimensional pictures of an object drawn from the side, front and back
views of the object do not show depth.

d. How is what Bingo sees the same and how is it different to what Denzil sees?

Answers and discussion

2.

a. Draw sketches of these sunglasses as they would

1.

A

be viewed from position A, B, C and D.

a.

Ivan

b. Denzil

D

B

c.

C
b. What is the same and what is different about the views from positions B and D?
3.

d.

Lorna draws this side view of a different pair of sunglasses.
Which of the following pairs of sunglasses do you think
Lorna was looking at? Explain why.

2.

a.

b.

3.
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In what Denzil sees, some of the roundabout is blocked by the tall tree. Denzil sees the
swings on the left of the roundabout and the sandpit on the right of the roundabout.
Bingo sees the swings on the right of the roundabout and the sandpit on the left of the
roundabout.
A

B

C

D

Neither views B or D show the shape of the sunglasses lenses. The arms of the sunglasses
in view B are on the left of the lenses, but the arms of the sunglasses in view D are on the
right of the lenses.
Lorna could have been looking at any one of the three pairs of sunglasses. The side view
does not show the shape of the frames.
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Complete.
a. 1 millennium + 1 century + 1 decade = ______ years

On this page, children solve problems involving calculations and conversions between appropriate time
units including decades, centuries and millennia.

b. 1 millennium + 2 centuries = ______ years

Answers and discussion

c. 2 millennia + 6 decades = ______ years
d. 3 252 years = ____ millennia + ____ centuries + ____ decades + ____ years

1.

e. 11 decades = ______ century and _____ years
f.

half a millennium = _____ years

a.

1 millennium

1 century

b.

1 millennium

2 centuries

c.

2 millennia

d.

3 252 years

3 millennia

e.

11 decades

1 century and 10 years

f.

half a millennium

500 years

g.

half a millennium

5 centuries

g. half a millennium = _____ centuries
2.

This is a timetable of Vusi’s day. Complete both columns and answer the questions.
12-hour time
Vusi wakes up

24-hour time

6:20iam

Vusi cycles to school

6 decades

2.

07:35

Vusi wakes up

1 decade = 1 110 years
1 200 years

2 060 years
2 centuries

5 decades

2 years

12-hour

24-hour

6: 20 am

:

School starts

7:55 am

Vusi cycles to school

First break starts

10:20 am

School starts

7: 55 am

:

First break starts

10: 20 am

:

Second break starts

12:35

School ends

15:10

Tennis practice starts

15:30

Vusi goes home

5:15 pm

a. How long is it from the time that Vusi wakes up to the time school starts?

b. How long is it from the start of first break to the start of second break?

c. Vusi leaves home at 7:35iam and goes home again at 5:15ipm. How long was
he away from home?
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:

am

:

Second break starts

07: 35

pm

12: 35

School ends

:

pm

15: 10

Tennis practice starts

:

pm

15: 30

Vusi goes home

a.

1 hour and 35 minutes

b.

2 hours and 15 minutes

c.

9 hours and 40 minutes

5: 15 pm

:
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Years ago, people described length in terms of body parts. Because of the problems
associated with this way of measuring, people began to introduce standardised units
of measurement. One of these units is what we today know as a metre. To measure
lengths shorter than a metre, the metre was divided into smaller parts. We call one
hundredth of a metre a centimetre and one tenth of a centimetre a millimeter.

1.

Without using a ruler, string or tape measure, determine which of these lines is
longest. Explain how you did it.

On this page, children estimate, measure, record and compare length using centimetres and millimetres.
Suggested lesson activities
People are interested in measuring as a means to compare things. The standard units that we use today
are a relatively modern human construction. The intention of this activity is to remind children of the
need for a standard unit of measurement in order to compare items. It is possible for a child to compare
the lengths of lines A and B using any informal unit of measurement, but it becomes problematic when
one child measures the length of line A using an informal unit of measurement and another child
measures the length of line B using a different informal unit of measurement.
Children should be given the opportunity to discuss strategies of comparing length without using the
standard units of measurement that they are now familiar with. They can compare the length of these
lines in terms of how many beans they can put along each line, or how many paper clips fit along each
line, or how many times a 10 c coin can roll along the line. Discuss the implications of each, for example:
beans should all be the same size, paper clips may not fit easily along curved lines. It is important that
children realise that to compare the two lines, it is possible to use a non-standard unit of measurement.

A

B

During the discussion ask children to share the measurements that they used. One group may have
measured that line A is 8 paper clips long and another group may have measured that line B is 3 and a
half rolls of a 10 c coin. Does this mean that line A is longer than line B?
Before children list items with the given dimensions, ask them how they are going to look for these items.
They could decide to use body parts, for example, some children may have a nail width close to 5 mm or
the width of the middle three fingers taken at the knuckles may be 5 cm, etc.

2.

Estimate the length of lines A and B in millimetres.
A:

3.

________ mm

5.

________ mm

Using a piece of string and a ruler marked in millimetres, determine the actual
lengths of A and B in millimetres. Which line is longest?
A = ________ mm

4.

B:

B = ________ mm

Compare the answers that you got in question 1 and question 3. Do they agree
with each other? If not, why not?

Make a list of different items that you estimate to have the following dimensions:
5 millimetres, 5 centimetres, 10 centimetres and 25 centimetres. List them in the
tables on the next page. Do not use any measuring instrument as you make these
estimates.
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Please supervise that when children estimate in question 5, they first make their lists and THEN go about
measuring with a ruler. This is important in terms of developing their mental images of different lengths.
Discuss with children what a good or a bad estimate might be. To be 5 mm out when estimating 5 mm is
not good, but to be 5 mm out when estimating 5, 10 or 25 centimetres is good.
Resources required:
Possible units for measuring (e.g. 10 c coins, paper clips, beans), string, ruler marked in centimetres and
millimetres.
Answers and discussion
7.

a.

32 mm

3 cm 2 mm

3,2 cm

f.

601 cm

6 m 1 cm

b.

56 mm

5 cm 6 mm

5,6 cm

g.

2 400 m

2 km 400 m

2,4 km

c.

78 mm

7 cm 8 mm

7,8 cm

h.

3 140 m

3 km 140 m

3,14 km

d.

250 cm

2 m 50 cm

2,5 m

i.

5 070 m

5 km 70 m

e.

348 cm

3 m 48 cm

3,48 m

6,01 m

5,07 km
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A polyhedron is a closed three-dimensional solid which
consists of a collection of polygons joined at their edges.

On this page, children investigate and compare 3-D objects according to faces, vertices and edges.
Resources required:
GeoGenius Construction Kit
Answers and discussion

1.

Use the GeoGenius Construction Kit to investigate the answers to these questions.

1.

a. Using exactly five rectangles and one pentagon is it possible to make a
polyhedron with these shapes?

a.

No

b.

A second pentagon is needed.

c.

b. Using at most one other shape is it possible to complete a polyhedron?
What other shape did you use?
c. Draw a rough sketch of the polyhedron
you made.
d. What is the name of this polyhedron?

Polyhedrons have faces, edges and vertices.

2.

edge

vertex

2.

face

Refer to the polyhedron you built in question 1:
a. How many faces does the polyhedron have?
3.

b. How many edges does the polyhedron have?
c. How many vertices does the polyhedron have?
d. Which shapes are joined together at each vertex of this polyhedron?
3.

a. Join three equilateral triangles together to form a
vertex. Continue to join equilateral triangles until you
complete a polyhedron with three equilateral triangles
at each vertex. Draw a rough sketch of the
polyhedron you have made.
b. What is the name of this polyhedron?
c. How many faces, edges and vertices does this polyhedron have?

4.

Can you join two shapes together to form a vertex of a polyhedron? Discuss.
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4.

d.

Pentagonal-based prism

a.

7 faces

b.

15 edges

c.

10 vertices

d.

2 rectangles and a pentagon

b.

Triangular-based pyramid or tetrahedron

c.

4 faces, 6 edges and 4 vertices

No. Two shapes (faces) joined at a vertex lie back-to-back. A third shape (face) is needed to open up
the point where they meet.
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Study the time zone map at the back of the book. The map shows the
time zones for different countries in the world.
The time zone marked as 0 is known as the Coordinated Universal Time (or UTC)
zone. England is in the UTC zone.
If it is 7 am in England we can determine what time it is in South Africa. The map
shows that South Africa is in the +2 zone. So, if the time in England is 7 am then
the time in South Africa is 7 + 2 = 9 am.
If it is 7 am in Perth it is 1 am in South Africa. The map shows that Perth is in the
+8 time zone and South Africa is in the +2 zone. This means that Perth is 6 hours
ahead of South Africa so in South Africa it will be 7 – 6 = 1 am.
1.

It is 8 pm in London, England.
a. What is the time in Johannesburg, South Africa?
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On this page, children solve problems involving calculation and conversion between appropriate time
units including time zones and differences.
Suggested lesson activities
This is the first time that children are introduced to the concept of time zones in Mathematics. Children
should have learned about the rotation of the earth on its axis in Natural Sciences in Grade 5. This
concept may need some discussion when introducing children to the time zone map.
Resources required:
Time zone map (poster or whiteboard projection)
Give children plenty opportunity to work through the time changes. Ask them to explain how they worked
out the time.
Answers and discussion
1.

a.

10 pm
8 pm + 2 hours

b. What is the time in Perth, Australia?

b.

8 pm + 8 hours = (8 pm + 4 hours) + 4 hours

c. What is the time in Rio de Janeiro, Brazil?
c.

d. What is the time in Los Angeles, United States of America?
2.

4 am the next day

5 pm
8 pm – 3 hours

d.

It is 5 pm in Nairobi, Kenya.

12 midday
8 pm – 8 hours

a. What is the time in London, England?
2.

a.

b. What is the time in Johannesburg, South Africa?

2 pm
5 pm – 3 hours, London [0] is 3 hours behind Nairobi [+3]

b.

c. What is the time in Sydney, Australia?

4 pm
5 pm – 1 hours, Johannesburg [+2] is 1 hour behind Nairobi [+3]

d. What is the time in Los Angeles, United States of America?
3.

c.

5 pm + 7 hours, Sydney [+10] is 7 hours ahead of Nairobi [+3]

What day and time is it in South Africa when Perth starts New Year celebrations?
d.

4.

Zinzi lives in South Africa. She would like to call her aunt who
is on holiday in Thailand. Her aunt says she should call at 8 pm
Thailand time. At what time should she make the phone call in
South Africa?

12 midnight

6 am
5 pm – 11 hours = 5 pm – 5 hours – 6 hours, Los Angeles [-8] is 11 hours behind Nairobi
[+3]

3.

6 pm, 31 December
Midnight – 6 hours, South Africa [+2] is 6 hours behind Perth [+8]

4.

3 pm
8 pm – 5 hours = 3 pm, South Africa [+2] is 5 hours behind of Thailand [+7]
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1.

Facebook requires people to be at least
13 years old before they can create a
Facebook account. According to a recent

On these pages, children pose simple questions about their environment and suggest different sources for
the collection of appropriate data.

report, more than half of the children interviewed

Suggested lesson activities

had a Facebook account before the age of 13.

Social media are becoming increasingly popular. Despite the regulations and warnings many children are
joining social media platforms that are not suitable for children.

What data do you need to collect in order to
determine the answer to the question:
“What percentage of children in my school who
are younger than 13 have a Facebook account?”
2.

Pages 8 & 9

How are you going to collect this data? Who are you going to ask? How many
people are you going to ask? Explain the best way to collect the data so
that it is representative of all the children in your school.

Children should recognise that they do not need to collect information from every child at their school,
they can select a sample from the school. The number of children that they survey should be determined
by the size of the population (the size of the school). The more children surveyed, the better the sample
represents the children in the school. A sample should be selected so that it is representative of the
population. To do so the sample could be stratified and then the children selected randomly. For
example, first decide how many children from each grade to survey and then randomly select that
number of children from each grade. Since, we are only interested in children under 13 years, the high
school can be excluded.
Children could put all the names for each grade in a hat, and randomly draw out about 20 names for each
grade. It may be interesting for different groups to interview different groups of 20 children to see how
similar and how different the results of the survey are. You may like to explore other methods – computer
programs like Excel can do random number generating. Some scientific calculators are also able to
generate random numbers. These numbers can reference children names.

In statistics a population refers to all of the possible observations that can be made.
For example, if we are studying the social media subscriptions of children in a
school, the population is all of the children in the school. If, however, we are studying
the social media subscriptions of children in a town then the population is all of the
children in the town.
Because it can be difficult to survey all the members of the population, a sample,

The questionnaire should be simple and to the point. For example:
Please tick one option for each question. Your response
will remain anonymous.
1. How old are you?
Younger than 13 yrs

13 yrs or older

which is a subset of the population, is selected and surveyed with the purpose of
making conclusions or predictions about the whole population. It is important that

2. Do you have a Facebook account?
Yes

the sample is selected so that it is as representative of the population as possible.
3.

Design a simple questionnaire that you will use to collect the data that you need to
answer the question.

4.

Discuss any special considerations that you need to make when handing out and
collecting the questionnaire.

No

Thank you
It is very important that these responses are anonymous. Discuss the meaning of the words ‘anonymous’
and ‘confidential’ with the children.
The nature of this questionnaire is sensitive. Children may not be honest about having a Facebook
account because they are scared that they may get into trouble. In order to ensure anonymity, children
could ask that questionnaires are returned by putting them in a box (as opposed to handing them straight
back to the children doing the investigation).
When children ask other children to fill in a questionnaire, it is important that they explain the intention
of the questionnaire and assure children that the questionnaire will remain anonymous.

Grade 6 NS Companion (English)
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Anonymous means that a person’s identity (name) is either unknown or not reported.
5.

Hand out your questionnaire to at least 50 children at your school. Collect back as
many completed questionnaires as you can and use tallies to record their responses
in the table.
Younger than 13 years
13 years or older
Tallies

Total

Tallies

Total

Has a Facebook
account
Does not have a
Facebook account
Total
6.

What percentage of the questionnaires that you handed out were returned? Why
do you think you did not get them all back? What could you have done to get a
larger percentage of the questionnaires back?

7.

What percentage of the children younger than 13 years have a Facebook account?

8.

Do your data agree with the report which claims that more than one half of school
children have a Facebook account before the age of 13?

9.

Summarise in a statement what your data tells about the number of children in
your school who have a Facebook account before they are 13 years old.

10. What percentage of the children older than 13 years have a Facebook account?

11. Based on the data that you have collected, how observant do you think people are
of the rule that you have to be at least 13 years old to have a Facebook account?

12. Write a new question that you would now like to answer and which you cannot
answer based on the information that you have collected.
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Children may find that they don’t get all their questionnaires back. If they get too few, then they may
need to reflect on why their questionnaires were not returned and to try a different strategy to get more
back.
Children may need some guidance calculating a percentage of children who have Facebook accounts,
especially if their total is not out of a factor of 100. Children can use this percentage to make a summary
statement. For example, “At Hillcrest Christian Academy 30% of children under 13 years have a Facebook
account.”
Resources required:
Class list
Answers and discussion
1.

Age in years and whether or not a child has a Facebook account.

4.

The person who fills in the questionnaire must remain anonymous. They could be
dishonest because they think they may get into trouble for having a Facebook account or
they could refuse to fill in the questionnaire.

10
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Perimeter refers to the total distance around the outside of a figure.
1.

On this page, children solve problems involving perimeter of polygons and investigate perimeter of
rectangles.

Determine the perimeter of each of the polygons. Show your working.
a.

Suggested lesson activities

b.

5,1 cm

74 mm
3,5 cm

20 mm

Question 2 is not asking for the general most efficient method for calculating the perimeter of rectangles.
It is asking children to look at the dimensions of THIS rectangle to select the most valid method. We want
children to feel comfortable with a range of suitable methods. In question 3, children should choose the
method that they use depending on the dimensions of the rectangles.

6,4 cm
4,1 cm

25 mm
28 mm

7,2 cm

Encourage children to share the methods that they use to determine the perimeter of a rectangle and
motivate why the method that they use is efficient.

Answers and discussion

2.

This is how Risima worked out the perimeter for this rectangle.

1.

15 cm
4 cm

2.

a.

26,3 cm

b.

238 mm

a.

Kenny and Khobus’ methods could also be used.
Lebogang’s method (2 4 15 23) could not be used. It is not a valid method
because it only includes three sides of the rectangle, 4 cm, 4 cm and 15 cm. Alternatively
the method is correct, but Lebogang forgot about the order of operations and did not
add in the brackets.

Study the methods used by other children:

 Kenny: 2 × 4 + 2 × 15
 Khobus: 2 × (4 + 15)
 Lebogang: 2 × 4 + 15

In this case it may be more efficient to double 4 and 15 and then add these together.
This is because 15 is easy to double.

b.

a. Which of these other methods could Risima also use?

If the dimensions were 16 cm and 4 cm, then it would be better to first add 16 and 4 and
then to double 20.

b. Which method is the most efficient?

3.

3.

For each rectangle use the most efficient method to calculate the perimeter of
these rectangles. Use your working to show how you used the method you chose
and be ready to discuss why you chose it.
1,5 cm
10 cm
c.
a.
b.
6 cm
10 cm

4 cm
3 cm
4.

Investigate how many different rectangles you can draw with a perimeter of 54 cm.
Explain how you worked this out.
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4.

a.

11 cm

b.

18 cm

c.

40 cm

The perimeter of a rectangle will be double the sum of two sides. Half of 54 is 27, so we need
to determine pairs of numbers that have a sum of 27. This will be infinite unless the
investigation restricts the dimensions of rectangles to whole numbers. There are 13 rectangles
that have a perimeter of 54 cm when dimensions are whole numbers. See table below for all
possibilities.
1

2

3

4

5

6

7

8

9

10

11

12

13

26

25

24

23

22

21

20

19

18

17

16

15

14

On this page, children solve problems involving calculation between units of measurement for capacity.
Answers and discussion
1.

0,1 ml

0,6 ml

1,3 ml 1,8 ml

0,4 ml 0,8 ml 1,2 ml 1,6 ml

2.

0,5ml 0,9ml 1,25ml 1,8ml

3.
Cheese Scones

4.

flour

500 ml

2 cups

baking powder

10 ml

2 teaspoons

cayenne pepper

1 ml

1

salt

2 ml

2

cheddar cheese

250 ml

1 cup

vegetable oil

15 ml

1 tablespoon

milk

125 ml

1

a.

5
5

2

teaspoon
teaspoon

cup

54 cups
The thinking that children could follow is 72 × 3-quarters = 216-quarters. But 4quarters is 1, so 216-quarters is 54 (216 ÷ 4)

b.

Grade 6 NS Companion (English)

13 litres 500 millilitres
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The amount of turn between two lines joined at a point is
called the angle.

arm
angle
arm

An angle is made up of two lines called the arms of the angle.
The point where the two lines meet is called the vertex.

On these pages, children describe and compare 2-D shapes according to the number and length of sides
as well as angle size of corners.
Resources required:
Scissors, tangram pieces (from back of book), plastic bag to store puzzle pieces, coloured pens or pencils
Answers and discussion

An angle equal to a quarter of a complete turn is called a right angle.

1.

right angle
An angle smaller than a quarter of a complete turn is called an
acute angle.

All angles marked in green are right angles and opposite sides are equal in length.

acute angle
2.

.
obtuse angle

An angle larger than a quarter of a complete turn but
smaller than a half turn is called an obtuse angle.
The angles marked in yellow are acute angles and the angles marked in purple are
obtuse angles. The sides opposite each other are equal in length.

straight angle
An angle equal to a half turn is called a straight angle.

3.

Turn to the back of the book and cut out the tangram puzzle pieces.
Keep these pieces in a safe place because you will use them again.
1.

Use puzzle pieces 3, 4 and 5.
All angles marked in green are right angles and opposite sides are equal in length.

a. Make a rectangle. Record your findings by means of a rough sketch drawing.
4.

b. Indicate whether the angles of the rectangle are right angles, acute angles or
obtuse angles.
c. Indicate which sides of the rectangle are equal using a coloured pencil.
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The angles marked in yellow are acute angles and the angles marked in purple are
obtuse angles. The sides opposite each other are equal in length.
5.

The rectangle and the parallelogram both have opposite sides equal in length. All four
corners of a rectangle are right angles. The parallelogram has an opposite pair of acute
angles and an opposite pair of obtuse angles.
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Study the map of South Africa at the back of the book.
1.

2.

3.

Give the grid reference of:
a. Upington

c. Polokwane

b. Durban

d. Cape Town

What city is found in:

Page 14
On this page, children locate position on a coded map and describe how to move between positions on
1.
the map. Children also measure and solve problems involving calculation between units of measurement
using given scale.
Resources required:
String, ruler marked in centimetres and millimetres

a. G7

c. H2

Answers and discussion

b. J9

d. K10

1.

The Jafta family drive east from Cape Town on the N2. They turn left onto the N6.
a. Where could they be going?

2.

b. Explain another route that they could take to get to the same place.
3.

4.

The map of South Africa has a scale of 1 : 13 500 000. This means that 1 cm on the
map is really 13 500 000 cm on the ground.

4.

a. How far is 13 500 000 cm in metres?

5.

b. How far is 13 500 000 cm in kilometres?
6.

5.

a. Use a piece of string, a ruler and the scale of the map to determine the length
of the N2 between Cape Town and Durban.
b. Use the internet to determine the actual distance between Cape Town and
Durban along the N2.

6.

a. Use a piece of string, a ruler and the scale of the map to determine the length
of the N12 between Kimberley and Beaufort West.
b. Use the internet to determine the actual distance between Kimberley and
Beaufort West along the N12.

7.

Reflect on your answers to questions 5 and 6. Why do you think there is such a
difference between the distance that you calculated using a ruler and the scale of
the map and the distance according to the internet using a piece of string, a ruler
and the scale?
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7.

a.

D7

c.

L12

b.

L5

d.

B2

a.

Kimberley

c.

Port Elizabeth

b.

Johannesburg

d.

Pretoria

a.

Bloemfontein

b.

They could also travel straight to Bloemfontein on the N1.

a.

135 000 metres

b.

135 kilometres

a.

Approximately 1 485 km

b.

1 663 km

a.

Approximately 540 km

b.

493 km.

An imprecision of 1 mm using the string is 13,5 km, i.e. 5 mm 97,5 km and because of the
scale of the map we cannot detect all the turns and twists in the road – which may explain why
most estimates will be less than the actual length.

15
1.

Page 15

What weight (mass) is shown on each scale?
a.

b.

On this page, children estimate the mass of objects in grams and kilograms and solve problems involving
converting between kilograms and tons.

c.

Suggested lesson activities
Let children hold measuring weights to get a feel for different masses. Ask them what other objects they
think weigh the same as a 5 g weight, 50 g weight etc.
Resources required:
Paper cups, water, kitchen scale (digital is preferable here)
Answers and discussion

2.

a.

4 kg

3.

a.

1 000 kg

1 ton

d.

2 125 kg

1 ton

a. Mark four paper cups A, B, C and D.

b.

2 000 kg

2 tons

e.

4 700 kg

4,7 ton

b. Without using a scale fill each cup with water until you estimate that they
weigh:

c.

200 kg

ton

f.

12 000 kg

A: 10 grams

B: 25 grams

C: 100 grams

D: 200 grams

c. Weigh each cup on a kitchen scale. Write down the actual weight (mass) and
compare it with your estimate.

3.

Complete.
a. 1 000 kg = 1 ton

d. 2 125 kg = ________ tons

b. 2 000 kg = ________tons

e. ________ kg = 4

1

c. ________ kg = ton

f.

5

4.

19 g

bee

9
100

g

1

rabbit

1 ton

giraffe

190 kg

mouse

1 kg

Grade 6 NS Companion (English)

2

10

tons

________ kg = 12 tons

Match each animal with its approximate weight.
lion

7

4.

3,4 kg

16,5 kg

1.

b.

lion

19 g

bee

g

rabbit

1 ton

giraffe

190 kg

mouse

1 kg

c.

12 ton
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The number of square units of a certain size needed to cover the surface of a figure is
referred to as the area of the figure.
1.

Page 16
On this page, children investigate and determine the areas of rectangles and triangles using square
grids.

Determine the area of the rectangles. Explain how you work out your answer.

Suggested lesson activities

a.

It is important that children spend time sharing their strategies and justifying their answers.

b.

c.

Children can determine the area of rectangles in question 1 by counting the squares or by counting the
number of squares in each row and multiplying by the number of rows – as they do so they should
come to realise that this is the same as multiplying the length by the breadth of the rectangle.
Teachers should initiate a discussion about what children may notice about the area of the polygons in
question 2. At this stage children should still be counting squares to determine area of polygons.
Sometimes half squares are apparent, for example when a square is cut by a diagonal. Others are more
complicated and children should start to notice half rectangles.
Teachers should take caution not to tell children what methods or strategies to use to work out their
solutions, but rather let the children explain their thinking. Specific strategies will become more
explicit in the following pages.

2.

Determine the area of each polygon. Explain how you work out your answer.

Answers and discussion

a.

1.

b.

c.

d.

2.

e.

f.

g.

h.

3.

3.

a.

10 square units

c.

9 square units

b.

20 square units

a.

4 square units

e.

9 square units

b.

2 square units

f.

4 square units

c.

8 square units

g.

6 square units

d.

4 square units

h.

3 square units

a.

4 square units

Determine the area of the triangles. Explain how you work out your answer.
a.

b.

c.
Half of a 2 by 4 rectangle

Grade 4 NS Geometry (English)

16
b.

4 square units

Half of a 1 by 2 rectangle
1 square

half of 2 sqaures

and
Half of a 3 by 2 rectangle

half of 6 squares

3 squares
c.

7 square units

Half of a 1 by 3 rectangle

half of 3 squares

1 squares
and
Half of a 4 by 3 rectangle
squares 6 squares

Grade 4 NS Geometry (English)

half of 12
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1.

On this page, children examine ungrouped numerical data to determine the most frequently occurring
score (mode) and the midpoint (median) of the data set in order to describe central tendencies.

These are Anwar’s estimates (in seconds): 53; 64; 68; 53; 60; 55; 56

Suggested lesson activities

These are Denzil’s estimates (in seconds): 58; 54; 51; 62; 48; 65

This page works very well as a classroom activity. Follow the activity guidelines before children open their
workbooks.

Determine the mode for Anwar’s estimates and Denzil’s estimates.

Another value that can be used to summarise and represent a set of data is the
median. The median is the central, or middle, value. It is the middle value when
the data is arranged in numerical order.
2.

Page 17

Shaheeda has two friends who have estimated how long a minute takes. Shaheeda
timed their estimates using a stopwatch. She gave Anwar seven chances and Denzil
six chances.

Study Anwar’s estimates of how long a minute is.
a. Write his estimates in order from smallest to largest value.
b. What is the median of Anwar’s estimates?

Ask children if they can estimate how long a minute is without using a watch. Explain to children that you
are going to test how well they can estimate the length of a minute. Tell the children when the minute
‘starts’ and start a stopwatch. They must put their hand up when they think a minute (or 60 seconds) is
up. Record the actual time in seconds. Repeat for all the children in the class.
Write all these times (in seconds) on the board. Ask the children how good the class is at estimating the
duration of 60 seconds. They may notice that some were very close, some underestimated and others
overestimated. Emphasise that you want to describe the whole class’s estimate and not all the individual
estimates. Direct the discussion towards the modal value. The modal value is the length of times in
seconds that most children estimated 60 seconds to be and could be used as an indication for the whole
class estimate.
Then, try compare two groups to see which group had a closer estimate to 60 seconds. Try choose two
groups that will not have a modal value to create the problem: “Is there another number that can
summarise or represent the data?” Choose one group with an even number of children and a second
group with an odd number of children.
Now the children are ready to use their workbooks. Introduce and explain the median to the children.
Resources required:

When there is an even number of data values, the median is a number half
1
way between the two middle numbers. For example, 6 lies half way between
2
5 and 8.

Stopwatch
Answers and discussion
1.

Modal estimate for Anwar

53 seconds

There is no modal estimate for Denzil
2.

3.

Study Denzil’s estimates of how long a minute is.
a. Write his estimates in order from smallest to largest value.

3.

4.

b. What is Denzil’s median estimate?

4.

Who has a better idea of how long a minute is, Anwar or Denzil? Give reasons for
your answer.

Grade 6 NS Companion (English)

a.

53; 53; 55; 56; 60; 64; 68

b.

Median estimate

a.

48; 51; 54; 58; 62; 65

b.

Middle values are 54 and 58. Median estimate

56 seconds

56 seconds

We cannot tell from these lists who is better. We cannot compare Anwar and Denzil’s
modal estimate because there is no mode in Denzil’s list. If we use the median to
represent each of the boy’s estimates then they are as good as each other at estimating
a minute.
The mean has not yet been defined although children may be familiar with determining
the mean as an average of their marks. Should they suggest using this average, the
mean estimate for Anwar is approximately 58,4 seconds and the mean estimate for
Denzil is 56,3 which indicates that Anwar is better at estimating the time of a minute.
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1.

Study the definition of the types of triangles in the glossary at the back of the book.
Determine whether these triangles are scalene or isosceles and whether they are
right-angled or obtuse angled.

Page 18 & 19
On this page, children investigate tessellating triangles and focus on the similarities and differences
1.
between rectangles and parallelograms.
Resources required:

A

B

Ruler marked in millimetres, cardboard, scissors, glue and coloured pens
Answers and discussion
1.

2.

Triangle A is an obtuse-angled scalene triangle.
Triangle B is a right-angled scalene triangle.

Trace and cut out at least 10 copies of each triangle. Create a tessellation with
each triangle using only slides and turns (do not flip the triangles). Paste your
tessellation of triangle A here and your tessellation of triangle B on the next page.

3.

Different quadrilaterals are indicated on the tessellations above. Remember that at this stage, the
only way for children to know that the opposite sides are parallel is to observe that they look
parallel. Triangle A tessellates to form three different parallelograms. Triangle B also tessellates to
form three different parallelograms – one of those is a rectangle (indicated in red). Children may
also indicate other larger parallelograms and rectangles – try to encourage them to only identify
the parallelograms and rectangles made up of two triangles.

4.

By studying the tessellations and the transformations of the triangles to create these
quadrilaterals it can be concluded that the opposite sides of a parallelogram (and rectangle) are
equal in length because they have been created using identical triangles. The opposite angles of
the parallelogram are also equal in size because they are made up of the equal angles of the
identical triangles.
The rectangle is special in that its interior angles are right-angled which we know because it was
created using a right-angled triangle.

A parallelogram is a quadrilateral with both pairs of opposite sides parallel.

A rectangle is a parallelogram whose interior angles are 90˚.

Grade 6 NS Companion (English)
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1.

Page 20

Complete.
a. 5 weeks = ____ days

d. 96 hours = ____ days

b. 4 hours = ____ minutes

e. 730 days = ____ years

c. 300 seconds = ____ minutes

f.

On this page, children solve problems involving calculation and conversion between appropriate time
units including time zones and differences.
Suggested lesson activities

2.

3 days = ____ hours

Zoliswa attends netball practice for 90 minutes on 4 days
of the week.
a. How many minutes of practice is that per week?

Give children plenty opportunity to work through the time changes. Ask them to explain how they worked
out the time.
Resources required:
Time zone map (poster or projected on whiteboard)
Answers and discussion

b. How many hours is that?
3.

1.

Zintle phoned Michelle five times on a particular day.
The length of time spent on each of the calls is:
3:20
6:10
4:05
1:54
13:06
For how long did she phone Michelle altogether on
the day?

2.

a.

5 weeks

35 days

d.

96 hours

4 days

b.

4 hours

240 minutes

e.

730 days

2 years

c.

300 seconds

f.

3 days

a.

360 minutes

b.

6 hours

3.

28:35

4.

a.

Study the time zone map at the back of the book to answer the questions.
4.

b.

a. What time is it in Paris, France?
c.

d. What time is it in Rio de Janeiro, South America?

d.

already 7 pm in Canada.

b. Do you think she is calling at a good time? If not, what do you suggest she
does?

Grade 6 NS Companion (English)

7 am
3 pm – 3 hours – 5 hours, Mexico City [ 6] is 8 hours behind South

10 am
3 pm 5 hours 3 pm – 3 hours – 2 hours, Rio de Janeiro [ 3] is 5 hours behind
South Africa [ 2]

Suzi is in Ottawa in Canada. She would like to call home to South Africa. It is
a. What time is it in South Africa?

7 hours, Tokyo [ 9] is 7 hours ahead of South Africa [ 2]

3 pm 8 hours
Africa [ 2]

c. What time is it in Mexico City, Mexico?

5.

1 hours, Paris [ 1] is 1 hours behind South Africa [ 2]

10 pm
3 pm

b. What time is it in Tokyo, Japan?

72 hours

2 pm
3 pm

It is 3 pm in South Africa.

5 minutes

5.

a.

2 am (the following day)
7 pm 7 hours
Ottawa [ 5]

b.

7 pm

5 hours

2 hours, South Africa [ 2] is 7 hours ahead of

It is not a good time because most people are sleeping at 2 am. She should rather phone
early the next morning, about 7 am (If she waits 5 hours then it will be midnight for her
and she will be tired or sleeping).
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Study the map of South Africa at the back of the book .
The scale of the map is 1 : 13 500 000.
1.

The Williams family are going on holiday to the Punda Maria rest camp in the
Kruger National Park.
a. Explain how the Williams family should drive from Johannesburg to the
northern part of the Kruger National Park.
b. Can you use the map of South Africa to explain to the Williams family how to
get to Punda Maria rest camp? Explain.

2.

Study the map of the Kruger National Park at the back of the book.
The scale of the map is 1 : 1 700 000.
a. Can you use the map of the Kruger National Park to explain
to the Williams family how to get to Punda Maria rest camp from
Punda Maria gate? Explain.

b. Can you use the map of the Kruger National Park to explain to the Williams
family how to get to the Kruger National Park from their home in
Johannesburg? Explain.

c. Can you use the map of the Kruger National Park to explain to the Williams
family how to get to their chalet in Punda Maria rest camp? Explain.
3.

4.

Page 21
On this page, children describe how to move between positions on the map and measure and solve
problems involving calculating between units of measurement using given scale.
Suggested lesson activities
Initiate a discussion about the map of South Africa before children start to answer questions. Ask children
if they can find the town that they live in or the nearest city. Ask children if they can find the street that
they live in on the map. This question initiates a discussion as to how much detail can be shown on a map.
The larger the space that is represented on the map, the greater the scale that is needed and the less
detail that can be represented. The smaller the space that is represented the smaller the scale and the
more detail that is possible. If you were to provide a map of the town or suburb in which the school is,
then children could probably find the street that they live in. However, they wouldn’t be able to see the
next town.
Resources required:
String, ruler marked in centimetres and millimetres
Answers and discussion
1.

2.

a. Use a piece of string, a ruler and the scale of the map to determine the length
from Punda Maria to Shingwedzi.
b. Use the internet to determine the actual distance from Punda Maria to
Shingwedzi.
c. Reflect on your answers to questions a. and b. Why do you think there is such a
difference between the distance that you calculated using a piece of string, a
ruler and the scale of the map and the distance according to the internet?

Grade 6 NS Companion (English)

They should drive in a northerly or north-easterly direction on the N1.

b.

No. Punda Maria is not marked on the map of South Africa.

a.

Yes. It is labelled on the map with roads from Punda Maria gate.

b.

No. Johannesburg and roads outside of the Kruger National Park are not on this map.

c.

No. Although Punda Maria is marked on the map, we cannot see the detail of layout
within the rest camp, i.e. we can’t see roads in the camp, or chalets, swimming pools,
reception or any other structure that the camp may have.

3.

The larger the space that is represented on the map, the greater the scale that is needed and
the less detail that can be represented. The smaller the space that is represented the smaller
the scale and the more detail that is possible.

4.

a.

Approximately 77 km

b.

71 km

c.

An imprecision of 1 mm using the string is 1,7 km, i.e. 5 mm 8,5 km and because of
the scale of the map we cannot detect all the turns and twists in the road – which may
explain why most estimates will be less than the actual distance.

Explain what you notice about the detail of the maps with different scales.

The Williams family go on a drive from Punda Maria rest camp to Shingwedzi rest
camp.

a.
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1.

Estimate the temperatures. Write your estimates in the table.
Object

Estimated
temperature

Actual
temperature

Teachers should ask children to share the estimates of temperature and provide some reflection, like
whose estimate is the highest / lowest? How many children think that the soil will be cooler than 12 ?,
etc.

Soil in the garden
Milk from the fridge

After children have measured the temperatures, reflect back on the estimated temperatures. Teachers
should also provide opportunity to discuss why different children recorded different temperatures. It may
be that some children did not leave the thermometer in the object they were measuring for long enough.
Some children may measure the temperature of soil that is in the sun and others soil in the shade.

Apple
Ice cube

3.

Use a thermometer to measure the actual temperatures. Complete the table.
Compare your estimated temperatures and actual temperatures with those of a
friend.
What will these temperatures be if they increase by 3 °C ?

A thermometer
Answers and discussion
12

a.

4.

7

5.

a.

15

The temperature on a cold day is -2 °C in the morning and 5 °C

b.

20

in the afternoon. By how much did the temperature increase?

c.

9 hours

d.

25

a. 9 °C

b. -1 °C

c. -8 °C

The graph shows the temperature in Benoni for 16 March.

Temperature (°C

5.

Resources required:

3.

Use the thermometer to help you.

4.

On this page, children estimate and measure temperature using degrees Celsius scale, solve problems
involving calculating with temperature and reading data presented in a line graph.
Suggested lesson activities

Water from the tap

2.

Page 22

Time
a. What was the temperature at 4 am?
b. What was the temperature at 6 pm?
c. For how many hours was the temperature 20 °C or warmer?
d. What was the highest temperature recorded on this day?

Grade 6 NS Companion (English)

b.

2

c.

5
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Use the GeoGenius Construction Kit pieces to answer these questions.
1.

Can you construct a polyhedron with two equilateral triangles at every vertex?
Explain your answer.

Page 23
On this page, children investigate and compare 3-D objects according to the number of faces, edges and
vertices.
Suggested lesson activities

2.

Construct a polyhedron with three equilateral
triangles at each vertex. Either take a picture
and stick it here or draw a sketch of the polyhedron.
a. How many faces does this polyhedron have?
b. How many edges does this polyhedron have?
c. How many vertices does this polyhedron have?

This lesson helps children to start focusing on the faces around the vertices of a polyhedron. This will help
them to later investigate special types of polyhedra. The polyhedra that they build in this lesson are 3 of
the 5 Platonic solids, but it is not necessary that they know this.
It may be beyond the knowledge of a Grade 6 child to reason why it is impossible to construct a
polyhedron with six equilateral triangles at a vertex. Because of the nature of the GeoGenius pieces and
the pull of elastics it is not immediately obvious that six equilateral triangles tessellate. Children may
continue to add more and more triangles, but eventually they should notice that they are ‘getting
nowhere’. It is sufficient that they have the opportunity to play with the shapes and hopefully become
curious as to why it doesn’t seem to work. The fact that 6 60° 360° will be developed later.
Resources required:

3.

Construct a polyhedron with four equilateral
triangles at each vertex. Either take a picture
and stick it here or draw a sketch of the polyhedron.
a. How many faces does this polyhedron have?
b. How many edges does this polyhedron have?

GeoGenius Construction Kit
Answers and discussion
1.

No. Two shapes (faces) joined at a vertex lie back-to-back. A third shape (face) is needed to
open up the point where they meet.

2.

A tetrahedron has three equilateral triangles at every vertex.

c. How many vertices does this polyhedron have?
4.

Construct a polyhedron with five equilateral
triangles at each vertex. Either take a picture
and stick it here or draw a sketch of the polyhedron.

3.

4 faces

b.

6 edges

c.

4 vertices

An octahedron has four equilateral triangles at every vertex.

a. How many faces does this polyhedron have?

a.

8 faces

b. How many edges does this polyhedron have?

b.

12 edges

c.

6 vertices

c. How many vertices does this polyhedron have?
4.

5.

a.

Can you construct a polyhedron with six equilateral triangles at every vertex?
Explain your answer.

5.

Grade 6 NS Companion (English)

An icosahedron has five equilateral triangles at every vertex.
a.

20 faces

b.

30 edges

c.

12 vertices

No. The triangles seem to lie flat like tiling.

24
1.

Page 24

Place a pencil in a paperclip and hold the point at the centre
of the circle to create a spinner.
a. Predict how many times the paperclip

On this page, children count the number of possible outcomes for simple trials.
Suggested lesson activities

will stop on yellow when it is spun 20 times.
b. Spin the paperclip 20 times. Keep a record of how many

times the paperclip stops on yellow and how many times
it stops on blue.
c. Was your prediction correct?
d. Share and combine your results with the rest of the class. What do you notice?

In this activity, children are likely to predict that the number of times a paperclip lands on yellow is half
the number of times that it is spun because yellow is half the area of the spinner. Although not defined,
children who have made this prediction have correctly determined the theoretical probability of the
paperclip landing on yellow. What we want children to notice, however, is that it is not certain that half
the spins will land on yellow. The study of probability teaches us that the experimental probability (or
relative frequency) tends towards the theoretical probability only after very many trials.
Teachers could collect the results from the whole class. Write on the board how many times the paperclip
landed on yellow for each pair or group. Ask children to make a prediction each time before you record
the results on the board. For example:
Name:

Probability is the branch of mathematics that involves calculating the likelihood or
the chance of an event occurring. For example, the probability of the paperclip in
the spinner stopping on yellow is one half.

unlikely

equally likely

certain

1

0

2.

likely

1

2

12

20

Melanie

15

5

23

17

40

How many times do you think the paperclip landed on yellow after 60 spins?

Name:

Number of
yellow

Number of
blue

Total yellow

b.

c.

d.

0

A

Grade 6 NS Companion (English)

B

C

D

E

F G

H

I

J

Total number
of spins

8

12

8

12

20

Melanie

15

5

23

17

40

Craig

10

10

33

27

60

How many times do you think the paperclip landed on yellow after 80 spins?

Resources required:

2.

1

Total blue

Jarryd

Answers and discussion

a.

Total number
of spins

8

Paperclip and pencil

spinner will land on red for each spinner. Explain.

Total blue

12



Indicate which position on the scale (A to J) represents the probability that a

Total yellow

8

0 means the event is impossible and 1 means the event is certain to happen.
impossible

Number of
blue

Jarryd



The probability of an event occurring can be expressed on a scale between 0 and 1.

Number of
yellow

a.

C

b.

G

c.

F

d.

J
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1.

Page 25

Revat worked out the area for this triangle.
This is how he did it.

On this page, children investigate and determine the areas of rectangles and triangles using square grids.
Suggested lesson activities
It is important that children spend time sharing their strategies and justifying their answers.
Answers and discussion

I broke the triangle up into 2 right-angled triangles. Each
right-angled triangle is half the area of a rectangle.

2.

a.

8 square units

b.

4 square units

c.

1 square unit

d.

3 square units

This can be calculated as the area of the rectangle – the area of
the blue triangle – the area of the green triangle,
i.e. 8

2

1

4

Is Revat correct? Write a note to explain what he has done.

3.

2.

2 square units

8

b.

4 square units

12

c.

2 square units

9

d.

4 square units

9

4

2

2

Determine the area of each polygon. Explain how you work out your answer.
a.

3.

a.

b.

c.

d.

1

6

3

4

3

2

Determine the area of each polygon. Explain how you work out your answer.
a.

Grade 6 NS Companion (English)

b.

c.

d.
1

1

2

4

2

8

1

4

3
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Turn to the back of the book and cut out the Van Hiele mosaic puzzle
pieces. Keep these pieces in a safe place because you will use them again.
1.

a. Use puzzle pieces 2, 4, 5 and 6 to make this parallelogram.

Page 26
On this page, children describe and compare 2-D shapes according to the length of sides and symmetry.
Suggested lesson activities
Encourage children to share their solutions with the rest of the class. For the last question, you could ask
the children:





b. Make a different parallelogram that is not a rectangle. Use a sketch to record
your solution.

How many different pentagons did we make?
How many different hexagons did we make?
Did anybody make a heptagon?
Did anyone make an octagon?

Resources required:
Scissors, Van Hiele mosaic pieces (from back of book), plastic bag to store puzzle pieces
Answers and discussion

c. Indicate which sides of the rectangle are equal using coloured pencils. What do
you notice?

1.

b.

c.

A rhombus is a parallelogram with adjacent sides equal.
2.

Investigate different ways of using the puzzle pieces to make a rhombus. Use a
sketch to record your constructions. How do you know that the shapes you made
are rhombi?

Use the puzzle pieces 2, 4, 5 and 6:

All four sides are equal in length.

2.

3.

3.

OR

The adjacent sides are equal in length.
a.

b.

There are many possible solutions. Some pentagons are:

a. Make a quadrilateral that is not a rectangle, square, parallelogram or rhombus.
Use a sketch to record your construction.

b. Make a polygon that is not a quadrilateral. Use a sketch to record your
construction.

Grade 6 NS Companion (English)

A hexagon is:

A heptagon is:
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Page 27
1.

Jerry kept a record of the weather each day in Cape Town for a year. Each day he
recorded a tally for sunny, cloudy or rainy weather. These are his results for the
year.

On this page, children draw and interpret a bar graph.
Suggested lesson activities
The intention of this page is to focus children’s attention on the scale of the graph. In the first question,
children use the length of the bar showing the number of sunny days (170) to label the scale.

Sunny

Answers and discussion
1.

Cloudy

a.

Sunny

170

Cloudy

80

Rainy

115

Rainy
b.

a. Complete the total number of sunny days, cloudy days and rainy days in the
table.

Kuhle kept a record of the weather each day in
Johannesburg for the same year. He drew a
graph of the weather in both Cape Town and in
Johannesburg for that year. Study the graph and
answer the questions.

Number of days

2.

150

Number of days

b. Jerry starts to draw a graph of the weather
in Cape Town for the year. Label the
vertical axis and complete Jerry’s graph.

100

50

a. How many days was it sunny in Johannesburg?

0

Sunny

Cloudy

Sunny

Rainy

Cloudy

Rainy

b. How many days was it rainy in Johannesburg?
2.

d. Which city, Cape Town or Johannesburg,
had more rain in the year?
e. Compare the length of the sunny day bar for
Cape Town in each graph. Explain why it is
different.

Number of days

c. Which city, Cape Town or Johannesburg
had more cloudy days?

Sunny Cloudy Rainy
Johannesburg
Cape Town
Grade 6 NS Companion (English)

a.

230 days

b.

105 days

c.

Cape Town

d.

The graph does not tell us which city had more rain in the year, it only tells us
which had more rainy days. More rainy days does not mean more rain.

e.

The length of the bars showing the number of sunny days in Cape Town is different
in the graphs because the size of the graphs is the same, but the scale is different.
The first graph goes up to 180, whereas the second graph goes up to 250. Both
graphs actually show 170 sunny days in Cape Town.
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The volume of an object refers to the number of cubic units of a certain size that are
needed to fill the interior of the object.
An example of a cubic unit is the cubic centimetre. 1 cubic centimetre is the volume
of a cube with each of its sides 1 cm long. We write this as 1 cm 3.

Page 28
On this page, children investigate volume of objects by filling them in order to develop rules for
calculating volume of rectangular prisms.
Suggested lesson activities

1.

Determine the volume of these objects in cubic centimetres.
a.

b.

1 cm
1 cm

c.

1 cm

At this stage we do not want children to calculate volume using a formula. We would like, however, that
by the end of this activity they are starting to notice that when determining the volume of a rectangular
prism they can multiply the number of cubes in each layer by the number of layers. For this reason,
children must be given the opportunity to explain their strategies. Some children may argue that the
volume is greater because of possible hidden cubes – try to limit the discussion to the obvious cubes only.
Answers and discussion
1.

2.

2.

Determine how many cubic centimetres are needed to fill each box. Explain how
you worked out your answer.
a.
c.
b.

3.

Sandi builds a stack of blocks which is 8 layers high. Each layer consists of 5 rows of
blocks with 3 blocks in each row. How many blocks are there in her stack? Be
ready to discuss how you determined your answer in class.

4.

A removal company packs boxes into a 7 m by 4 m by 3 m space. If each box is 1 m
long, 1 m wide and 1 m high, how many boxes can be packed into this space? Be
ready to discuss how you determined your answer in class.

Grade 6 NS Companion (English)

a.

6 cm3

b.

9 cm3

c.

23 cm3

a.

24 cm3

b.

36 cm3

c.

30 cm3

3.

120 blocks

4.

84 boxes
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1.
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For each structure:





Use cubes to make the structure, and write down how many cubes you used.
Draw the view of the structure from position A. Use the grid to help you.
Draw the view of the structure from position B. Use the grid to help you.
Draw the top view of the structure. Use the grid to help you.

On this page, children describe and interpret sketches of objects seen from different positions.
Resources required:
Foam cubes or connecting cubes
Answers and discussion

a.

a.

6 cubes are used
B

A

b.

B

A

6 cubes used
A

top

B

top

b.

c.

7 cubes used
A

top

B

B

A
c.

d.

10 cubes used
A

A

B

d.

A
Grade 6 NS Companion (English)

B

B

top
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1.

Two sides of each quadrilateral are given. Draw the missing sides to complete the
quadrilateral. You may use a geoboard to help you.

Page 30
On this page, children describe and compare 2-D shapes according to the length of sides and symmetry.
Resources required:

b.

a.

c.
rhombus

rhombus

square

Geoboard and elastics
Answers and discussion
1.

d.

parallelogram

2.

f.

e.

rhombus

parallelogram

2.

Two possible squares with red dots on corners are:

The two red dots indicate two vertices of a square.
a. Construct a square with these two dots
as vertices.
b. Determine the area of the square that
you have drawn. Explain how you work
it out.

The area of the tilted square

36

The area of the tilted square

d. Determine the area of the second
square.

Grade 6 NS Companion (English)

4 triangles

The area of each triangle is half of 8 sq. units
So, area of tilted square

c. Construct a different square with these
two dots as vertices.

Area of the outer square

4

4

4

4

20 sq. units

Area of the outer square 4 triangles

The area of each triangle is half of 3 sq. units
So, area of tilted square

16

1

1

1

1

10 sq. units
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Determine the area and perimeter of each of these figures. Explain how you do it.
1cm
3cm
a.
b.
c.
d.

On this page, children investigate area in order to develop rules for calculating the area of squares and
rectangles.

1cm

Suggested lesson activities
It is important that children have the opportunity to discuss strategies. These questions have been posed
to encourage children to notice that when determining the area of a rectangle, they can count the
number of squares in a row and multiply that by the number of rows. This in turn will lead to the
realisation that they are really just multiplying the length and the breadth together. This should be made
more explicit at this stage.
Encourage children to discuss multiple strategies for determining the area of the shapes in question 3. For
example:

5cm

1cm
1cm

1cm
1cm

3 cm

Study this rectangle.

A

2 cm

counting. Show your working.

12 squares

do this without doing too much

B

Area of rectangle A = 3 × 2
= 6 cm2
Area of rectangle B = 8 × 4
= 32 cm2
Total area = 6 + 32
= 38 cm2

2 cm

3 cm

1.

3 cm
2.

4 cm
3.

d. 3 cm

e.

5 cm
6 cm

4 cm

5 cm

6 cm
3 cm
5 cm

Grade 6 NS Companion (English)

A
B

B
5 cm

8 cm

Area of rectangle A = 3 × 6
= 18 cm2
Area of rectangle B = 5 × 4
= 20 cm2
Total area = 18 + 20
= 38 cm2

Answers and discussion

Determine the area and perimeter of the shapes (not drawn to scale). Explain
how you do it.
5 cm
9 cm
8 cm
a.
b.
c.

9 cm

4 cm

8 cm

b. Explain how your method would work for a rectangle that has a length of
81 squares and a breadth of 32 squares.
3.

2 cm

5 cm
4 cm

a. How many small squares fit into
the rectangle? Think how you can

A

3 cm

6 cm

2.

22 squares

6 cm

1.

a.

Area = 5 square cm and perimeter = 12 cm

b.

Area = 8 square cm and perimeter = 12 cm

c.

Area = 9 square cm and perimeter = 12 cm

d.

Area = 15 square cm and perimeter = 16 cm

a.

12 × 22 = 264 small squares

b.

81 × 32 = 2 592 small squares

a.

Area = 24 square cm and perimeter = 22 cm

b.

Area = 81 square cm and perimeter = 36 cm

c.

Area = 43 square cm and perimeter = 28 cm

d.

Area = 38 square cm and perimeter = 28 cm

e.

Area = 45 square cm and perimeter = 28 cm

Area of rectangle A = 8 × 6
= 48 cm2
Area of rectangle B = 2 × 5
= 10 cm2
Total area = 48 − 10
= 38 cm2
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Use the GeoGenius Construction Kit pieces to answer these questions.
1.

Join a pentagon, two squares and an equilateral
triangle as shown.

Page 32
On this page, children investigate 3-D objects according to number of faces, edges and vertices.
Resources required:
GeoGenius Construction Kit

2.

Now join the square and the pentagon along the
edges shown in black to form a vertex of a polyhedron.

Answers and discussion
3.

3.

Construct the polyhedron that only has vertices like the one you have constructed.
Take a photo and stick it here.

4.

a.

20 equilateral triangles, 30 squares and 12 pentagons

b.

62 faces

c.

120 edges
These do not need to be counted, they can be calculated:
There are 20 triangles (3 sides), 30 squares (4 sides) and 12 pentagons (5 sides). This
means that the shapes used have 20 3 30 4 12 5 240 sides, but each edge
is made by two sides joined, so the number of edges is 240 2 120.

d.

60 vertices

For interest: This polyhedron is an Archimedean solid and called a rhombicosidodecahedron.

4.

Study the polyhedron that you constructed.
a. How many of each shape are used to construct the polyhedron?
b. How many faces does the polyhedron have?
c. How many edges does the polyhedron have? Explain how you work this out.
d. How many vertices does the polyhedron have?

Grade 6 NS Companion (English)
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For each letter, use a tracing of the letter and:



Determine and write down the order of rotational symmetry.



Mark the centre of rotation with a dot.



Draw in all the lines of symmetry.

a.

b.

On this page, children recognise and describe lines of symmetry and order of rotational symmetry in 2-D
shapes.
Suggested lesson activities
Children may trace shapes onto paper, cut them out and fold them to determine the lines of symmetry.

c.

d.

Children who are struggling to complete the other half of figures given the line of symmetry could place
the fold of tracing paper on the line of symmetry and trace the half shape. They can then cut out the
shape with the tracing paper folded. By opening the cut paper they can see the whole shape.
Resources required:
Scissors, paper, tracing paper
Answers and discussion
1.

2.

a.

Order: 2

c.

Order: 2

b.

No rotational symmetry

d.

Order: 4

For each shape, use a tracing of the shape and:


Determine and write down the order of rotational symmetry.



Mark the centre of rotation with a dot.



Draw in all the lines of symmetry.

a.

b.

c.

d.

2.

3.

One half of each shape is drawn. The dotted line is a line of symmetry of the shape.

A square has rotational symmetry of order 4 and 4 lines of symmetry.

Complete each shape.

A rectangle has rotational symmetry of order 2 and 2 lines of symmetry.
A parallelogram has rotational symmetry of order 2 and no line symmetry.
A rhombus has rotational symmetry of order 4 and 2 lines of symmetry.
3.

Grade 6 NS Companion (English)

On this page, children solve problems involving calculation and conversion between appropriate time
units.
Answers and discussion
1.

2.
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Port Elizabeth
Alexandria
Port Alfred
East London
Chintsa
Mthatha
Kokstad
Port Shepstone
Umtentweni
Umzumbe
Warner Beach
Durban

06:45
08:15
09:00
11:15
12:00
14:30
17:15
19:15
19:40
20:00
21:00
22:00

3.

a.

1 millennium = 1 000 years

b.

2 centuries = 200 years

c.

8 decades = 80 years

d.

5 821 years = 5 millennia + 8 centuries + 2 decades + 1 year
= 58 centuries + 21 years
= 582 decades + 1 year

e.

8 weeks = 56 days

f.

4 days = 5 760 minutes

a.






2 hours 15 minutes
12 hours 30 minutes
4 hours 45 minutes
8 hours

b.

15 hours 15 minutes

c.

Half the journey will take 7 hours 37 minutes which will be 14: 22. You will be past
Chintsa and nearly at Mthatha.

a.

22 years

b.

22 January 2001

c.

5 months 22 days

d.

207 days
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Determine the volume of each object. Explain how you did so.
a.

b.

On this page, children investigate volume by packing in order to develop rules for calculating volume of
rectangular prisms.

c.

Suggested lesson activities
By the end of this activity children should be able to calculate the volume of a rectangular prism by
multiplying the number of cubes (or cm) in the length, by the number of cubes (or cm) in the breadth by
the number of cubes (or cm) in the height. Make sure that children are given an opportunity to explain
how they calculated the volume in question 1.
Answers and discussion
1.

d.

e.

3 cm
7 cm
3 cm

Have you noticed? When the object is a rectangular
prism it is easy to calculate the volume. Simply
calculate the number of cubes in a
layer and multiply that by the
number of layers in the prism.
No. of cubes per layer = 3 × 2
No. of layers = 4
No. of cubes in object = (3 × 2) × 4

2.

How many cubic centimetres fit into a box 6 cm by 5 cm by 8 cm?

3.

How many cubic metres fit into a removal truck 4 m by 2 m by 3 m?

Grade 6 NS Companion (English)

a.

72 cubic units

d.

180 cubic units

b.

36 cubic units

e.

63 cm3

c.

24 cubic units

2.

240 cubic centimetres

3.

24 cubic metres
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A restaurant is trying to decide whether to serve
tea in cups or mugs. They are interested in

Pages 36 & 37

establishing how long the tea stays hot in each option.

On these pages, children use a thermometer to measure temperature and collect data and present the
data in a graph.

1.

The restaurant makes tea in the cup and in the mug and measures the temperature

Suggested lesson activities

of the tea every 30 seconds for 10 minutes (or 600 seconds). The data is

Most typically when we collect data we think about surveys and opinion polls, but data handling also
extends to scientific experiments and understanding physical phenomenon. In this lesson there is also a
link to measurement as children measure the temperature of cups of tea over time to determine what
type of cup keeps tea warmer for longer.

represented in the graph.
100

Children must discuss the answers to question 1 and explain where and how they read their answers off
the graph. It is suggested that teachers pose more questions about reading off the graph, e.g.

90

Temperature (°C)

80





70

What was the temperature of the tea when it was first made?
What was the temperature of the tea in the cup after 30 seconds, 60 seconds, 90 seconds…?
How long did it take for the tea in the mug to cool to 80 ?

Children have not had much experience reading values off these graphs so the more questions that the
teacher can ask the better. Children are able to read from the graph that the tea in the cup reaches 70
somewhere between 150 and 180 seconds and the tea in the mug reaches 70 somewhere between
390 and 420 seconds. These are difficult readings to make and not all children will see this.

60
50

To estimate how long it takes tea to reach 45 , children have to extrapolate and follow the trend of the
graph. These answers cannot be exact, but should be reasonable predictions, within 20 minutes.

40
30
0

60

120

180

240 300 360 420
480 540
600
Time (seconds)
Cup
Mug
a. What was the temperature of the tea in the cup and in the mug after 30
seconds?

The restaurant has to choose between two cups of different shape. Children can examine if cups made
from different materials keep tea hotter for longer – a polystyrene take-away cup, a ceramic cup, a glass
cup or enamel mug. This activity lends itself to further extension to identify what properties keep tea the
warmest for longest – outside temperature, amount of times tea is stirred, etc.
This experiment is best done in a group of three. One child times every 30 seconds, one child holds a
thermometer in a cup of tea and reads off the temperature every 30 seconds and the third child records
the temperature in the table.

b. What was the temperature of the tea in the cup and in the mug after 2 minutes?

Resources required:

c. What was the temperature of the tea in the cup and in the mug after 5 minutes?

Kettle, tea cups or mugs (different shapes, sizes and types), thermometer (capable of measuring a range
of temperatures from 0 to 110 ), timer (mobile phone should be sufficient)

d. Did the tea stay warmer for longer in the cup or in the mug?
e. Tea is safe to drink once it has cooled to 70˚C. Estimate how long customers
should wait to drink tea from the cup and from the mug?
f.

Tea is no longer nice to drink after it reaches a temperature of 45˚C or less.
Estimate how long the tea remains nice to drink in the cup and the mug. Explain
how you determined your answer.

Grade 6 NS Companion (English)
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2.

Repeat the experiment yourself. Make sure that different groups in the class use

Answers and discussion

different cups and mugs so that you can compare your answers. Use a

1.

a.

Cup: 84

Mug: 87

thermometer to measure the temperature of the tea immediately after it has been

b.

Cup: 73

Mug: 81

made and then every 30 seconds for 10 minutes (or 600 seconds). Complete the

c.

Cup: 60

Mug: 74

tables.

d.

In the mug

e.

Cup: Between 150 and 180 seconds Mug: between 390 and 420 seconds

f.

Cup: Approximately 11 minutes Mug: Approximately 15 minutes

a.

The disadvantage of keeping tea warm is that patrons take longer to drink their tea and fill a
table for longer so other patrons cannot sit and order more tea. The advantage is that if
patrons sit for longer then they may be tempted to order a meal as well as tea.

Time (sec)

0

30

60

90

120

150

180

210

240

270

300

Your cup

5.

Time (sec) 330

360

390

420

450

480

510

540

570

600

630

30

60

90

120

150

180

210

240

270

300

360

390

420

450

480

510

540

570

600

630

Your cup
Time (sec)

0

Your mug
Time (sec) 330
Your mug
3.

Draw graphs for your data on the same axes as question 1. Does your cup or
mug keep tea hotter for longer than the cup and mug in question 1?

4.

By comparing your graphs with those of the other groups in the class describe the
characteristics of the cup or mug that keep the tea warmest for longest.

5.

What are the advantages and disadvantages
to a restaurant of keeping the tea warm
for as long as possible?

Grade 6 NS Companion (English)
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1.

a. Use 11 cubes to build the structure.

A

Page 38

b. Draw the views of the structure from positions
A and B. Use the grid to help you.

On this page, children describe and interpret sketches of objects seen from different positions.
Resources required:
Foam cubes or connecting cubes

B
Answers and discussion
1.

c. Add a 12th cube to the structure that cannot
be seen in the picture. Is there more than one way?

b.

c.

There is only one way

d.

d. Draw the top view of the structure, including the 12th
cube. Use the grid to help you.
2.

a. Build this structure using the fewest possible
number of cubes. How many cubes did you use?
b. Add cubes to the structure that you built until you have
added the largest possible number of cubes that cannot
be seen in the picture.
How many cubes do you use?

3.

a. Use no more than 6 cubes to build a structure.
b. Draw your structure on the grid. One cube has already been drawn to help you
get started.
c. Can you see all the cubes that you used in your drawing?
d. Ask a friend to build the structure in your drawing. Is this the same as your
structure? Discuss what was easy and what was difficult about this activity.

Grade 6 NS Companion (English)

2.

3.

a.

13 cubes

b.

17 cubes

d.

Children may recreate the same structure or it may be different. It may be that the
child who drew the structure, drew it incorrectly or it may be because some of the
blocks were hidden so therefore couldn’t be drawn. Children may find it difficult to
draw only what is seen from a particular view.
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A net is an arrangement of polygons connected at their edges that can be folded
up to make an object (polyhedron).

On this page, children investigate nets of 3-D objects.
Suggested lesson activities

1.

Match each object, with its net.
A

H
I

B

Children working through this set of books have been investigating nets using the GeoGenius
Construction Kit by making polyhedra and unfolding them. On this page we take the focus away from the
GeoGenius Kit and include other 3-D objects.
If children struggle to match an object with its net, then the children need more time playing with
concrete objects like the GeoGenius Construction Kit.
Answers and discussion

J
C

K
L

F

G

M

N
2.

If this net is folded to make a cube, which colour face will be opposite the blue face?

3.

This net of a pentagonal-based pyramid is missing
one face. Show all the possible places that the
missing face could be placed.

Grade 6 NS Companion (English)

A – J, B – M, C – N, D – I, E – L, F – H, G - K

2.

Green

3.

D
E

1.

40
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Determine the area and perimeter of each figure. Explain how you do it.
a.

6 cm

c.

b.

8 cm

On this page, children investigate area in order to develop rules for calculating the area of squares and
rectangles.

7 cm

Suggested lesson activities

3 cm

4 cm

7 cm

It is important that children spend time sharing their strategy and justifying their answers.
The intention of question 3 is to revise strategies for determining the area of triangles by first determining
the area of a rectangle around the triangle and then halving the area of the rectangle.

4 cm

Resources required:

2 cm

Geoboards and rubber bands
Answers and discussion
1.

2.

a. Determine the length of fencing needed for a rectangular vegetable garden that
is 14 metres long and 4 metres wide.
2.

b. Calculate the area of the vegetable garden. Explain how you did it.

a.

Area

48 cm2 and perimeter

28 cm

b.

Area

16 cm2 and perimeter

16 cm

c.

Area

29 cm2 and perimeter

28 cm

a.

36 metres

b.

56 square metres

c.

a.

There are many ways to do this. The easiest would be to either double the length or
double the breadth, but not both. So two possible dimensions of the new vegetable
garden could be: 28 metres long and 4 metres wide and 14 metres long and
8 metres wide.
Other dimensions could be 7 metres by 16 metres or 56 metres by 2 metres –
determined by halving the length of one dimension and quadrupling (multiplying by
4) the other dimension.
1 square unit
Half of 2

b.

1 square units

Half of 3

c.

1 square units

3

1

d.

1 square units

4

1

1

e.

2 square units

4

1

1

c. How could you change the dimensions of the vegetable garden to double the
area? Is there more than one way?
3.

3.

Determine the area of the figures. Explain how you did it. You may use a geoboard
to help you.
b.
e.
a.

c.

1

d.

Grade 6 NS Companion (English)

1

2
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Surface area is the total area of all the faces of an object. Surface area is measured
On this page, children investigate relationships between surface area, volume and the dimensions of
rectangular prisms.

in square units.
1.

Suggested lesson activities

The object is made up of 1 cm by 1 cm by 1 cm cubes.

Children should use cubes to build objects and count the number of squares on the surface of the object.
Allow opportunity for children to discuss their strategies. They may say for example, “On this face there
are four squares so there will also be four squares on the opposite face.” While children should be
encouraged to count efficiently, teachers should not talk about formulae to determine surface area yet.

a. Determine the volume of the object.
b. Determine the surface area of the object.
2.

Determine the volume and the surface area of the objects and complete the table.
There are no hidden cubes. Discuss with a friend.
a.

b.
Volume

Surface area

a.
c.

d.

Children may argue that moving one cube from a straight row of cubes and positioning it above the row
does not change the surface area because as you reveal one face you cover another. This is the type of
discussion we would like children to start having.
At first children may think that objects with equal volumes will also have equal surface area. Object e. and
i. provide counter-examples. Why? Children may notice that the tighter the cubes are packed the more
faces are covered and the less the surface area.
Resources required:
Wooden or foam cubes or connecting blocks.

b.

Answers and discussion

c.

1.

d.
e.

f.

e.

i.

h.

26 cm2
Volume

Surface area

a.

3 cm3

14 cm2

g.

b.

3 cm3

14 cm2

c.

4 cm3

18 cm2

d.

4 cm3

18 cm2

i.

e.

4 cm3

16 cm2

j.

f.

5 cm3

22 cm2

g.

5 cm3

22 cm2

h.

5 cm3

22 cm2

i.

5 cm3

20 cm2

j.

5 cm3

22 cm2

j.

What do you notice about the volume and surface area of the objects? Discuss.
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b.

f.

3.

3.

6 cm3

2.

h.
g.

a.

Objects with equal volumes do not necessarily have equal surface areas.
The tighter cubes are packed, the more faces are covered and the less the surface area.
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1.

2.

The lengths of five songs on a playlist are:

4:15

3:10

4:50

5:05

3:45

a. How long is that altogether?

On this page, children solve problems involving calculation and conversion between appropriate time
units.

b. Is there an easy way to add up the times? Show how you did it.

Suggested lesson activities
Spend some time discussing children’s methods for adding the times in question 1. An efficient method
would be to complete the minutes. For example 15 seconds 45 seconds is a minute and 10 seconds
50 seconds is a minute, that is 2 min together. So 4 min 3 min 4 min 5 min 3 min 2 min
(from the seconds) 21 minutes and there are another 5 seconds.

The school organises a soccer day. The matches start at
09:00 and cannot continue later than 17:00. A new
1

match starts 1 hours after the start of the previous

Answers and discussion

match. How many matches can they play? Write

1.

a.

down the starting times of the matches. The first

2.

Match 3: 12:00, Match 4: 13:30, Match 5: 15:00

2

21: 05

They can play five matches.

two have been done for you.
Match 1:

09:00

3.

28 leap years

Match 2:

10:30

4.

a.

9 hours 15 minutes
14 hours

In a leap year February has 29 days, not 28 days. A leap year occurs when the year
is divisible by 4, except years which are full centuries, such as 1700, 1800, 1900 and
so on. Years which are full centuries have to be divisible by 400 to be leap years.
3.

How many leap years were there in the period 1900 to 2015?

4.

This is the timetable for a bus which travels from Cape Town to Port Elizabeth.
a. How long does it take to get from:

 Cape Town to Knysna?
 Cape Town to Port Elizabeth?
b. Zoliswa travels on the bus from Swellendam to
Knysna. How long does her journey take?

c. Which 2 pairs of consecutive stops seem to be
the furthest apart and the closest together? Explain.
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Town
Cape Town
Stellenbosch
Hermanus
Swellendam
Mossel Bay
George
Wilderness
Knysna
Plettenberg Bay
The Crags
Storms River Village
Jeffrey’s Bay
Port Elizabeth

Departure
07:15
09:00
09:45
11:45
13:45
15:15
15:45
16:30
17:45
18:15
19:00
20:30
21:45

b.

4 hours 45 minutes

c.

Hermanus to Swellendam and Swellendam to Mossel Bay are the furthest apart. George
to Wilderness and Plettenberg Bay to The Crags are the closest together.

43
1.

Page 43

Ruan draws an enlargement of

On this page, children draw enlargements and reductions of 2-D shapes (at least quadrilaterals and
triangles) using grid paper to compare their size and shape.

rectangle A and names it rectangle B.
a. What do we know about the
interior angles of rectangle A

A

B

Suggested lesson activities
Children have completed enlargements and reductions of rectangles and triangles. In this exercise we
draw children’s attention to the fact that the enlargement has angles equal to the corresponding angles
of the original shape and that the corresponding sides share a common ratio. This idea is an introduction
to similarity of shapes.

and rectangle B?
b. Determine the lengths of the
sides of the rectangles in terms of grid units. Write these on the diagram.
I noticed that the lengths of the sides of rectangle B
are double the lengths of the corresponding sides in
rectangle A. This means that the ratio of the lengths of
the sides of rectangle A to the corresponding sides of
rectangle B is 1 : 2. For every 1 unit length in rectangle
A there are 2 unit lengths in rectangle B.

Children are not expected to measure angles using a protractor. They can trace the angles on paper and
either cut out the angle or place the tracing over the enlargement to compare angles.
Answers and discussion
1.

a.

All the interior angles of both rectangles are right angles.

b.

12 units

6 units

A

4 units

Kaye

Kaye is correct. 8 units is double 4 units and 12 units is double 6 units. The ratio of the
longer sides can be written as 6 : 12 which is equivalent to 1 : 2 and the ratio of the shorter

a. Complete the enlargement of triangle C.

sides can be written 4 : 8 which is also equivalent to 1 : 2.

Name the enlargement D.
2.

b. Trace the angles of triangle C on tracing paper.
by placing the angles on the tracing paper over

8 units

12 units

c.

Compare these angles to the angles of triangle D

B

6 units

c. Is Kaye correct? Discuss.

2.

4 units
8 units

a.
c.
9 units

C

3 units

2 units

the corresponding angles. What do you notice?
c. Determine the lengths of the horizontal and the lengths of the vertical sides of
triangles C and D. Write these on the diagram.

C

D
6 units

b.

The corresponding angles are equal.

d.

1 :3

e.

d. Determine the ratio of the lengths of the horizontal and vertical sides of
triangle C to the lengths of the horizontal and vertical sides of triangle D.
e. Use your drawing to justify that the ratio of the length of the longest side of

C

D

triangle C to the length of the longest sides of triangle D is the same as the
ratio you determined in d.

Grade 6 NS Companion (English)

The length of the longest side of triangle C is equal to the length of the diagonal
through a 2 by 3 rectangle. The length of the longest side of triangle D is equal to 3
diagonals through 2 by 3 rectangles.
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1.

Imagine that you put 5 red cubes, 3 blue cubes

0

1

Page 44

and 2 white cubes in a bag, shake the bag and

On this page, children count the number of possible outcomes for simple trials.

take out a single cube without looking.

Suggested lesson activities

a. Use an arrow to indicate the position on the scale that best represents the
probability (or likelihood) of taking out a blue cube. Explain.
b. If you repeated taking a cube from the bag, recording the colour, and returning
the cube to the bag 20 times, approximately how many times do you expect to
take out a blue cube? Explain.
c. Now, repeat taking a cube out the bag, recording the colour and returning the
cube to the bag 20 times. How many times did you take out a blue cube? Was

In this activity, children are likely to predict that the number of times a blue cube is taken out of the bag is
3-tenths of the number of times that a cube is taken out of the bag because there are three blue cubes
out of a total of 10 cubes in the bag. What we want children to notice is that it is not certain that 3-tenths
of 20 cubes will be blue. We could expect that between 3 and 8 times blue cubes, but even this is not
certain. The study of probability teaches us that the experimental probability (or relative frequency) tends
towards the theoretical probability only after very many trials.
It is important that the cube taken out of the bag is random. In other words, the children should not look
in the bag for a particular colour. Also, all the cubes (or counters) should be exactly the same shape and
size to ensure that the selection is random.
Teachers should collect the results from the whole class by completing the table. Write on the board how
many times a blue cube was taken out for each pair or group. Ask children to make a prediction each time
before you record the results on the board. For example:
Number of
blue cubes

Name:

your prediction correct?
d. Share and combine your results with the rest of the class. What do you notice?

A bag has 8 cubes in it. An experiment that involves repeatedly taking a cube out,

Total number
of draws

8

8

12

12

20

Melanie

15

23

5

17

40

How many times do you think a blue cube will be drawn after 60 draws?
Number of blue Total blue
cubes
cubes

Name:

recording its colour and putting it back in the bag is repeated 100 times. Predict

Number of
non-blue cubes

Total nonblue cubes

Total number
of draws

how many of the cubes in the bag are red if a red cube was taken out:

Jarryd

8

8

12

12

20

a. 51 times

Melanie

15

23

5

17

40

Craig

10

33

10

27

60

b. 23 times

c. 82 times

Discuss your answers. How certain are you that your answers are correct?

•

3.

Number of
Total non-blue
non-blue cubes cubes

Jarryd

•

2.

Total blue
cubes

How many times do you think a blue cube will be drawn after 80 draws?

be taken out of the bag 1-fifth of the time in an experiment that involves

It is very important to discuss in question 2 that this is an approximate prediction only. We cannot be
certain of the number of red cubes in the bag unless we see all of them at once. There is a chance
(although a slim one) that a red cube can be drawn 50 out of the 100 times yet there are only 2 red cubes.

repeatedly taking a cube out, recording its colour and putting it back in the bag.

Resources required:

Put the cubes in a bag.

Brown paper bags and connecting cubes (or coloured counters)

a. Select a combination of 10 coloured cubes so that a green cube is likely to

b. Take a cube out of your bag, record its colour in the table, replace the cube in
the bag and repeat 50 times.

Answers and discussion
1.

2.

c. Did you take a green cube from the bag 1-fifth of the 50 times that you
repeated the experiment? Discuss.

Grade 6 NS Companion (English)

3.

a.

0

1

b.

Between 3 and 8 times. Approximately 3 tenths of the 20 cubes may be blue.

a.

Probably 4 red cubes

b.

Probably 2 red cubes

a.

There is no exact answer, but there should be 2 green cubes and 8 cubes of any
other colour(s) except green.

c.

Probably 6 or 7 red cubes
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Use the GeoGenius Visualisation Kit to complete this task. If you have

Page 45

not used the kit before, read the instructions carefully before you start. You should work

On this page, children describe changes in the view of an object seen from different positions.

as a group of four.

Suggested lesson activities

1.

If children have not used the GeoGenius Visualisation Kit before, they may need some guidance. Please
refer to the Instruction Guide that is in the kit. Children should complete beginner and novice cards as
practice before completing this page. The pages in the NumberSense Companion will not include all the
cards provided in the GeoGenius Visualisation Kit. Teachers should allow time for children to complete
these other cards too. More cards can also be found on the website: www.GeoGenius.co.za.

Use set 5 and then set 6 of the competent card sets.
a. Arrange the blocks on the grid as illustrated on the
cards in set 5 and then set 6.
b. Which blocks did you use for each set?
c. Compare views B and D of set 5 with views B and

The arrangement of blocks in set 5 and set 6 is identical with the exception of the dark blue block. Do
children notice this? Children are encouraged to discuss how views change when one block is added, but
no other changes.

D of set 6. Describe the similarities and the

Resources required:

differences.

GeoGenius Visualisation Kit
Answers and discussion
1.

b.

Six for set 5 – orange, yellow, green, light blue, purple and red.
Seven for set 6 – orange, yellow, green, light blue, purple, red and dark blue.

d. Why is the orange block not represented as a

c.

Views B and D of set 5 are the same, but mirror reflections of each other. View B of
set 5 and view B of set 6 are identical. The red block is visible in view D in set 5, but
is blocked by the dark blue block in set 6.

d.

The orange block does not look triangular when viewing the rectangular faces.

triangle in all of the views?
e. Draw a sketch of the top view of the arrangement of set 6.

e.

C

A

2.

Use set 2 of the expert cards.

2.

b.

From view A, it is certain that the rectangle is the red block. No other block has
these dimensions. The large square could be the purple block, yellow block or the
dark blue block. The small square could be the green block or orange block placed
on top of the purple block or it could be the top of the blue block sticking out from
behind the large square block. When looking at view B, we can be certain that the
large square from view A is the purple block and that the small square from view A
is the green block. There can be no other solution.

3.

b.

There are two possible solutions. The purple block, if used, is hidden between the
red, yellow and dark blue blocks, i.e. it is hidden in views A, B and D. View C looks
the same whether the purple block is there or not.

a. Arrange the blocks on the grid as illustrated on the cards. Start with view A.
b. Was there ever any uncertainty about which blocks to use? How could you be
sure that you used the correct blocks? Is there more than one solution? Discuss.

3.

Use set 3 of the expert cards.
a. Arrange the blocks on the grid as illustrated on the cards.
b. Is there more than one solution? Explain.

Grade 6 NS Companion (English)
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1.

5m

A square flower bed with sides 3 metres is dug in a

3m

square piece of lawn with sides 5 metres.
a. Calculate the area of the lawn after the

5m 3m

Page 46
On this page, children investigate area in order to develop rules for calculating the area of squares and
rectangles.
Suggested lesson activities

flower bed was put in.

b. Would the area of the the remaining lawn change if the bed had been dug in
one of these two positions? Explain your answer.

Question 2 has intentionally not been scaffolded to make it easier for children. Children should be given
time to think and make a plan. Teachers should not tell children how to approach this problem, but rather
remind children that when they don’t know what to do – they should think of similar problems that they
can do. In this case a good starting point would be to determine the area and perimeter of each mirror
and draw up a table.
For example:
Area of glass
(square units)

2.

A shop sells mirrors. The price of the mirror is calculated according to both the
area of the glass and the length of the frame needed to go around the mirror.
Study the mirrors and their prices and determine how the price of a mirror is
calculated at this shop. Be ready to explain your method to the class.

R380

R150

8

12

140

9

12

150

21

20

310

24

20

340

24

22

350

24

28

380

Area of glass
(square units)

R340
R350

Price (rand)

From here, children should look at what changes and what stays the same to help them. For example, two
mirrors have a frame of 12 units. As the area increases by 1 unit, the price increases by R10. This suggests
that the area of the glass is multiplied by R10 to get the price. Notice that there are two mirrors that have
a frame of 20 units. The difference in their area is 3 square units and the difference in their price is R30 (3 × 10).

R140

R310

Length of frame
(units)

Length of frame
(units)

Price (rand)
(A)

Area × R10
(B)

8

12

140

80

60

9

12

150

90

60

21

20

310

210

100

24

20

340

240

100

24

22

350

240

110

24

28

380

240

40

The difference after taking away 10 times the area is 5 times the length of the frame.
Answers and discussion
1.

2.

Grade 6 NS Companion (English)

Difference
(A - B)

a.

16 square metres

b.

No change. Area is not affected by position.

R10 for every square unit of glass, plus R5 per unit of frame.
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Research claims that left-handed people are better at
playing computer games than right-handed people are.
Dan and his friends played a computer game that

On this page, children critically read and interpret data presented in pie graphs to draw conclusions and
make predictions.

ranked the players as Squire (okay), Knight (good) or

Suggested lesson activities

King (excellent). They recorded their classification in a table. Study the results in

In this activity children start to compare data in terms of proportion and are introduced to pie graphs. It is
important to bear in mind that we cannot draw conclusions from only 20 data points. The issue of
whether or not left-handed people are better at computer games will be revisited in a future lesson.

the table.
Squire

Knight

a. Were more of the Kings right-handed

King

Right-handed

4

11

5

Left-handed

1

2

1

or left-handed? Does this support the
claim that left-handed people are
better at playing computer games than

Answers and discussion
1.

More Kings were right-handed than left-handed. This does not mean that the claim
is necessarily false for two reasons: (1) Dan collected data from 20 players – this is
not enough to prove or disprove a claim and (2) even though the number of Kings
that were right-handed exceeded the number of Kings that were left-handed, there
were more right-handed players in the study. We need to consider the proportion
of Kings out of the right-handed players and the proportion of Kings out of the lefthanded players.

b.

Squires:

right-handed people are? Discuss.

b. What fraction of Dan’s right-handed friends were Squires, Knights and Kings?
c. The circle is divided into

a.

Right-handed players

twentieths. For the righthanded players colour the

c.

King

and Kings:

or

Right-handed players

Squire
Squire

King

fraction of the segments that
corresponds to the fraction of

or ; Knights:

Left-handed players

Knight
Knight

players in each category as follows:
Squires = green; Knights = grey; and Kings = red. Label each set of segments
appropriately.
2.

2.

According to the graphs, the proportion of Kings is the same for Dan’s right-handed and
his left-handed friends. The proportion of Squires (which is the lowest rank) is higher in
left-handed players which could indicate that amongst Dan’s friends, the left-handed
players are worse than the right-handed players. However, it is important to remember
that there is not enough data to draw reliable conclusions.

3.

Because the sample of left-handed players is so small, a single extra player in any
category completely changes the shape of the graph and the conclusions that can be
made.

Use the graphs to answer the question: Are Dan’s right-handed friends or lefthanded friends better at playing this computer game? Discuss.

We call what you have created a pie graph. Pie graphs display data as slices of
a pie. Each slice represents a different data category. The size of each slice is in
proportion to the amount of data in each category.
3.

Left-handed players

Redraw the pie chart for the left-handed players if one more
left-handed King is included. What do you notice? Discuss.

Squire
King
Knight

Grade 6 NS Companion (English)

48
1.
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a. Complete the enlargement of
rectangle A. Name the enlargement B.

A

A

On this page, children draw enlargements and reductions of shapes using grid paper to compare the size
of the shape.

b. Determine the ratio of the

Answers and discussion

lengths of the sides of

1.

rectangle A to the lengths

a.
A

of the corresponding sides of rectangle B. What do you notice?

B

c. Determine the area of rectangle A and the area of rectangle B.
d. Determine the ratio of the area of rectangle A to the area of rectangle B. Is this
b.

the same as the ratio between their corresponding sides?

4∶6

2 ∶ 3 and 6 ∶ 9

2∶3

The ratios are the same.

2.

a. Complete the reduction of
rectangle C. Name the reduction
rectangle D.

Area of rectangle A

d.

Area of rectangle A : Area of rectangle B

C

b. Determine the ratio of the lengths

24 squares and area of rectangle B

c.

54 squares

24 ∶ 54
4:9

No, this is not the same as the ratio between their corresponding sides.
2.

a.

of the sides of rectangle C to the

c. Determine the ratio of the area of rectangle C to the area of rectangle D. Is

b.

this the same as the ratio between their corresponding sides?
a. Complete the reduction of

3 : 1 and 12 : 4

3:1

9∶1
The ratio of the area of rectangle C to the area of rectangle D is not the same as the
ratio of their corresponding sides.

rectangle E. Name the
3.

reduction rectangle F.
b. Determine the ratio of the

6:2

The ratios are the same.
c.

3.

D

C

lengths of the corresponding sides of rectangle D. What do you notice?

a.

E
E

lengths of the sides of

F

rectangle E to the lengths of
the corresponding sides of
rectangle F. What do you notice?

b.

8 :6

4 : 3 and 12 : 9

4 :3

The ratios are the same.

c. Determine the ratio of the area of rectangle E to the area of rectangle F. Is this
the same as the ratio between their corresponding sides?

Grade 6 NS Companion (English)

c.

16 ∶ 9
The ratio of the area of rectangle E to the area of rectangle F is not the same as the
ratio of their corresponding sides.
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The rectangular prism is made up of 1 cm by 1 cm by 1 cm cubes.
It has dimensions 3 cm by 2 cm by 4 cm.

On these pages, children investigate relationships between surface area, volume and the dimensions of
rectangular prisms.

a. Determine the volume of the prism. Explain how you

Suggested lesson activities

do it.

Previously where children determined volume and surface area it appeared as if objects with equal
volume could have equal surface area. There were counter examples offered. This activity reinforces the
notion that objects with equal volume do not necessarily have equal surface area and goes further to
investigate the minimum surface area for a constant volume.

b. Determine the surface area of the prism. Explain how you
do it.
2.

Encourage children to explain how they calculate the surface area. It may be too soon, but we would like
children to start to notice that because the opposite faces are identical, they only determine the area for
three faces and double this. In cases where two or more faces are squares, they have to calculate fewer
areas.

A rectangular prism has dimensions 5 cm by 4 cm by 10 cm.
a. Determine the volume of the prism. Explain how you do it.
b. Determine the surface area of the prism. Explain how you do it.

3.

In question 3, children should be encouraged to work systematically. The intention is to give them an
opportunity to notice that the more tightly the cubes are packed or the closer the dimensions are the
smaller the surface area.

Using wooden or foam cubes, investigate
how many different rectangular prisms

Dimensions

Surface area

have a volume of 36 cubes. For each one
write the dimensions and the surface area
in the table. Discuss what you notice.
4.

a. What are the dimensions of the rectangular

Resources required:
Wooden or foam cubes
Answers and discussion
1.

2.

prism with the largest surface area and a
volume of 36 cubes?

3.

24 cm3

b.

52 cm2

a.

200 cm3

b.

220 cm2

Dimensions

Surface area

1 by 1 by 36

146 cm2

prism with the smallest surface area and a

1 by 2 by 18

112 cm2

volume of 36 cubes?

1 by 3 by 12

102 cm2

1 by 4 by 9

98 cm2

Rorisang, Sagwati and Gary build rectangular prisms using cubes. Rorisang’s prism

1 by 6 by 6

96 cm2

is 3 cm by 9 cm by 27 cm, Sagwati’s prism is 9 cm by 9 cm by 9 cm and Gary’s

2 by 2 by 9

80 cm2

prism is 3 cm by 3 cm by 81 cm.

2 by 3 by 6

72 cm2

a. Determine the volume of each of the prisms.

3 by 3 by 4

66 cm2

b. What are the dimensions of the rectangular

5.

a.

4.

b. Without calculating, predict which of the prisms will have the smallest surface
area. Explain your prediction.
c. Determine the surface area of each of the prisms. Was your prediction
correct?

Grade 6 NS Companion (English)

5.

a.

1 by 1 by 36

b.

3 by 3 by 4

a.

All three prisms have a volume of 729 cm3.

c.

Rorisang: 702 cm2; Sagwati: 486 cm2 and Gary: 990 cm2
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Study the time zone map at the back of the book to answer the next
questions.
1.

It is 2 pm in South Africa.

Page 50
On this page, children solve problems involving calculation and conversion between appropriate
time units.

a. What time is it in London, England?

Answers and discussion

b. What time is it in Nairobi, Kenya?

1.

c. What time is it in Sydney, Australia?
d. What time is it in Los Angeles, United States of America?
2.

Abdul flies from Johannesburg, South Africa to Perth, Australia. His flight duration

2.

is 9 hours and 20 minutes. His flight departs at 5 pm from Johannesburg.
a. Abdul has told his family in South Africa that he will call them when he arrives

3.

safely in Perth. At approximately what time should his family expect his phone
call?
b. What will the time be in Perth when he lands?
3.

Selwyn takes a flight direct from Johannesburg, South Africa to London, England.
He departs from Johannesburg at 8 pm South African time. He arrives in London at
5 am England time.
a. What is the time difference between South Africa and England?
b. How long was Selwyn’s flight?

4.

Thandi is flying from Singapore to Johannesburg.
Her flight departs at 10 am from Singapore. She is
scheduled to land at 15:25 on the same day in
Johannesburg. Thandi calculates that her flight is
5 hours and 25 minutes long. Robbie calculates that
her flight is 10 hours and 25 minutes long. Who is
correct? Explain.

Grade 6 NS Companion (English)

4.

a.

12 midday

b.

3 pm

c.

10 pm

d.

4 am

a.

After 2:20 am

b.

8:20 am

a.

2 hours

b.

11 hours

Robbie is correct. 15:25 is 20:25 in Singapore (5 hours ahead of South Africa) and the duration
from 10:00 to 20:25 is 10 hours and 25 minutes.
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A tetrahedron is a polyhedron with four triangular faces, in other words, a
triangular pyramid.
A regular tetrahedron is a tetrahedron with identical faces.

1.

A.

Study these nets.

Suggested lesson activities
It may be difficult for children to visualise where the arrows and cross go on the net of a cube. It may be
helpful for them to draw the net, cut it out and fold it up. This will help them to see where the cross and
arrows should go.

B.

a. Which are the nets of prisms?

Resources required:
Paper and scissors

b. Which are the nets of pyramids?
c. Which are the nets of tetrahedrons?

On this page, children investigate and compare nets of tetrahedrons and other pyramids.

C.

D.

Answers and discussion
1.

d. Which are the nets of a regular tetrahedron?

E.

F.

G.
2.

3.

2.

Describe what is similar and what is different between a tetrahedron and other
pyramids.

3.

This cube has a green cross on the top and the bottom face and a
blue arrow on each of the four other faces. The arrows all point
in the same direction.
Complete the net of the cube showing the crosses and all the arrows pointing in the
correct direction.

Grade 6 NS Companion (English)

a.

F

b.

A, B, C, D, E

c.

A, B, C

d.

B

Tetrahedrons have only triangular faces. Although pyramids may have triangular faces, not all of the
faces are necessarily triangles e.g. a pentagonal base pyramid has one pentagonal face.
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Bulani is competing in a shot put tournament. He is concerned that
heavier competitors are at an advantage in the shot put. In the table

Pages 52 & 53

are some of the top performing shot put competitors of all time,

On these pages, children organise data in tables and determine mode and median in order to describe
measures of central tendency.

their mass in kilograms and the distance that they threw the shot

Suggested lesson activities

in metres.

The issue of whether or not heavier shot put competitors have an advantage was addressed in Grade 4. In
Grade 4, children ordered the raw data and drew conclusions as best they could. Grade 6 children should
now be able to do a more efficient analysis of the data by considering the measures of central tendency.
In this case, there will be no conclusive evidence. This could be because there is no relationship between
a competitor’s mass and how far they can throw the shot or it could be because more data is needed to
see a relationship.

1.

Can you tell from this table whether or not heavier competitors throw the
shot further than lighter competitors? Discuss.
Name
Zolile
Abdul
Rakiq
Willem
Shaun
Zeb
James
Alan
Ravi
Gershwin
Manare
Selwyn
Sam
Ali
Ron
Michael
Trevor
Khumo
Chris
John

Mass
(kg)
135
118
133
130
126
118
129
115
118
132
122
95
126
130
137
120
132
144
135
127

Distance
(m)
22,6
22,9
22,4
22,8
22,1
23,1
22,2
22,5
21,9
22,0
21,8
22,1
22,2
22,0
23,1
22,0
22,0
22,7
21,9
22,5

2. Bulani rearranges the list of competitors
into groups of competitors with a similar
weight.
a. Complete his list, making sure that the

Children should write distance in order once it has been grouped. They will need to do some rough work
before writing this into their books.
Resources required:

distances are arranged from shortest

Extra paper for rough work

to longest in each column.

Answers and discussion

1.

You cannot tell from this table whether or not heavier competitors throw the shot further. The
table needs to be written in some kind of order.

2.

a.
Mass (kg)
Distance thrown
(cm)

Median distance (m)
Modal distance (m)

𝟗𝟏 − 𝟏𝟏𝟎
22,1 m – Selwyn

22,1
22,1

𝟏𝟏𝟏 − 𝟏𝟑𝟎
21,8 m – Manare
21,9 m – Ravi
22,0 m – Ali
22,0 m – Michael
22,1 m - Shaun
22,2 m – James
22,2 m – Sam
22,5 m – Alan
22,5 m – John
22,8 m – Willem
22,9 m – Abdul
23,1 m – Zeb
22,2
22,0; 22,2 and 22,5

𝟏𝟑𝟏 − 𝟏𝟓𝟎
21,9 m – Chris
22,0 – Gershwin
22,0 m – Trevor
22,4 m – Rafiq
22,6 m – Zolile
22,7 m – Khumo
23,1 m – Ron

22,4
22,0

b. Is this an appropriate way to group the competitors? Discuss.

b.

It seems fair. Each group is the same size. There is 20 kg from 91 to 110, 20 kg from 111 to
130 and 20 kg from 131 to 150.

c. Determine the median and modal distance for each group.

d.

According to this median, the group with the greatest mass (131 kg to 150 kg) throws the
furthest because their median distance is the greatest. And the group with the least mass
(91 kg – 110 kg) throws the least distance because their median is the smallest. However,
the mode tells a different story.

d.
throw the shot the furthest?

Grade 6 NS Companion (English)
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3.

Savannah also sorts the competitors of similar weight together, but she uses
different groups.

3.

a.
b.

c.

a. Has Savannah grouped the competitors appropriately? Explain.

Yes. Each group is the same size i.e. 10 kg.
Mass (kg)
Median (kg)
Mode (kg)

91-100
22,1
22,1

111-120
22,5
None

121-130
22,2
22,2

131-140
22,2
22,0

141-150
22,7
22,7

According to the medians in this analysis the group with the greatest mass also throws the
furthest. However, the group of competitors weighing from 111 kg to 120 kg throw further
than competitors weighing 121 to 140 kg, i.e. competitors weighing more than them. So
this analysis does not support the argument that heavier competitors throw further.
The modes in this analysis shows that the competitors weighing the least (91 – 100 kg)
throw further than those weighing 131 – 140 kg.

b. Determine the median and mode for each of Savannah’s groups.

4.

a.

Distance (m)

b.

c. According to Savannah’s analysis, does the heaviest group of shot put
competitors throw the shot the furthest?
4.

101-110
None
None

Rose analyses the data in a different way. She groups the competitors according to
the distance that they have thrown the shot.
Median mass (kg)
Modal mass

a. Complete the table.

21,6-22,0
118
120
122
130
132
132
135
130
132

22,1-22,5
95
115
126
126
127
129
133
126
126

22,6-23,0
118
130
135
144

23,1-23,5
118
137

132,5
None

127,5
None

Distance shot is thrown (m)
21,6 to 22,0

22,1 to 22,5

22,6 to 23,0

23,1 to 23,5

c.

5.

b. Determine the median and modal mass for each group.
c. Does this analysis support Bulani’s expectation that heavier shot put
competitors throw the shot further? Discuss.
5.

In conclusion, do you think that there is any merit to Bulani’s expectation that
heavier shot put competitors throw the shot further? Discuss.

Grade 6 NS Companion (English)

The group that threw the furthest does not have the heaviest median mass – in fact their
median mass is less than the median mass of those competitors who threw the least
distance.

The data does not support Bulani’s expectation that heavier competitors throw shot put further.
Depending on how competitors are grouped, the data can send different messages.

54
Page 54

Use the GeoGenius Visualisation Kit to complete this task.
You should work as a group of four.
1.

2.

On this page, children describe changes in the view of an object seen from different positions.

Use set 4 of the expert cards.

Resources required:

a. Arrange the blocks on the grid as illustrated on the cards.

GeoGenius Visualisation Kit

b. Study view D. Name all the possible blocks that you
could use for X, Y and Z from this view. Justify your
answers.

Answers and discussion

X

Y
Z

1.

a.

Use set 5 of the expert cards.
a. Arrange the block on the grid as illustrated on the cards.
b. Discuss the similarities and differences between views A and C.
b.

X can only be the red block. No other block is 3 units wide and 2 units tall.
Y can only be the blue block, it is the only block that is 1 unit wide and 3 units tall. Y
could also be the red block (viewed from the 3 x 1 side) if we weren’t already
certain that X was the red block.

c. Discuss the similarities and differences between views B and D.

3.

Z could either be the orange block, the green block or the yellow block. The orange
and green blocks both have a face that is 1 unit tall and 1 unit wide. The 1 x 2 face
of the orange block could also be used as long as part of it is obscured by X and Y. It
could also be the yellow block if part of the yellow block was hiding behind Y. Z
could also be the blue block if we weren’t already certain that Y was the blue block.

Use set 2 of the professional cards.
a. Arrange three blocks on the grid as illustrated on the cards. Can you do this in
more than one way? Make sketches or take photos of your arrangements and
stick them in.

b. Arrange four blocks on the grid as illustrated on the cards. Can you do this in
more than one way? Make sketches or take photos of your arrangements and
stick them in.

Grade 6 NS Companion (English)

2.

a.

b.

The silhouettes (outlines) of views A and C are mirror images of each other and
similarly the silhouettes (outlines) of views B and D are mirror images of each
other. The difference between views A and C are the parts of the blocks that are
hidden. For example, in view A the green block is hidden, but it can be seen in view
C. In view B the whole face of the dark blue block can be seen, but only the top
part in view D.

3.

a.

b.

Grade 6 NS Companion (English)

The red, purple and yellow block can be arranged in many different ways.

55
1.

Pages 55 to 57

Study the polygon.
a. Make the polygon on your geoboard.

On this page, children investigate area.

b. How many pegs are touched by the polygon?

Resources required:
Geoboards and rubber bands, square dotty paper.

c. How many pegs are inside the polygon?

Answers and discussion
1.

d. Determine the area of the polygon. Explain how you did it.

2.

Use your geoboard to investigate the areas of polygons that have no pegs inside
the polygon.

b.

6 pegs are touched

c.

6 pegs are inside

d.

8 square units
1

1

1

1

12 − 1 2 − 2 − 1 2 − 2 = 12 − 4 = 8 square units

a. Make polygons that touch 3, 4, 5, 6, 7, 8, 9 and 10 pegs, but have no pegs inside.
Record the polygons on the grid.
2.

a.

b.

Some possible polygons with no pegs inside.

No pegs inside the polygon
Pegs touched by polygon

b. Determine the area of each polygon and complete the table.

3
1

Area of polygon

2

4

5

1

12

1

6

7

2

22

1

8

9

3

32

1

10
4

Polygons with no pegs inside the polygon

Pegs touched by polygon

3

4

5

6

7

8

9

c.

10

Area of the polygon

1

d.
Pegs touched
by polygon
3.

d. Complete the flow diagram.

Grade 6 NS Companion (English)

2

The area increases by 2 square unit each time the polygon touches another peg.

c. Without making the polygon, predict the area of a polygon that touches 11
pegs and has no pegs inside the polygon. Explain how you do it.

Pegs touched by
polygon

1

Area = 4 square units.

Area of
polygon

1

×2

Some possible polygons with 1 peg inside:

−1

Area of polygon

1 peg inside the polygon
Pegs touched by polygon

3

4

5

6

7

8

9

10

Area of polygon

1

2

2

3

3

4

4

5

Pegs touched
by polygon

Area of polygon

Some possible polygons with 2 pegs inside:

2 pegs inside the polygon
Pegs touched by polygon

3

4

5

6

7

8

9

10

Area of polygon

2

3

3

4

4

5

5

6

Pegs touched
by polygon

1

Area of polygon

Some possible polygons with 3 pegs inside:

3 pegs inside the polygon
Pegs touched by polygon

3

4

5

6

7

8

9

10

Area of polygon

3

3

4

5

5

6

6

7

Pegs touched
by polygon

4.

Area of polygon

The area of a polygon on a geoboard can be calculated by multiplying the number of pegs that
the polygon touches by half (or dividing by 2) and then adding 1 less than the number of pegs
inside the polygon. For example, if a polygon touches 6 pegs and has 4 pegs inside the polygon,
the area

Grade 6 NS Companion (English)

2

6

4

1

3

3

6 square units.
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1.

Research claims that left-handed people
are better at computer games than
people played a computer game that
Knight (good) and King (excellent). The
results of the study are shown in the bar
graph. Study the graph.
a. How many players were righthanded and how many players
were left-handed?

300
Number of children

ranked the players as Squire (okay),

Right-handed

350

right-handed people are. In a study 1 000

Page 58

400

400

300

Left-handed

Suggested lesson activities
Give children opportunity to discuss the difference in the way a bar graph and a pie graph report data.
The pie chart helps us to see proportion, but if we need to know the number of people in each category,
the bar graph is more helpful.

250
200

200

On this page, children critically read and interpret data presented in double bar graphs and pie graphs to
draw conclusions and make predictions.

Answers and discussion

150

1.

100
50

50

40

a.

900 players were right-handed and 100 players were left-handed.

b.

200 right-handed players were King

c.

40 left-handed players were King

d.

This graph does not tell us left-handed people are better at computer games than
right-handed people. Even though there are more Kings that are right-handed
players than left-handed players, there are fewer left-handed players in the survey.
We need to know what proportion of the left-handed players were Kings and what
proportion of the right-handed players were Kings.

a.

2-ninths

b.

4-tenths

c.

No. The numbers of players are not shown.

d.

Yes. 4-tenths is larger than 2-ninths so according to this study left-handed players
were better than right-handed players.

10

b. How many of the Kings in the

0

study are right-handed players?

Squire

Knight
Game level

King

c. How many of the Kings in the study are left-handed players?
d. Using this graph, can you say with confidence that left-handed people are

2.

better at playing computer games than right-handed people are? Discuss.
2.

Sibongile represented the same data using pie graphs. Study the two pie graphs.
a. What fraction of right-handed players are Kings?
b. What fraction of left-handed players are Kings?

Right-handed players
Kings
Squires

3.

The bar graph tells us how many right-handed players and left-handed players were
Squires, Knights and Kings. The bar graphs, however, do not allow us to compare the
proportion of each category in each group easily because the numbers are so different.

4.

The pie graphs tells us the proportion of all the right-handed players that were Squires,
Knights and Kings and the proportion of all the left-handed players that were Squires,
Knights and Kings (but not how many). This makes comparison easier. The pie charts do
not, however, reveal that there were nearly 5 times as many right-handed players as
there were left-handed players.

c. Do the pie graphs tell you how many left-handed
players and right-handed players in the study were

Knights

Kings? Discuss.
Left-handed players

d. Using these graphs, can you say with confidence
that left-handed people are better at playing

Squires
Kings

computer games than right-handed people are?
Knights

Discuss.
3.

What information does the bar graph provide that the pie graph does not?

4.

What information does the pie graph provide that the bar graph does not?

Grade 6 NS Companion (English)
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Study the map of Punda Maria rest camp at the back of the book.
The scale of the map is 1 : 4 000.
1.

How many laundries are there in Punda Maria rest camp?

2.

Give the grid reference of

Page 59
On this page, children describe how to move between positions on the map and measure and solve
problems involving calculating between units of measurement using given scale.
Suggested lesson activities

a. Reception
3.

Name the facility found in
a. K4

4.

b. Hide

b. H5

Draw a route on the map to drive from the parking to Safari Tent number 5.
Describe the route in words.

Initiate a discussion about the map of South Africa, the map of Kruger National Park and the map of
Punda Maria rest camp before children start to answer questions. Ask children which map, if any, show
the street that they live in. Show the town that they live in? This question initiates a discussion on how
much detail can be shown on a map. The larger the space that is represented on the map, the greater the
scale that is needed and the less detail that can be represented. The smaller the space that is represented
the smaller the scale and the more detail that is possible. If you were to provide a map of the town or
suburb in which the school is, then children probably could find the street that they live on. However,
they wouldn’t be able to see the next town.
Children should discuss the strategies that they use to determine the area of camping and caravanning
space. Two possible methods are:
The area of each square is 1 cm by 1 cm. From the scale this means that each square on the map is 40 m
by 40 m or 1 600 m2. Children could count approximately 44 squares. (This creates an opportunity to
discuss how to deal with parts of squares). 44 1 600 70 400 m2.

5.

a. Use the scale of the map to determine the approximate area of the camping
and caravanning space (the green area of the map).

Children could argue that the area for camping and caravanning is more or less rectangular. The length is
approximately 10 cm on the map which is 400 metres on the ground. The breadth is approximately 4 cm
on the map which is 160 metres on the ground. So the area is 400 160 64 000 m2.
The difference in answers provides an interesting point of discussion about the limitations of scale and
using formula to calculate area of irregular shapes.
Resources required:
String, ruler marked in centimetres and millimetres

b. If each caravan site needs an area of at least 250 square metres, determine the
largest number of caravans that could fit on this space.

6.

Study the maps of South Africa, Limpopo, the Kruger National Park and Punda
Maria at the back of the book. Explain how to get from Bloemfontein to Bungalow
12 in Punda Maria rest camp in the Kruger National Park. Make sure that you say
which map to use at each stage of the journey.

Grade 6 NS Companion (English)

Answers and discussion
1.

One

2.

a.

G8

b.

L1

3.

a.

Kitchen

b.

Swimming pool

4.

Turn right out of the parking area. Take the second road left. Safari tent number 5 is at
the end of the road.

5.

a.

Answers could vary from 60 000 square metres to 70 500 square metres depending
on the method used.

b.

Answers could vary from 240 caravans to 282 caravans depending on the method
used.

59

6.

The map of South Africa shows that from Bloemfontein, you should drive north along the
N1 past Johannesburg.
The map of Limpopo shows two possible routes to Punda Maria Gate.
1. From Polokwane, turn right on to the R81 and head in a North East direction to
Punda Maria Gate.
2. From Louis Trichardt, turn right on to road 529 and go through Thohoyandou to
Punda Maria Gate.
Use the map of the Kruger Park to find the Punda Maria rest camp. Take the first gravel
road left from the main road.
Use the map of Punda Maria rest camp to find bungalow 12. Enter the rest camp and
take the first road right. Bungalow 12 will be the first one on the left.

Grade 6 NS Companion (English)
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1.

Pages 60 & 61

Tebogo read that tennis balls bounce about
53% of their dropped height. Mmetja claims that
the percentage will vary according to the height

On these pages, children examine ungrouped numerical data to determine the midpoint (median) of the
data set in order to describe central tendencies.

from which the tennis ball is dropped. Tebogo and

Suggested lesson activities

Mmetja did an experiment in which they dropped a

Most typically when we collect data we think about surveys and opinion polls, but data handling also
extends to scientific experiments and understanding physical phenomenon.

ball from a given height and measured how high it
bounced back before falling again. They repeated

A well designed experiment should include more than one measurement. Measurements are prone to
errors especially where other variables could be introduced. This experiment relies on measuring the
height that a ball bounces up after it has been dropped. This is difficult because the ball is moving.

the experiment several times for different heights.
They recorded their results in a table.

Height from which
ball was dropped

Height (in cm) that the ball bounced for each experiment
50 cm

27

30

27

30

29

30

30

27

31

30

100 cm

62

63

62

61

62

63

62

62

64

63

150 cm

90

87

87

89

87

88

86

87

86

88

200 cm

116

118

120

116

118

118

119

116

118

118

a. Why did Tebogo and Mmetja drop the tennis ball 10 times from each height?
b. Determine the median height that the ball bounced for each height from which
it was dropped.

Divide the class into five groups. Each group will experiment with a different type of ball. Divide these
groups into pairs. Each pair should record the height of bounce from a different drop point. In smaller
classes, some pairs may need to do more than one drop height and in larger classes, some pairs may
repeat an experiment done by another pair.
For this experiment, mark 50 cm, 100 cm, 150 cm and 200 cm on a wall and stick a tape measure on the
wall with 0 cm touching the ground. Children work in pairs. One child drops the ball from a marked height
and the other child watches for how high it bounces back up using the tape measure as a guide. During
testing, we used the slo-mo function on a cell phone camera to video record the bounce and then played
it back to measure the height at which the ball changed direction. This allowed us to pause the video to
read the height of the ball and was more accurate than real time. Children may have to stand on their
chair to drop a ball from 2 metres (200 cm). If possible, children should conduct this experiment on the
same surface. The height to which a ball bounces expressed as a percentage of the height from which it
was dropped will be influenced depending on the surface onto which it is dropped (e.g. concrete, tiles,
laminate flooring or carpet).
Resources required:
Measuring tape, tennis ball, table tennis ball, squash ball, golf ball, cricket ball and netball ball

c. For each height from which the ball was dropped and the median height to
which it bounced: calculate the height that it bounced as a percentage of the

Answers and discussion
1.

a.

Errors occur in measurement. We repeat an experiment many times to increase
confidence in the reading.

b.

From 50 cm drop, median height ball returns is 30 cm.

height from which it was dropped.
d. Does the data support Tebogo’s claim that tennis balls bounce approximately
53% of the height from which they were dropped? Discuss.

From 100 cm drop, median height ball returns is 62 cm.
From 150 cm drop, median height ball returns is 87 cm.
From 200 cm drop, median height ball returns is 118 cm

e. Does the data support Mmetja’s claim that height to which a ball bounces is
related to the height from which it was dropped? Discuss.

Grade 6 NS Companion (English)

61
2.

Conduct an experiment to determine which ball bounces the highest in proportion

c.

to the height from which it was dropped. Work as a class to answer this question.

From 50 cm:
From 100 cm:

60%
62%

Each group should select a different type of ball (cricket, squash, netball, table
tennis etc.). To conduct the experiment you must:

From 150 cm:

a. Drop each ball 10 times from a fixed height and record the height to which it

From 200 cm:

bounces back on the first bounce. Record your results.

58%
59%

d.

According to the data that Tebogo and Mmetja collected, the tennis ball dropped
more than 53% of its dropped height. There are many things that could affect this,
namely the type of tennis ball and the hardness of the surface. Some scientific
studies also suggest that temperature affects how high a ball will bounce.

e.

d. Complete the table. Report back to the rest of the class.

Mmetja and Tebojo have not collected enough data to support Mmetja’s idea that
the percentage a ball bounces back from its drop point increases as the drop point
becomes higher. Their data fluctuated around 60%. They could, however, find that

Height ball bounced as a
percentage of the height from
which it was dropped

if they dropped the ball from 500 cm or 1 000 cm that the percentage the ball
bounces back will increase. The data does not make a strong case that the height
to which a ball bounces varies as the height from which the ball is dropped
changes.

b. Determine the median height that each ball bounced.
c. Use the median height that each ball bounced to calculate the percentage of the
height from which it was dropped.

Height from which the ball is dropped
50 cm

100 cm

150 cm

200 cm

Golf ball
Squash ball
Cricket ball
Tennis ball
Netball
e. Which ball bounced the greatest percentage of the height from which it was
dropped?
f.

Did any of the balls show evidence that the bounce height expressed as a
percentage of the height from which it was dropped increases as the height
from which the ball was dropped increased?

g. What other factors could affect the height that a ball bounces to express as
a percentage of the height from which it was dropped? Discuss.

Grade 6 NS Companion (English)
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1.

Pages 62 & 63

Lu-lu is an ancient game played in Hawaii
with volcanic stones or discs that have
markings engraved on them.

On these pages, children count the number of possible outcomes for simple trials and list outcomes for
simple experiments.

a. Cut out the four Lu-lu discs at the back

Suggested lesson activities

of the book and paste them onto firm
cardboard.
b. Cut out the discs on the cardboard to make the Lu-lu discs.
c. If you like to, you can stick wrapping paper on the back of the cardboard disks

It is very important for conducting investigations that children nurture systematic thinking so that they do
not leave out any possibilities. In later years they will learn to use a tree diagram to list possible
outcomes, but for now they need to write a list. The table below shows one possibility of systematic
thinking, but children may have other strategies. In this example, the first possibility is that no discs land
face-up, then one disc lands face-up, then 2 discs land face-up, then 3 discs land face-up and finally all 4
discs land face-up.

to decorate them.
How to play Lu-lu
Take turns to shake all four discs in both hands and toss them on the table. The
number of points the player scores is equal to the number of dots on the pieces that
fall face-up. The first player to reach 50 points wins the game.

2.

To better understand the game of Lu-lu, work with a partner and toss the Lu-lu
discs at least 60 times. Use the table to keep a record of the scores you get as you
toss the discs.

Score

0

1

2

3

4

5

Tally

1 dot

2 dots

3 dots

4 dots

Score

down
down
down
down
up
down
down
up
down
up
up
up
down
up
up
up

down
down
down
up
down
down
up
up
up
down
down
up
up
down
up
up

down
down
up
down
down
up
up
down
down
up
down
up
up
up
down
up

down
up
down
down
down
up
down
down
up
down
up
down
up
up
up
up

0
4
3
2
1
7
5
3
6
4
5
6
9
8
7
10

None face-up

One face-up

Two face-up

Three face-up
All face-up

Total

Score

6

7

8

9

10

11

Tally
Total
3.

Children should notice that there are 16 possible outcomes and that there are two possible outcomes
that result in 3, 4, 5, 6 and 7, but only one possible outcome that would result in 0, 1, 2, 8, 9 and 10. Also
it is impossible to score 11 points in a toss. This means that it is more likely to score 3, 4, 5, 6 and 7 than 0,
1, 2, 8, 9 and 10. It also means that it is equally likely to get 3 as 4 as 5 as 6 as 7 and it is equally likely to
get 0 as 1 as 2 as 8 as 9 as 10. Children should compare this likelihood (probability) with the results of
their actual trials. These questions may help frame this discussion.


Did they score 3, 4, 5, 6 and 7 more often? Why or why not?

a. What score(s) did you toss most often?



Did they score the same number of 3s as 4s? Why or why not?

b. What score(s) did you toss least often?



Did they score double the number of 5s as 10s? Why or why not?

c. Write down the scores in order from the score(s) that occurred most often to
the score(s) that occurred least often.

Grade 6 NS Companion (English)
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4.

5.

Risima says that to score 3 points in a toss, the disc with three dots must fall face

Resources required:

up and all the others fall face down. Are there any other ways of scoring 3 points?

Thick corrugated cardboard (like fruit box), scissors, glue, decorative paper (optional)

Explain how.

Answers and discussion

possible outcomes for a toss.

1 dot

2 dots

3 dots

4 dots

Score

The first three have been done

down

down

down

down

0

for you. Discuss how you can

down

down

down

up

4

do this systematically to make

down

down

up

down

3

any possible outcomes.
Study the outcomes and
scores that you listed.
a. How many different
outcomes give a score
of 6?
b. According to your analysis,
what scores are you most
likely to toss? Why do you
say so?
c. Compare the predicted
frequency of each outcome
listed in the table with the results you recorded when investigating the game by
tossing the discs. What do you notice?

7.

b.

4.

If the disc with 1 dot and the disc with 2 dots falls face-up and the other two discs fall
face-down.

6.

a.

Two

b.

3, 4, 5, 6 and 7 – there are two ways of tossing each of these scores.

Use the table to list all the

certain you do not leave out

6.

3.

Based on your experiment and on your analysis, predict how many times a player
would typically have to toss the discs to get a score of 50 points or more. Play the
game in pairs and compare your prediction with the actual number of times the
winner tosses the discs each time.

Grade 6 NS Companion (English)

11 or more - It is impossible to score 11 or more, but there is a chance that there
were other numbers that were not scored at all.
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1.

Use the GeoGenius Construction Kit pieces to make this polyhedron.

2.

Study the completed polyhedron.

Page 64
On this page, children investigate nets of a polyhedrons.
Suggested lesson activities

a. What are the shapes of the faces?

This lesson can be used as a project. Children may choose to decorate the polyhedron if they wish.

b. How many faces does the polyhedron have?

To make the accurate drawing you may want to encourage children to cut out templates of triangles and
squares on firm cardboard and trace around these. Children are not expected to use a protractor to draw
60° angles. The GeoGenuis pieces are used to make a plan of what the net will look like, but the actual
drawing of the net will have to be smaller than the one created using the GeoGenius pieces.

c. How many edges does the polyhedron have?
d. How many vertices does the polyhedron have?

Resources required:

3.

Carefully remove the elastic bands from the polyhedron one by one until you can
completely flatten the entire surface of the polyhedron. Make sure none of the
pieces come loose. Make a rough sketch of the net of the polyhedron.

GeoGenius Construction Kit, light cardboard (preferably A2 size), scissors, glue
Answers and discussion
2.

3.

4.

Now make an accurate drawing of

a.

Squares and equilateral triangles

b.

38 faces – 6 squares and 32 (equilateral) triangles

c.

60 edges

d.

24 vertices

Two of many possible nets

Example:

the net on light cardboard.
5.

Add glue tabs (about 1 cm wide) to

Cut out the net and crease the fold lines
of the tabs using a sharp edge (e.g. point of
compass, ball point pen).

7.

Assemble the polyhedron by gluing the tabs of the net.
Take a picture of your polyhedron and stick it here.

Grade 5 NS Companion (English)

TAB

6.

TAB

every second edge of your net.

For interest: This polyhedron is called a snub cube and is one of the Archimedean solids .

Glossary
*These terms are not used in this grade.

Language of lines and angles
Parallel lines: Parallel straight lines are lines that are always the same distance apart. Parallel lines, even if
extended indefinitely, will never intersect.
Angle: The amount of turn between the two arms of intersecting lines is called the angle between the
lines.







Acute angle: An angle smaller than a quarter of a complete turn (less than 90°).
Right angle: An angle equal to a quarter of a complete turn (equal to 90°).
Obtuse angle: An angle larger than a quarter of a complete turn but smaller than a half turn
(greater than 90° and less than 180°).
Straight angle: An angle equal to a half turn is called a straight angle (equal to 180°).
Reflex angle*: An angle larger than a straight angle but smaller than a complete revolution
(greater than 180° and less than 360°).
Revolution*: An angle equal to a full turn is called a revolution (equal to 360°).

Language of symmetry and transformations
Line symmetry: A figure is said to have line symmetry when it can be folded along a line so that one part
lies exactly on top of the other. The line about which the shape is folded is called the line of symmetry.
Rotational symmetry: A shape is said to have rotational symmetry when its tracing rotated about a point
covers the shape in the starting position and at least one other position. The point about which the
tracing is rotated is called the centre of rotation. If a tracing of a shape will only cover the shape in one
way, we say that the shape has no rotational symmetry.
Tessellation: Shapes arranged in a repeating pattern without overlapping in such a way as there are no
gaps.
Translation: Sliding a shape in a particular direction and for a certain distance without turning the shape.
Reflection: When a shape is flipped over to create its mirror image. The line about which the shape is
flipped is called the line of reflection (or line of symmetry).
Rotation: When a shape’s position is changed by turning it about a point by a given amount.
Language of 2-dimensional shapes
Polygon: A plane closed figure formed by three or more line segments. Polygons are named according to
the number of sides or angles that they have.


Grade 6 NS Companion (English)

Triangle: 3 sides
o Scalene: A triangle that has three unequal sides
o Isosceles: A triangle that has two sides of equal length
o Equilateral: A triangle that has three sides of equal length.
o Acute-angled: A triangle with all three angles acute angles.
o Right-angled: A triangle with a right angle.
o Obtuse-angled: A triangle with one obtuse angle.



Quadrilateral: 4 sides
o Parallelogram: A quadrilateral with both pairs of opposite sides parallel.
o Rectangle: A parallelogram with right angles.
o Square: A quadrilateral with all pairs of adjacent sides equal and right angles.
o Rhombus: A parallelogram with all sides equal.
o Trapezium*: A quadrilateral with one pair of opposite sides parallel.
o Kite*: A quadrilateral with 2 pairs of adjacent sides equal.






Pentagon: 5 sides
Hexagon: 6 sides
Heptagon: 7 sides
Octagon: 8 sides

Language of 3-dimensional objects
Polyhedron: A closed three-dimensional solid which consists of a collection of polygons joined at their
edges. Plural: polyhedra
Prism: A polyhedron with two identical polygonal faces that are parallel to each other and joined by
rectangular faces. Prisms are named according to the shape of their base, for example:

Triangular-based
prism


Rectangular-based
prism

Pentagonal-based
prism

Hexagonal-based
prism

Cube: A rectangular-based prism with square faces.

Pyramid: A polyhedron with a polygonal base that is joined to a vertex by means of triangular faces.
Pyramids are named according to the shape of their base, for example:

Triangular-based
pyramid


Rectangular-based
pyramid

Pentagonal-based
pyramid

Hexagonal-based
pyramid

Tetrahedron: A polyhedron with four triangular faces (triangular-based pyramid). A regular
tetrahedron is a tetrahedron with identical equilateral triangles as faces.

Cylinder: A 3-dimensional object with two identical circles that are parallel to each other and joined by a
curved rectangle.
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Face: A plane surface bounding a polyhedron.
Edge: A straight line formed where two faces of a polyhedron meet.
Vertex: A point where three or more edges of a polyhedron meet. Plural: vertices
Net: A net is an arrangement of polygons connected at their edges that can be folded up to make an
object (polyhedron).
Language of measurement
Perimeter: Total distance around the outside of a figure.
Area: The number of square units of a certain size needed to cover the surface of a figure.
Surface area: The total area of all the faces of an object.
Capacity: The amount of space that can be filled measured in litres and millilitres.
Volume: The volume of an object refers to the number of cubic units of a certain size that are needed to
fill the interior of the object.
Language of statistics
Data: Set of individual pieces of information used in any process connected with statistics.
Population: In statistics the population refers to all possible observations that can be made.
Sample: In statistics, a sample is a subset of the population, selected and surveyed with the purpose of
making conclusions or predictions about the whole population.
Anonymous: A person’s identity (name) is either unknown or not reported.
Pictograph (or pictogram): A frequency diagram using a symbol (picture) to represent a certain number of
units of data.
Pie graph: Pie graphs display data as slices of a pie. Each slice of pie represents a different category. The
size of the slice is in proportion to the amount of data in each category.
Bar graph: A frequency diagram using rectangles of equal width to represent different categories. The
height of
Summary statistics: A single category or value used to summarise a whole list of categories or values. For
example:





Mode, modal category and modal value: The data category or value that occurs most often in a set
of data is called the mode or modal category or value. It is possible for data to have no mode. It is
also possible for data to have two or more modal values.
Median: The median is the central, or middle, value. It is the middle value when the data is
arranged in numerical order.
Mean*: The mean of a set of data is the sum of all the data values divided by the number of values
in the set. When people speak about an average, they are usually referring to the mean.

Probability: The branch of mathematics that involves calculating the likelihood or the chance of an event
occurring. Probability can be expressed on a scale between 0 and 1. 0 means an event is impossible and 1
means an event is certain.
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List of resources
GeoGenius Construction Kit
GeoGenius Visualisation Kit
Geoboards and rubber bands
Wooden cubes – 15 mm, 20 mm and 25 mm
Foam cubes or connecting cubes
Brown paper bags
Kettle
Tea cups or mugs (different shapes, sizes and types)
Paper cups
10 cent coins
Kidney beans
String/ rope
Thermometer (0 -110°)
30 cm ruler marked in cm and mm
Kitchen scale (digital is preferable)
Stopwatch
Tennis ball
Squash ball
Golf ball
Cricket ball
Table tennis ball
Netball ball
Measuring tape
Timer (mobile phone should be sufficient)
Cardboard
Corrugated cardboard
Decorative paper
Dotted paper
Tracing paper
Class lists
Scissors
Glue
Sticky tape
Paperclips
Prestik
Coloured pens and pencils
Permanent marker
Resealable plastic packet
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