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1.

Extend each pattern. Explain how you move the shape to create the pattern.
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On this page, children make patterns from geometric objects and describe these in terms of reflections
and translations.
Answers and discussion
1.

When we slide a shape without turning it, we say the shape has been translated.
When a shape is flipped over to create its mirror image, we say that the shape
has been reflected.
2.

Children should explain the first pattern as a slide to the right and the second pattern as the shape
flips over.

Pumla extends a pattern by translating a shape.

Ask children “what” does the shape flip over? Some may be able to show an invisible vertical line
midway between the shapes, but if not – don’t tell them. Some children may think of this pattern
being created by a combination of a flip and a slide – if so, they are not wrong, only make sure
that the way in which they describe the method is correct!

Is Pumla correct? If yes, how do you know? If no, draw the correct the pattern
below.
3.

Cody extends a pattern by reflecting a shape.

Is Cody correct? If yes, how do you know? If no, draw the correct pattern below.
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2.

Yes, Pumla is correct. The shape slides across without turning. The shape is exactly the same.

3.

No, Cody is not correct. The shape changes. Shapes that are reflected should keep their size and
shape.

2

Thandi

1.
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Thandi, Viv, Lerato and Sara are all looking at a dog.
a. Which child cannot see the dog’s nose

Viv

and eyes from their position?

On
1. this page, children describe changes in the view of an object from different positions.
Suggested lesson activities
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.

b. Which child will see this view?

Draw attention to the fact that the shape of objects look different from

Lerato

different points of view.

Sara

One child will see a GeoGenius box like this:

c. Draw a sketch of the view that Sara sees. How is what Thandi sees the

and another like this:

same and how is it different to what Sara sees?
Also question children about what they see. There will be some parts of the object that are hidden from
some of the children. For example, a child sitting behind the NumberSense book will not see the blocks.

2.

Mr Selebi lives near this cottage surrounded by four streets.

Children sitting opposite each other will see the reverse. For example, one child will see a pencil on the
right and the other on the left.
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.
Answers and discussion
1.

a.

Viv

b.

Thandi

c.

Thandi and Sara both have a side view of the dog so they can see the tail and the nose. From
Sara’s view the dog’s tail is on the right and from Thandi’s view the dog’s tail is on the left.
Sara cannot see the dog’s bone which is shown in the picture in question 1.b. This is because
the bone will be hidden behind the dog from Sara’s view.

a.

De Wet Road and Adrian Road

a. Which road will Mr Selebi be driving along when he sees these views of the
cottage?

b. Draw a rough sketch of the view of the cottage that Mr Selebi would see when
driving along Bruce Avenue.
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2.

b.

1.

2.

1 hour = 60 minutes

Complete.
1

a. 2 hours = _____ minutes

c. 1 hour = _____ minutes

b. 4 hours = _____ minutes

d. _____ hours = 180 minutes

4

What is the time in words?

Ten past eight
A nurse checks her patient in the hospital every forty-five minutes.
She starts at 11 o’clock in the morning. Write down the times of the next 4 visits.
11:00iam;
4.

__________ ;

__________ ;

__________ ;

__________

Nadia spends 40 minutes doing her Mathematics homework and 35 minutes doing
her History homework. How long did she spend doing homework?
__________ minutes = __________ hours and __________ minutes

5.

Calculate the following.
a. Baby Sipho was born on 27 May. How many days old was he on 12 June?
b. Baby Linda was born on 29 October. How many days old was she on 15
November?
c. Lindiwe was born on 7 April 2006. How old was she in years, months and days
on 21 July 2015?
d. Work out how many years, months and days old you are.
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On this page, children read, write and tell analogue, digital and 24-hour time to the nearest minute and
solve problems involving calculations and conversions between appropriate time units.
Answers and discussion
1.

Twenty minutes to five

3.

3

a.

120 minutes

b.

240 minutes

c.

75 minutes

d.

3 hours

2

10 minutes past 2, half past 10, half past 8 and 10 minutes to 9

3.

11:45 am; 12:30 pm; 1:15 pm; 2 pm

4.

75 minutes = 1 hour and 15 minutes

5.

a.

16 days

b.

17 days

c.

9 years, 3 months and 14 days

4
1.

When Arno was on holiday, his mother asked him to buy a table cloth for their
dining-room table.
From my fist to my elbow, the table
is 6 and a half forearms long and 3
forearms wide.
The table cloth that Arno brought back from holiday was too
small even though he measured using his forearms. Explain how
this could have happened.

2.

Make a plan to compare the length and breadth of your bedroom with the length of
and breadth your friend’s bedroom without using a measuring tape or ruler.

Pages 4 & 5
On this page children estimate, measure, record and compare length using centimetres and millimetres.
Suggested lesson activities
This page works very well as a classroom activity.
Ask children to measure several items such as their desks, the width of the doorway, the length of a
window, the distance between their classroom and the classroom next door etc., using their forearms as a
measure. On the board, list the items and record the measurements of some children’s results. Ask the
children to explain why many of the answers are so different.
Ask children to explain the strategies that they used to compare the length and breadth of their
bedrooms. It is anticipated that children would have used some unit of measurement. They may have
used a body part or counted the number of steps. They may have used string and then compared the
length of string. They could have used other informal units of measurement, like the number of times
they could fit a shoe box along the edge of the walls. Ask children to motivate their choice of unit of
measurement. For example, a shoe box is more efficient than paper clips because of their comparative
lengths, but then they must use the same size shoe box.
The intention of this activity is to make children aware of the need for a standard unit of measurement in
order to compare items. Children should recognise that these standard units are a human construction
and have only been in use in fairly recent history.

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 millimetre.

Please supervise that when children estimate in question 4, they first make their lists and THEN to go
about measuring with a ruler. This is important in terms of developing their mental images of different
lengths.
Resources required:
Metre stick (even better would be a piece of rope cut 1 metre in length), ruler marked in centimetres

3.

4.

Look at your ruler. What part of your body is close to 1 cm in length?

Make a list of different items that you estimate to have the following dimensions:






1 centimetre,
10 centimetres,
50 centimetres, and
100 centimetres.

List them in the tables on the next page. Do not use any measuring instruments as
you make the list.
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Answers and discussion
1.

Arno’s forearm may have been shorter than his mother’s.

6.

a.

110 cm

1

m

1,1 m

d.

409 cm

b.

350 cm

3

m

3,5 m

e.

60 cm

m

0,6 m

c.

185 cm

1

m

1,85 m

f.

81 cm

m

0,81 m

4

m

4,09 m
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A polyhedron is a closed three-dimensional solid which
consists of a collection of polygons joined at their edges.
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On this page, children investigate and compare the properties of prisms and pyramids.
1.

Resources required:
GeoGenius Construction Kit
Answers and discussion
1.

Use the GeoGenius Construction Kit.
1.

a. Is it possible to make a polyhedron using only three purple rectangles?
b. Using the three purple rectangles and as few other shapes as possible, complete
a polyhedron. What other shape(s) did you use?

2.

c. Make a rough sketch of the polyhedron that
you made.
d. What is the name of this polyhedron?
2.

No

b.

Two equilateral (blue) triangles

d.

Triangular-based prism

a.

No

b.

Two squares

d.

Square-based prism

3.

Both polyhedrons have two identical and parallel faces that are joined by rectangles. The faces
joined by rectangles in question 1 are triangles, but the faces joined by rectangles in question 2 are
squares.

4.

a.

No

b.

An equilateral (turquoise) triangle

d.

Triangular-based pyramid

a. Is it possible to make a polyhedron using only four purple rectangles?
b. Using the four purple rectangles and as few other shapes as possible, complete
a polyhedron. What other shape(s) did you use?
c. Make a rough sketch of the polyhedron
that you made.
d. What is the name of this polyhedron?

3.

What is the same and what is different about the polyhedrons that you made in
questions 1 and 2?

4.

a. Is it possible to make a polyhedron using only three isosceles (red) triangles?
b. Using the three red triangles and as few other shapes as possible, complete a
polyhedron. What other shape(s) did you use?
c. Make a rough sketch of the polyhedron that you made.
d. What is the name of this polyhedron?

5.

a.

What is the same and what is different about the polyhedron that you made in
questions 1 and 4?
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5.

They both have equilateral (turquoise) triangle bases. The triangular-based prism has rectangular
faces joined to the edges of the base meeting another triangular face. The triangular-based pyramid
has triangular faces joined to the edges of the base meeting at a point (vertex).
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1.

Zonia records the weather in December and represents it in a pictograph.
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On this page, children draw a pictograph (with many to 1 correspondence) to display and interpret
ungrouped data.
Answers and discussion

How many days were sunny in December?
2.

1.

15 sunny days

2.

a.

30 sunny days

b.

There is not enough space on the page to complete Zonia’s pictograph.

Zonia also records the weather in January and February.

The intention of this question is to help children recognise that when there is a large amount
of information or data they need to find another way to represent it.
3.

a.

45 sunny days

b.

9 suns

c.

a. How many sunny days are there altogether in January and February?
d.

b. Can you extend Zonia’s pictograph so that it includes the data from
January and February as well? Explain.
3.

Eddie suggests that Zonia uses one picture to represent
many days (e.g. 5 days) and provide a key for the pictograph.
a. How many sunny days are there altogether in
December, January and February?

= 5 sunny days
= 5 cloudy days
= 5 rainy days

b. How many pictures of suns are needed on the pictograph?
c. Use the stamps provided at the back of the book to complete the pictograph.

d. How many rain clouds did you use on the pictograph? Why?
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3 rain clouds
Children should discuss strategies to deal with numbers that are not multiples of 5. There are
16 rainy days in total in December, January and February. 3 rain clouds represent 15 rainy
days so there is still one rainy day that is not represented in the pictograph. If there were 3 or
more rainy days left, then it is better to draw an extra rain cloud.
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1.

Create a pattern by repeatedly reflecting each shape.
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On this page, children make patterns with geometric objects using transformations and describe these in
terms of reflections and rotations.
Suggested lesson activities
Children may still need to trace shapes on cardboard and cut them out to make a tile.
Resources required:
Cardboard and scissors
Answers and discussion
1.

2.

Extend each pattern. Explain what you did to extend each pattern.

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. It is
not necessary to get distracted by this, rather we want the children’s discussion to focus more on
the reflection aspect and less on the translation – along the lines of: each element in the pattern is
created by reflecting (flipping) the previous element.
2.

When a shape changes position by turning, we say the shape has been
rotated.
3.

Create patterns by reflecting the first shape and rotating the second shape.

These patterns are made by a combination of a rotation (about a point) and a translation. Again,
we want the children’s discussion to focus more on the rotation aspect and less on the translation
– along the lines of: each element in the pattern is created by rotating (turning) the previous
element one quarter of a turn.
3.
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On this page, children measure and record capacity using millilitres and litres.
Answers and discussion
1.

a.

1 L = 1 000 ml

e.

3

L = 750 ml
4

i.

1 2 L = 1 500 ml

b.

1

L = 500 ml

f.

1

L = 200 ml

j.

1 L = 1 750 ml

c.

1

L = 250 ml

g.

2

L = 400 ml

k.

2 5 L = 2 400 ml

d.

1

L = 125 ml

h.

3

L = 600 ml

l.

2 10 L = 2 100 ml

2

4

8

5

5

5

1

3
4

2

1

2.
2L
4 L and 500 ml

1 L and 7 ml

3L

1L
500 ml

1L

3.
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a.

50 teaspoons

b.

4 mugs

c.

5 bottles

d.

20 mugs and 1 000 teaspoons

d.

1 400 ml = 1 L and 400 ml

e.

750 ml = 4 L

3

1 L and 600 ml

800 ml
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This is a map of the village where Grace lives.
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On this page, children locate position on a coded grid and trace a path between positions following
written instructions.
Answers and discussion
1.

2.

3.

4.

1.

2.

3.

a. The hospital

c. The restaurant

b. The bank

d. The spaza shop

Describe what is found in:
a. B10

c. D2

b. E9

d. E1

Heidi leaves the post office and walks along 7th Avenue. She turns right into
a. Draw her route onto the map.
b. Which place on the map does she go to?
c. Draw a different route that she could have taken onto the map. Describe the
route.
Describe the route used to:
a. Walk from the school to the spaza shop.
b. Walk from the doctor to Grace’s house on the corner of 5th Avenue and West
Street. Draw the route on the map.
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C5

c.

D8

b.

D1

d.

E6

a.

Post office

c.

Mosque

b.

Picnic spot

d.

School

b.

Shops

c.

From 7th Avenue, turn right into High Street.

a.

Walk along 7th Avenue and turn left into George Street, or walk along 6 th Avenue and turn left
into George Street.

b.

Walk along George Street and turn left into 5 th Avenue. Walk until you get to West Street.
or

Give the grid reference of:

Robinson Road, left into 5th Avenue and right into High Street.

4.

a.

Walk along 7th Avenue, turn right into West Street and walk until you get to 5 th Avenue.

11
1.
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How many?
a. 180 minutes = _______ hours

On this page, children read, write and tell analogue, digital and 24-hour time to the nearest minute and
solve problems involving calculations and conversions between appropriate time units.

b. _______ seconds = 2 minutes
c. 200 minutes = _______ hours and _______ minutes

Conversions

a.

3 hours

b.

120 seconds

c.

3 hours and 20 minutes

d.

75 minutes

e.

4 days

Write the analogue clock times in 24-hour time format.

f.

5 weeks

a. 20 minutes past 7iam ___________________

g.

1 year and 70 days

a.

07:20

b.

05:45

c.

15:00

d.

16:40

e.

23:25

1

d. _______ minutes = 1 hours
4

e. 96 hours = _______ days
f.

35 days = _______ weeks

g. 435 days = _______ years and _______ days
2.

Answers and discussion
1.

365 days = 1 year
7 days = 1 week
24 hours = 1 day
60 minutes = 1 hour
60 seconds = 1 minute

b. quarter to 6 am _______________________

2.

c. 3 o’clock pm __________________________
d. twenty minutes to 5 pm _________________
e. 25 minutes past 11 pm __________________
3.

School closes on the 24th of June and opens again on the 18th of July. How many
holiday days is that, including weekends?

4.

Vusi plays Playstation for 40 minutes every day from Monday to Friday. On
1
Saturdays and Sundays he plays for 2 hours per day. How much time does he
2
spend on Playstation during the week?

5.

Dan plays Playstation from 2:40 pm until 5:25 pm.
How many hours and minutes did he play for?
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3.

23 days

4.

8 hours and 20 minutes

5.

2 hours and 45 minutes
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When shapes are arranged in a repeating pattern
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without overlapping in such a way so that there are
no gaps, we say that the shapes are tessellated.

On this page, children make patterns from shapes with a focus on tiling (tessellation).

For example, a shape can be tessellated like this:

Suggested lesson activities
This page works very well as a classroom activity.

Here are five shapes.
A

D

B
C

E

It is important that children discuss the movement of the shape in terms of translating, reflecting and
rotating and that they recognise that the properties of the shape are unchanged. It is also important that
the children cut out the cardboard shapes and trace around them – rather than simply completing the
pattern using the grid – we want them to “feel” the transformations.
Resources required:

Trace these shapes onto cardboard and cut them out. Using the cardboard shapes and
dotted paper, supplied by your teacher, investigate which of these shapes can be
tessellated by using:
1.

A combination of rotations and translations only

2.

A combination of reflections and translations only

3.

Using translations only

Use this dotted paper to record your findings.

Dotted paper, cardboard and scissors
Answers and discussion
Rotations and translations

A

B

C

D

E

D

E

B

Reflections and translations

B

Translations only

D
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12
Children may also notice and discuss the following:
1.
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Shape B tessellates if it is rotated a quarter way around or a half way around.
A horizontal reflection and then a vertical reflection or vice versa produces the same result as a
half rotation
Shape E will tessellate if it is reflected vertically and translated, but not if it is reflected horizontally
and translated.
Shape D looks the same whether it is rotated half way, reflected vertically or reflected
horizontally.
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1.

Arrange these items in order from hottest to coldest. Explain how you did it.
A

B

C

On this page, children estimate, measure and record temperatures using degree Celsius scale.

E

D

Page 13

Suggested lesson activities
Ask children to discuss how they can compare temperature. The first question provides an opportunity to
discuss temperature as being an attribute that cannot be compared by sight. It could be compared by
feel, but this is problematic. It is difficult for human beings to distinguish between temperatures. Consider
putting a hand under warm running water, then dip the hand in ice water and then put it under the warm
running water again. The warm running water feels hotter the second time it is felt, but actually it has not
changed temperature. Also, human beings cannot compare the temperature of an oven with the
temperature of another object because they would harm themselves by feeling the heat of the oven.

Temperature is measured in degrees Celsius using a thermometer.

2.

Answers and discussion
1.

From experience, we know that a steaming cup of coffee is the hottest and that an ice-cream is
colder than a glass of cool drink, but we cannot tell by sight whether bread is hotter or colder than
salad.

2.

a.

35℃

d.

27℃

b.

15℃

e.

−5℃

c.

43℃

a.

100℃ (at sea level)

b.

0℃

c.

37℃

d.

About 25℃ to 28℃

e.

About 38℃

Write down the temperature shown by each of these thermometers.
a.

b.

c.

d.

e.

3.

3.

Use the internet to determine these temperatures in degrees Celsius.
a. The temperature at which water boils.
b. The temperature at which water freezes.
c. The body temperature of a healthy human being.
d. The average temperature of a home swimming pool.
e. The maximum temperature in Pretoria in the last 10 years.
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1.

Bulani sells T-shirts. He records the colour of the T-shirts he sells using a tally
table. After a week he summarises the tally table using a frequency table and draws
a bar graph.

Colour of T-shirts

Tally

Frequency
Number of T-shirts

Red
Green
White
Orange
Blue

Suggested lesson activities
The tally is a record that Bulani marks off each time a T-shirt is sold. Ask children why they think Bulani
would want to record the colour of T-shirts he sells. It may help him to know what he has sold when
planning for his next order of T-shirts. The frequency is easier to read than lots of lines and the graph
helps to see this summary more easily. The mode replaces all the data that Bulani has collected with a
single category that represents the data.

Black
Yellow

On this page, children read and interpret data presented in a bar graph and determine the mode.

Answers and discussion
1.

a.

Colour of T-shirts

Tally

Frequency

Black

15
6

Red

Blue

White

Orange

b. Add the values to the vertical axis on the graph.

Green

Red

the table.

Yellow

a. Complete the frequency column of

Black

Yellow

c. Complete the graph.

Green

5
5

White

8

Orange

1
9

Blue

2.

Determine the modal category or value of the following data sets.

Black

e.

The modal colour tells us which colour is most popular. It does not tell us how many Tshirts (in any colour) were sold. It does not tell us the total number of T-shirts sold. It
does not tell us if there were any other colour T-shirts solds or, if there were other
colours, how popular they were.

a.

cat

b.

2

c.

Yellow and red

d.

No mode

b. 7; 2; 6; 4; 2; 1; 6; 3; 2; 7; 3
c. yellow; red; red; red; blue; green; yellow; pink; yellow
d. C; A; B; A; D; E; E; C; D; B
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Blue

d.

a. fish; cat; cat; dog; cat; fish; dog; cat; hamster; cat; dog
2.

Orange

the modal colour not tell us about the T-shirts Bulani sells?

White

e. What does the modal colour tell us about the T-shirts Bulani sells? What does

Green

It is possible for data to have no mode. It is also possible for data to have two or
more modal values.

16
14
12
10
8
6
4
2
0

Red

Number of T-shirts

The data category or value that occurs most often in a set of data is called the
mode or modal category or value. The mode is called a summary statistic because
it is a single category or number used to summarise a collection of categories or
numbers.

Yellow

b.
c.

Black

d. What colour T-shirt was sold most often?

15
1m
1.

b.
c.
d.
e.

2.

3.

1 km = 1 000 m

Complete.
a.

1
2
1
4
1
5

m

= ________cm

f.

m

= ________cm

g.

m

= ________cm

h.

m

= ________cm

i.

m

= ________cm

j.

1
10
3
10

= 100 cm

1
2
1
4
1
5

km

= ________m

a. 0,3 km

=

b. 0,6 km

= ________km

c. ________km

=

d. ________km

=

e. ________km

= ________km

10

8

km

On these pages, children solve problems involving converting between units and investigate area in order
to develop an understanding of square units.
Suggested lesson activities

km

= ________m

km

= ________m

1
10
3
10

km = ________m
km = ________m

Complete.
3

Pages 15 & 16

The focus of this page is in the third question. It is recommended that this is given sufficient time to
discuss in class before children continue to question 4 on page 16. Questions 1 and 2 can be done
independently.
It is essential that children have a meaningful discussion about what is meant by the size of the rectangles
on page 15 before turning over to 16. Ask the children what they understand by “largest” and “smallest”
rectangle. Initiate a discussion about how size (as the children understand it) can be compared. Size could
be determined in terms of length (perimeter) or in terms of how much space (surface) they take up. Guide
the discussion to a comparison of the amount of the page or area that each rectangle covers. Ask children
for suggestions as to how they can determine which rectangle has the greatest area.
It may be easy to compare the area of rectangles at the extremes, for example rectangle D appears
obviously largest, but it is harder to compare area that is not very different. In question 3, two of the
rectangles have the same area and the other two are different. Because it is difficult, we need a method
to determine area. In question 4, we have used squares as a method to determine and compare area.

= 300 m
= ________m

km

= ________m

1 km

= ________m

Answers and discussion

= 4 100 m

1.

10
4

10

Children should also notice that the rectangles with the same area do not have the same perimeter.
Rectangles A and C are both the smallest in terms of area, but rectangle A also has the largest perimeter.

Order these rectangles from smallest to largest. Explain how you do it.
A

C
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B

D

2.

a.

m

50 cm

f.

km

500 m

b.

m

25 cm

g.

km

250 m

c.

m

20 cm

h.

km

200 m

d.

m

10 cm

i.

km

100 m

e.

m

30 cm

j.

km

300 m

b.

0,6 km

km

600 m

c.

0,8 km

km

800 m

d.

1,4 km

1

km

1 400 m

e.

4,1 km

4

km

4 100 m

4.

a.

b.

5.
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A

8 square units

C

8 square units

B

12 square units

D

20 square units

A

18 units

C

12 units

B

14 units

D

18 units

a.

Area

7 square units and Perimeter

16 units

b.

Area

9 square units and Perimeter

18 units
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Use the GeoGenius Construction Kit pieces to investigate how many
equilateral (turquoise) triangles you can use to build a polyhedron.

On this page, children investigate and compare 3-D objects according to the number and shape of faces.

1.

Resources required:

2.

3.

What is the smallest number of equilateral triangles that you need to join together
to build a polyhedron?
Can you join 5 equilateral triangles to build a polyhedron? Describe what happens
when you do this.

Can you join 6 equilateral triangles to build
a polyhedron? Describe what happens
when you do this.

Number of
equilateral
triangles
used
1
2

4.

5.

Continue this investigation by ticking whether
or not the given number of equilateral
triangles can be used to make a polyhedron.
Before attempting the construction, do you
think that you can build a polyhedron by
joining 25 equilateral triangles? Explain why
you say so and then check if you are correct
by building the polyhedron.

( 4) of triangular faces, but it is impossible to build a polyhedron with an odd number of triangular
faces.

5
6
7
8
9

12
13
14

16
What is the largest number of equilateral
triangles that you can use to make a
polyhedron? Be ready to discuss your answer?

17
18
19
20
21

Grade 5 NS Companion (English)

Answers and discussion

4

15

7.

No

Children should notice that the polyhedron with the least number of equilateral faces has four faces.
From the table they should also realise that it is possible to build a polyhedron with any even number

11
Before attempting the construction, do you
think that you can make a polyhedron by
joining 30 equilateral triangles? Explain why
you say so and then check if you are correct
by building the polyhedron.

Yes

This investigation provides an opportunity for children to start noticing geometric properties of
polyhedra. They may not notice these properties yet, but the intention is to focus their play until they are
developmentally ready to articulate these properties.
Encourage children to conduct this investigation progressively. They should start with a tetrahedron (4
equilateral triangles), loosen the edges one at a time to try and fit additional equilateral triangles into the
polyhedron till they get their next polyhedron. Continuing in this way, they will be better able to explain
the pattern that emerges. They should not build a polyhedron with 4 equilateral triangles and then a new
one with 5 equilateral triangles and then a new one with 6 equilateral triangles.

3

10
6.

Can they make
a polyhedron?

GeoGenius Construction Kit

If children reflect on how they take an existing polyhedron and modify it to make a new polyhedron, they
may be able to explain why it is not possible to build a polyhedron with an odd number of triangular
faces. To add more triangular faces to an existing polyhedron, at least two edges of the polyhedron have
to be taken apart. This leaves two sides of two triangles exposed. When one new triangle is added, two of
its sides join up with two of the exposed sides to form two new edges of the polyhedron. However, there
is still one side of the new triangle exposed and two sides of the original triangles exposed. Another
triangle has to be added to join with the three exposed sides. It follows that a new polyhedron can only
be formed when at least two additional equilateral triangles are added.
For interest, a convex polyhedron made from 20 equilateral triangles with
5 equilateral triangles at each vertex is called an icosahedron and is one
of the five Platonic solids.
Children can explore if there is a limit to the (even) number of triangles
that they can use to make a polyhedron. There is not. The key lesson is
the fact that you need to open two edges and that you need to add two
triangles to fill the void because adding only one triangle will leave three
sides exposed. This rule applies to a polyhedron built with equilateral triangles.
It is not the same for other polygons and the polyhedra that can be built with them. We may explore this
in grade 6.
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1.

Mrs Brown’s holiday starts on 15 June. She goes back to work on 8 July. How long
is her holiday in days, weekends included?

Page 18
On this page, children solve problems involving calculations and conversions between minutes and hours.
Answers and discussion

2.

Dan sleeps from 22:40 until 08:10.

1.

23 days

a. How many hours and minutes is that?

2.

a.

9 hours and 30 minutes

b.

570 minutes

3.

b. How many minutes is that?

3.

Analogue time

24-hour time

A quarter to 7 pm

18:45

1

A quarter past 8 pm

20:15

2

A quarter to 10 pm

21:45

A quarter past 11 pm

23:15

A quarter to 1 am

00:45

A quarter past 2 am

02:15

A quarter to 4 am

03:45

A quarter past 5 am

05:15

Vusi is sick. His mother has to give him a dose of medicine every 1 hours during
the night. She gives the first dose of medicine at a quarter to seven in the evening
and the last at quarter past five in the morning. Write down the times at which
Vusi’s mother must give Vusi his medicine.
Analogue time
A quarter to 7 pm

24-hour time
18:45

4.

Is 1,5 hours the same as 1 hour and 50 minutes? Explain your answer.

5.

When Sara arrives home after school she eats for half an hour, then does
homework for three quarters of an hour and helps with chores for 20 minutes. How
many minutes is that altogether?

Grade 5 NS Companion (English)

4.

No. 1,5 hours is 1 and a half hours. Half an hour is half of 60 minutes which is 30 minutes. So
1,5 hours is 1 hour and 30 minutes.

5.

95 minutes

19
1.

a. Trace the geostrips at the back of the book onto thin cardboard and cut
them out.
b. Make a hole where indicated at the end of
each strip.

On this page, children recognise and name right angles so that they can investigate and compare 2D
shapes according to their angle size.
Suggested lesson activities

c. Place these two ends on top of each other and
join them together using a paper fastener.
2.

Page 19

The concept of angle and the terminology associated with angle is social knowledge and therefore the
teacher has to teach it to children.
The teacher should demonstrate on a large set of geostrips. Show the children a quarter turn and a half
turn. Give the children some examples and ask them if the angles shown are smaller than a right angle or
larger than a right angle. Ask children to identify right angles in the classroom, for example, the corner of
their book, the corner of the window and door.

Place the two geostrips on top of one another.
Slowly turn one of the strips away from the other.
The amount of turn between the two arms of the
geostrip is called the angle between the strips.

Resources required:

angle

As you turn the arms of your geostrip you are
making the angle between the arms bigger.

Cardboard, scissors and paper fastener
Answers and discussion
3.

3.

Open your geostrips one quarter of a complete turn. Draw a sketch to show what
the angle between the arms looks like.

4.

An angle equal to a quarter of a complete turn is called a right angle.
4.

Study the pieces of your Tangram and the pieces of your Van Hiele mosaic puzzle.
Which of these pieces have right angles? Mark the right angles on the pieces in the
diagram.

Tangram

Grade 5 NS Companion (English)

Van Hiele mosaic
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Page 20
Modern scales look very different to the traditional balance scale. The
object being weighed pushes down on a platform attached to a spring.
The spring is connected to an indicator which moves to tell the weight
of the object. The more the platform is pushed down, the further the
indicator moves across.
Digital scales convert the force of the object being weighed to an
electric signal.

On this page, children estimate the weight (mass) of 3-D objects, and check their estimates using
bathroom and kitchen scales.
Resources required:
Bathroom scale and kitchen scale
Answers and discussion
3.

1.

Without using a scale, estimate the weight of the objects listed in the table.

2.

Use an appropriate scale to determine the actual weight of each object in the table.
For each object write down the weight and the type of scale used (bathroom or
kitchen).
Object

Estimated weight

Actual weight

Type of scale used

An electronic tablet
Your friend
A pencil
Your school bag
A can of cooldrink
3.

Complete.
a. 3 kg = ______ g
b.
c.

4.

1
2
1
4

kg = ______ g
kg = ______ g

d. ______ kg = 125 g

1 kg = 1 000 g

e. ______ kg = 750 g
f.

3

1 000 kg = 1 ton

15 kg =______ g
4

An unloaded truck weighs 2,1 tons. When the truck is loaded with bags of sand it
weighs 4,5 tons. If one bag of sand weighs 120 kg, how many bags are loaded onto
the truck?

Grade 5 NS Companion (English)

4.

a.

3 kg

3 000 g

d.

kg

125 g

b.

kg

500 g

e.

kg

750 g

c.

kg

250 g

f.

20 bags

15 kg

15 750 g

21
1.

Page 21

Extend each pattern. Explain what you do each time.

On this page, children recognise and describe rotations using geometric figures and puzzle pieces.
Suggested lesson activities
Teachers should observe how children complete the patterns and encourage discussion on how they do
it. Children may not be ready to visualise a rotation. Teachers can assist by asking them to trace the first
figure in the pattern and then ask them what they need to do so that the tracing fits over the second
figure. When children are ready to describe a rotation, ask them by how much they are rotating the
figure. At this stage, children could talk about quarter or half rotations. They may be able to describe the
direction in terms of forwards or backwards. Children can now be introduced to the terminology
clockwise and anti-clockwise. Children should not be expected to explain what they are rotating the figure
around (the centre of rotation).
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 – along the lines of:
each element in the pattern is created by rotating (turning) the previous element one quarter of a turn.
In the second question, children are required to mentally manipulate the pieces of the puzzle. Some
children may have to trace the pieces and cut them out, but they have been deliberately drawn larger
than the pieces in the puzzle to encourage children to start thinking mentally about what they are doing.
Resources required:
Tracing paper and scissors.

2.

3.

What is the same in each of the patterns in question 1 and what is different in each
of the patterns in question 1?

Answers and discussion
1.

a.

Where do the puzzle pieces fit this picture? Write the name of each puzzle piece in
the space where it belongs. Explain how the piece must be rearranged to fit into the
space.
A

D

B

E

The shape is rotated by a half-turn
b.

The shape is rotated by a quarter turn in a clockwise direction
c.

C

F
The shape is rotated a quarter turn in an anti-clockwise direction.

Grade 5 NS Companion (English)

2.

3.

The size and the shape of the figure does not change, it is always a line with a triangle on
one end. The orientation of the figure does change. Sometimes the triangle is right of the
A
line, sometimes left of the line, sometimes above the line and sometimes below the line.

C

A

F

B
F

E

D

A - The puzzle piece is rotated by a quarter turn in an anti-clockwise direction.
B - The puzzle piece is rotated by a half-turn.
C - The puzzle piece is rotated by a quarter turn in a clockwise direction.
D - The puzzle piece is rotated by a quarter turn in an anti-clockwise direction.
E - The puzzle piece is rotated by a half-turn.
F - The puzzle piece is rotated by a quarter turn in a clockwise direction.

Grade 5 NS Companion (English)

22
1.

Make a thermometer.





2.

Calibrate your thermometer.










3.

Drill or punch a hole about the diameter of a drinking straw in the top of a
glass jar.
Push the end of a drinking straw into the hole and use prestik putty to seal
around the hole on both sides of the lid.
Fill your jar with coloured ice-water all the way up to the brim – as full as you
can without it over-flowing.
Put the lid tightly on the jar.

When you put the lid on the jar, a little water
should be visible in the straw above the lid. Use
a permanent marker to mark this point on the
straw. Label this 0.
Half fill your kitchen sink with hot water (as
hot as you can make it). Place your
thermometer in the sink. You should see the
water start to rise up the straw.
Leave the thermometer in the sink for about 20
minutes. Try to keep the water in the sink as
hot as possible by letting out some water and
adding more hot water every few minutes.
After 20 minutes, mark the point on the straw
where the water has reached. Label this 10.
Remove the thermometer from the sink. Carefully divide the length of the
straw from 0 to 10 into ten equal parts (you will need nine markings). Label
the markings from 1 to 9.

Explain why the water in the straw rises when the water in the jar gets warm. You
may need to ask an adult or use the internet to search for this answer.

Pages 22 & 23
On these pages, children make a thermometer, measure and record temperatures using a scale of 0 to 10.
Children then collect data and display the collected data in a bar graph in order to interpret the data.
Suggested lesson activities
This activity helps children to understand how a bulb thermometer works . The bulb thermometer is the
common glass thermometer which contains some type of fluid, generally mercury. Bulb thermometers
rely on the simple principle that a liquid changes its volume relative to its temperature. Liquids take up
less space when they are cold and more space when they are warm. All bulb thermometers use a
fairly large bulb and a narrow tube to accentuate the change in volume.
The thermometer, which the children make, will have limitations and these provide an excellent source of
discussion particularly when reflecting on the data that the children collect. The limitations this
thermometer has include:
The scale used will not be standard because of varying water temperatures and inaccuracies.


Because the working fluid is water, it cannot measure temperatures below 0 (the water
would freeze). It also cannot measure temperatures above 100 (the water would boil).

Because the "bulb" (the jar) is so large, it takes a long time for the thermometer to reach the
same temperature as the object it is measuring -- perhaps an hour.

Because the top of the tube is open, the water can evaporate and pick up dust and debris.
Teachers should take some time to discuss the unit of measurement that is used in this activity.
Children are measuring temperature according to a scale of 0 units (cold) to 10 units (hot). This may
not be as accurate as using degrees Celsius (or degrees Fahrenheit for that matter), but what is
interesting is that this is exactly how degrees Celsius were developed. Anders Celsius, in 1742,
arbitrarily decided that the freezing and boiling points of water would be separated by 100 degrees,
and he pegged the freezing point of water at 100 degrees. (His scale was later inverted, so the boiling
point of water became 100 degrees and the freezing point became 0 degrees.)
Children should be given the opportunity to show their graphs to the rest of the class with a short
explanation, for example, “I found that every day had a temperature of 5 units” or “I found that the
temperature ranged from 2 units to 6 units, but most days were 4 units.” It is unlikely that all children get
the same results. Explore some of the reasons why graphs are different. It could be because of the place
that the thermometers were left (shade or sun), it could be because the scales that the children used
were different (depending on the temperature of cold and hot water when calibrating scale), etc.
Resources required:

4.

Place your thermometer in an open place where it will not be moved for 10 days.
Each day, and at the same time, record the temperature indicated on your
thermometer in the table on the next page.

Grade 5 NS Companion (English)

A glass (not plastic) jar or bottle with a water-tight lid (the lid should be the screw-on kind and made from
metal or plastic), a drill or hammer and a large nail, prestik putty, a drinking straw, food colouring and a
permanent marker.
Answers and discussion
3.

Bulb thermometers rely on the simple principle that a liquid changes its volume relative to its
temperature. Liquids take up less space when they are cold and more space when they are warm.
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1.

Page 24

Predict which of these polyhedra has more faces.

On this page, children investigate and compare 3-D objects according to the number and shape of faces.

A

B

Suggested lesson activities
Ask children to share how many elastics they used to build polyhedron A and polyhedron B and how they
made sure that they were accurate. It is not easy to first build a polyhedron and then count the elastics
because you have to turn the polyhedron which means that you may miss some elastics or count them
twice. This is why the page suggests using a tally table. Ask the children to share the number of elastics
that they used and allow this to open a discussion about care and precision in data collection.
The edge of a polyhedron has not yet been defined, but counting elastics is preparing children to count
edges of polyhedra.
Resources required:

2.

Construct polyhedron A and polyhedron B using the pieces in the GeoGenius
Construction Kit. As you join the faces, keep a tally of how many elastics you use
for each polyhedron.

GeoGenius Construction Kit
Answers and discussion
2.

Tally

Number
of
elastics

Polyhedron A uses 48 elastics and polyhedron B uses 72 elastics.

3.

Number of
triangles

Number of
squares

Number of
hexagons

Number of
octagons

Total
number of
faces

Number of
elastics

Polyhedron A

8

18

-

-

26

48

Polyhedron B

-

12

8

6

26

72

Polyhedron A
Polyhedron B
3.

Complete the table.
Total
Number Number Number Number
of
number
of
of
of
triangles squares hexagons octagons of faces

Number
of
elastics

Polyhedron A
Polyhedron B

4.

The polyhedra have the same number of faces.

5.

You can work out the number of elastics by thinking about the number of edges (sides) that
each face has.
For example a triangle has three sides and a square has four sides. In Polyhedron A there are 8
triangles and 18 squares. This means that the shapes used have 8 × 3 + 18 × 4 = 96 sides, but
one elastic is used to join two sides so the number of elastics is 96 ÷ 2 = 48.
For polyhedron B we can work this out as: 12 × 4 + 8 × 6 + 6 × 8 ÷ 2 = 144 ÷ 2 = 72.

4.

Was your prediction in question 1 correct?

5.

Describe how you could have determined the number elastics used to build each
polyhedron without actually building the polyhedra. Justify your method by
showing that it works for the two polyhedra.

Grade 5 NS Companion (English)

For interest: Polyhedron A is called a rhombicuboctahedron and polyhedron B is called a truncated
cuboctahedron.

25
1.

Construct each shape on your geoboard and determine the area of each shape in
square units.
c.
d.
b.
a.

Page 25
On this page, children investigate area in order to develop an understanding of square units.
Suggested lesson activities
It is important that children spend time sharing their strategy and justifying their answers.
Children can determine the area by counting the squares and half squares where the diagonal cuts the
square.

2.

Determine the area of the shapes in square units. Explain how you determined the
area of each shape.
a.

d.

c.

b.

In question 2.d., children cannot count squares or half squares. Children may notice that this triangle is
half the rectangle in question 2.c. and therefore has an area half of 2 square units. Children will need to
notice this in order to determine the area of the shapes in question 3.
Resources required:
Geoboards and rubber bands
Answers and discussion
1.

3.

Determine the area of each shape. Explain how you determined the area of each
shape. You can use a geoboard to help you.
a.

e.

i.

Grade 5 NS Companion (English)

b.

f.

j.

c.

g.

k.

d.

h.

l.

2.

3.

a.

6 square units

b.

6 square units

c.

4 square units

d.

6 square units

a.

1 square unit

b.

square unit

c.

2 square units

d.

1 square unit

a.

4 square units

b.

3 square units

c.

3 square units

d.

4 square units

e.

3 square units

f.

10 square units

g.

5 square units

h.

5 square units

i.

6 square units

j.

6 square units

k.

4 square units

l.

4 square units

26
Study the names of polygons in the glossary at the back of the book.
Turn to the back of the book and cut out the pieces of Van Hiele’s

Page 26

mosaic puzzle. Keep these pieces in a safe place because you will use

On this page, children recognise and name right angles so that they can investigate and compare 2D
shapes according to their angle size.

mosaic puzzle pieces again.

Suggested lesson activities

1.

Children should cut out the pieces of the Van Hiele mosaic puzzle which can be found in the Appendix at
the back of the book. If possible, photocopy this puzzle onto card, cut it out and laminate the pieces.
Children will need to use them over again. Use a plastic zip-lock packet to keep the pieces together.

a. Which of the pieces are rectangles?
b. Which of the pieces are squares?

2.

In how many different ways can you use the puzzle pieces to make a rectangle?
Record your findings by means of a rough sketch.

Remind children what it means to join pieces to or with each
other. Pieces can only be joined by matching sides. Figure 1
shows joined sides but figure 2 does not have joined sides.
Encourage children to work systematically through these
investigations. In other words, start using only two pieces, then
three pieces, then four pieces, etc. Also when working with two
pieces, they should start with piece 1 and piece 2, then piece 1
and piece 3, then piece 1 and piece 4 until they have
investigated all the pieces with piece 1. Then try all the pieces
with piece 2, etc.

Figure 1

Figure 2

Ask children to record on the white board all the rectangles that they made and discuss which are
different and which are the same. Some rectangles can be made using different pieces, but they are still
the same rectangle because the length of the sides are the same. For example, these rectangles are the
same:

Children can trace around the outside of one of the rectangles and check if the other rectangle will fit into
the outline.
Encourage children to discuss their strategies. A question to pose as they are busy working is “How do you
know that this could be a rectangle?” The children should start to focus on using the right angles of the
pieces or putting two angles together to form a right angle.

3.

Study the rectangles that you made in question 1. Are any of these rectangles also
squares? Explain how you know that they are squares or not.

Grade 5 NS Companion (English)
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Resources required:
Van Hiele mosaic pieces, scissors, resealable plastic packet
Answers and discussion
Because piece 5 and 6 are congruent, solutions that include piece 5 are not considered different to those
that include piece 6 and vice versa.
1.

a.

Piece 3

b.

None of the pieces are squares

2.

Some of the possible solutions are:

3.

Van Hiele puzzle pieces cannot be fitted together to form a square.
None of the rectangles have adjacent sides that are the same length.

Grade 5 NS Companion (English)
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1.

2.

3.

4.

Determine how much time has passed between:

Page 27

a. 10:24 and 11:00

On this page, children solve problems involving calculations and conversions between time units.

b. 10:24 and 11:20

Answers and discussion

c. 05:00 and 14:00

1.

a.

36 minutes

d. 16:00:00 and 16:00:05

b.

56 minutes

e. 16:00:00 and 16:12:18

c.

9 hours

f.

16:15:35 and 16:16:10

d.

5 seconds

g. 16:50:20 and 17:10:35

e.

12 minutes 18 seconds

Dan can stand on his hands for 3 minutes and 10 seconds.
Adila can stand on her hands for 2 minutes and 45 seconds.
How much longer can Dan stand on his hands than Adila
can?

f.

35 seconds

g.

20 minutes and 15 seconds

The lengths of the 3 songs on a playlist are given as 4:48; 4:32 and 3:56. How much
time is that altogether?

2.

25 seconds

3.

13 minutes 16 seconds

4.

a.

80 hours

3 days and 8 hours

b.

1 hours

90 minutes

c.

110 seconds

d.

5 minutes

e.

34 days

f.

420 days

1 years and 55 days

g.

800 days

2 years and 70 days

Complete.
a. 80 hours = _______ days and _______ hours

1 minute and 50 seconds
300 seconds

4 weeks and 6 days

1

b. 1 hours = _______ minutes
2

c. 110 seconds = _______minute and _______ seconds
d. 5 minutes = _______ seconds

In 2017 Mr Adams will be 39.

e. 34 days = _______ weeks and _______ days

In 2018 Mr Adams will be 40.

f.

In 2019 Mr Adams will be 41.

420 days = _______ year and _______ days

g. 800 days = _______ years and _______ days
5.

5.

Mr Adams was born in 1978. How old he is now?

Grade 5 NS Companion (English)

In 2020 Mr Adams will be 42.
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Channay built
this structure
with blocks.

This is called
the front
view.

This is
called the
top view.
view

This is called
the right view
i.e. the view
from the right
side.

Page 28
On this page, children describe changes in the view of an object seen from different positions.
Suggested lesson activities
Teachers should ask children to draw and discuss the views from the side, the front and the top for many
more structures like those shown in question 1. Children can use blocks to make their own structures and
then their friends can draw the different views.

1.

For each structure, draw the front view, the right view (i.e. the view from the right
side) and the top view. Use the grid to help you draw the views to scale. The front
view of the first object has been drawn for you.

a.

Allow children to discuss the impact of views on possible hidden cubes. For example, the
view from the top of the structure in question 1.d. could have indicated one or more blocks
that are hidden in the view that is given. These are indicated here as blue squares.
Resources required:
Foam cubes or connecting cubes
Answers and discussion
1.

a.

b.
front

right

top

b.

c.
front

right

top

front

right

top

front

right

top

c.

d.
d.

There may be some hidden squares in this structure that would only be visible in
the top view.

2.
structure. Make a sketch or take a picture and stick it in.
front view

right view
top view

Grade 5 NS Companion (English)

2.
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1.

Use your Van Hiele’s mosaic puzzle pieces. Piece 5 is called a
right-angled triangle.
a. How many right-angles are there in piece 5?

Page 29
On this page, children recognise and name right angles so that they can investigate and compare 2D
shapes according to their angle size.
Suggested lesson activities

b. Can you draw a triangle that has two right angles? If you can, draw it here. If
you can’t explain why you can’t.

Children have not yet learned that the sum of the angles of a triangle is 180° - this will come much later.
Children should be able to argue that a triangle cannot have more than one right angle by attempting to
draw a polygon with two right angles and three sides.
Discuss with children what it means for right-angled triangles to be the same and to be different. At this
stage they do not have to discuss proportion of sides or similarity. It is sufficient to ‘look like, but bigger’.

c. Construct a triangle that looks like piece 5, but make it bigger, using three
puzzle pieces. Use a sketch to record your construction.

Children should understand that triangles that are reflected or rotated are the same. For example, these
four triangles are all the same.
Resources required:
Van Hiele mosaic pieces, geoboard and elastics
Answers and discussion

d. Construct a triangle that looks like piece 5, but make it bigger, using four
puzzle pieces. Can you do this in more than one way? Use a sketch to record
your construction.

1.

a.

One

b.

It is not possible. The sides from the two angles will be parallel so they will never
meet so as to close the shape. You would need a fourth side and then the shape
would not be a triangle.
right angle
lines never meet
right angle

2.

Use a geoboard and elastics. Investigate how many different rightangled triangles you can make on a 4 × 4 geoboard. Record your
findings and explain how you determined that the triangles are
different.

c.

d.

2.

Grade 5 NS Companion (English)
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In this activity you are going to investigate how Grade 5 children at your school spend
their time.
1.

Rosanne made a list of all the activities that she does during a week day and used it
to design a questionnaire for other grade 5s.
a. Answer Rosanne’s questionnaire yourself.
b. Does Rosanne’s questionnaire include
all the activities that you do in a week?
c. Discuss Rosanne’s questionnaire with
the rest of your class and design a
common questionnaire that can be used
by the class to answer the question, “How do
Grade 5s at this school spend their time?”
Record the questionnaire in the space below.

Pages 30 & 31
On these pages, children pose simple questions about their school and family environment and identify
appropriate data sources. They make and use simple questionnaires in order to collect data.
Suggested lesson activities
Children should be given a significant amount of time to discuss and reflect on each question on
Rosanne’s questionnaire. Rosanne’s questionnaire has strength in that it is short, simple and easy to
answer. The weakness of Rosanne’s questionnaire is that it does not include all activities. Ask children in
the class to list all the activities that they do during the week. Then discuss how these activities can be
included in a questionnaire. Children can list ‘Play sport’ for example instead of listing all the specific
sports. The questionnaire should include time spent eating. Children may include some activities that are
unusual as ‘other’. Children should also consider activities that take up part of an hour. It is recommended
that these are rounded off to the nearest half hour. Of course it should also be clear that no questionnaire
can ever list all the possible activities that children do in a week. Children should also not be distracted if
each respondent’s times do not add up to 24 hours. This will happen naturally because times are rounded
and not all activities may be included in the questionnaire.
Children will consider population, sample and random sampling in more detail in Grade 6 and beyond. At
this stage it is enough that children recognise that they do not need to collect information from every
Grade 5 child at their school, but that they also cannot only ask their friends. Only asking friends with
similar interests is not representative of all the Grade 5s at the school. Children should rather put all the
Grade 5s’ names in a hat, and randomly draw out about 20 names. It may be interesting for groups to
interview different groups of 20 children to see how similar and how different the results of the survey
are.
Children should record all the answers that children gave. A list or table may be useful. For example:
Children’s responses (hours)
1

2

3

4

5

6

7

8

9

10

At school

6

6

6

6

6

6

6

6

6

6

Watching TV

0

1

3

2

1

1

2

0

2

Sleeping

7

9

7

9

9

10

8

8

8

7

etc.

2.

Determine the best way to collect this information so that it accurately represents
the Grade 5 children at your school. To do so you should think about and answer
these questions:

To summarise the information, children could determine the modal time spent doing each activity.
Children have not been introduced to the median or the mean yet, although some children may have
calculated the mean to work out the average of their marks at some stage. If children do suggest
determining the mean or median to summarise the data they may do so as long as they do so correctly.

a. How are you going to collect the information?

Discuss the children’s findings. For example, the typical Grade 5 child sleeps 9 hours per night. Or, the
typical Grade 5 child plays sport for half an hour.

b. Who are you going to ask?

This discussion should pose other questions. For example, what TV programmes do Grade 5s enjoy most?
Or, do Grade 5 children read as much during weekends as they do during a week day?

c. How many people are you going to ask?

Resources required:
Print about 20 copies of common questionnaire for each child or group of children.

Grade 5 NS Companion (English)
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1.

Arrange these shapes from the shape with the shortest perimeter to the shape with
the longest perimeter. Explain how you do it.

Page 32
On this page, children solve problems involving perimeter.
Suggested lesson activities

s

2.

A

B

C

A common misconception that children make when determining perimeter on square grids is that they
consider the diagonals of the square to be equal in length to the sides of the square and therefore the
same unit. The intention of the first question is to initiate a discussion for children to argue why this is not
the case.

D

Fences are put around plots of land. The diagrams show the dimensions of a few
plots. Determine the length of fencing needed for each plot.
a.

b.

71m
31m

50m

21m

32m

32m

In order to arrange the shapes in question 1 according to perimeter, children need a strategy to overcome
the issue of different units of measurement. They should describe the perimeters in terms of two units of
measurement, for example shape B is 4 side units and 4 diagonal units, shapes C and D are each 6 side
units and 4 diagonal units. Allow time for children to justify their order, especially with respect to shapes
A and C and D. C and D are the same length, but how do we know that 8 side units is shorter than 6 side
units and 4 diagonal units? We are simply comparing 2 side units and 4 diagonal units.
The discussion is more important than a correct answer for this question.

66m

50m
Answers and discussion

c.

1.

d.

22m

2.

22m
22m

32m

55m
31m

44m

e.

45m

f.

8m

25m

49m
3.

49m
55m

47m

29m
33m
28m

3.

Rectangles with sides 3 cm and 1 cm are used to
make this figure. Determine the distance around
the outside of the figure.

Grade 5 NS Companion (English)

31m

A (8 side units), B (4 side units and 4 diagonal units) and C and D (6 side units and 4 diagonal
units).
a.
189 m
b.

164 m

c.

152 m

d.

131 m

e.

163 m

f.

191 m

26 cm
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Page 33
A net is an arrangement of polygons connected at their edges that can be folded
up to make an object (polyhedron).
1.

On this page, children investigate nets of prisms.
Resources required:

This is a triangular-based prism.

GeoGenius Construction Kit

a. Use the GeoGenius Construction Kit pieces to make this prism.

Suggested lesson activities

b. Investigate how many different nets of the triangular prism
you can make. Keep a record by sketching the different nets.

Children may require a demonstration to remind them how a polyhedron can be unfolded to form a net.
Teachers could prepare by constructing a tetrahedron using GeoGenius pieces as an example. Remove the
elastic bands one at a time until the tetrahedron can be flattened on a flat surface. Trace around the
outside of the net of the tetrahedron.
When children are investigating the nets of a triangular prism, they may need reminding that when a
shape is rotated it is still considered the same shape. For example, the following sketches are the same
net.

Answers and discussion

2.

1.

b.

2.

C, because the net will produce a cube with green and blue faces opposite each other, not adjacent
to each other.

Which of these blocks: A, B or C is not made from the net? Justify your answer.
B.
A.

Grade 5 NS Companion (English)

C.
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1.

2.

Page 34

Kelsea wants to make boxes
to collect fairy dust. She has
a large number of the four
different rectangles drawn
on the grid. Note each
square is 1 cm by 1 cm.
Investigate how many
different open boxes Kelsea
can make using these
rectangles. You may want to
trace the rectangles and cut
out a few copies of each to
help you determine how they
can be joined. Make rough
sketches of the different
boxes.

On this page, children investigate volume of objects by packing in order to develop an understanding of
cubic units.
Suggested lesson activities
It may be difficult for children to visually see boxes made
up from these rectangles. Children should cut out a few
of each of the rectangles and use tape to stick the sides
together. These do not have to be neat or sturdy, just as
long as children can see that the edges meet. Children will
need no more than 10 of each rectangle. Make sure that
children understand different boxes. A box that is rotated
is still the same box even if their nets look different. For
example, these two boxes are not different. They both
have dimensions 3 by 3 by 5.

a. Use light cardboard and construct accurate nets (with tabs) of all the different
boxes that Kelsea can make.
b. Cut out each net. Score the edges. Fold the nets into boxes, add glue to the
tabs and join the edges to complete each open box.
c. Predict which box will hold the most fairy dust. Discuss how you could check
your prediction.

Ask your teacher for some small wooden cubes. Count the number of cubes that fit
in each of the boxes. Compare your answers with your friends. Was your
prediction correct?
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
3

a cube with each of its edges 1 cm long. We write 1 cm .

Grade 5 NS Companion (English)

5
5
3

3

3

Children should report back their findings in question 1 before continuing with question 2 so that children
agree on the four different boxes that Kelsea could make. Make sure that children do not seal the boxes
that they construct because they will need to fill them. Allow time to discuss how children can check
which box could hold the most fairy dust. This could be done by filling them with dry rice, sand or cubes.
In Grade 4 children compared the volume of boxes using wooden cubes of different sizes. In this activity
we suggest using cm cubes.
Resources required:
Card, scissors, glue, sticky tape, cubes (1 cm3 ).
Answers and discussion

3.

3

3.

Dimensions of box

Number of cubes in box

3 by 3 by 3

27

3 by 3 by 5

45

3 by 3 by 2

18

2 by 3 by 5

30

35
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Page 35

Use a geoboard and elastics. Investigate how many different
squares you can make on a 4 × 4 geoboard. Record your

On this page, children investigate and compare squares.

findings and explain how you determined that the squares

Suggested lesson activities

are different.

Discuss with children what it means for squares to be the same and to be different.
Children should understand that the same squares that are rotated are the same. For example, these two
squares are the same.
Children should be encouraged to consider tilted squares as well as
upright squares.
Children should be given the opportunity to share their solutions with others in the class and discuss how
the square that they made is the same and how it is different to those made by others.

We can change a shape on a geoboard in different ways.

Resources required:

For example, we can move dot A to make a new shape

Geoboard and elastics

that is a square. It took one move to change this shape
into a square.

A

A

Answers and discussion

We can move the two dots B and C to make a new

B

B

1.

shape that is a square. It took two moves to change

C

this shape into a square.
2.

C

Make each polygon on your geoboard. Investigate how to change each polygon
into a square using the least number of moves. For each polygon, record how many
moves you used. Try to record your moves on the grid so that you can
demonstrate your moves to the class.
a.
a

e.

Grade 5 NS Companion (English)

b.
b

c.
c

f.

d.
d

g.

h.

2.

There are many possible solutions which use the minimum number of moves. These are
some of them.

36
1.

Page 36

a. Use cubes to build this structure.
b. How many cubes did you use?

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

c. Draw a sketch of the front view of this structure.

Suggested lesson activities

d. Ronewa drew this top view of the structure.

Encourage children to explain how they approach their investigation. They should be able to describe a
systematic method. For example, in question 2, they could start by assuming that there are no hidden
cubes. Then move one cube at a time in a direction that will not change the front or left view. Then
children can add one hidden cube and move this in a way that will not change the front or left view. Then
add a second hidden cube and move this so that the front and left view do not change. Several possible
solutions are given in the answers following this pattern of investigation.

Is Ronewa correct? Discuss.

Resources required:
Foam cubes or connecting cubes
Answers and discussion

e. Draw sketches of all the different possible top views
of the structure.

1.

b.

From 14 to 18 cubes

c.

d.

e.

2.

Investigate how many different structures you can build with
these views. You can either sketch the structures or stick in
pictures of them. Be ready to discuss how you determined all
the different structures that you built.
Front view

Left view

Grade 5 NS Companion (English)

Yes, Ronewa has assumed that there are cubes that are hidden in the view
supplied.

36
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Some possible solutions.
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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.
A square 1 cm by 1 cm is called 1 square centimetre.
1.

Determine the area of each figure in square cm.
1cm
a.
b.
1cm

Page 37
On this page, children investigate area in order to develop an understanding of square units and solve
problems involving calculating with square centimetres.
Suggested lesson activities
It is important that children spend time sharing their strategy and justifying their answers.

1cm

In most cases, children count squares. Children should also recognise half square centimetres, where the
square centimetre is cut by its diagonal and a square centimetre where a 2 cm by 1 cm rectangle is cut by
its diagonal.

1cm

1 cm

2.

3.

2

cm

2

2 cm

2

Answers and discussion

Determine the perimeters of the figures in question 1.

1.

a.

7 square cm

b.

9 square cm

The shapes are drawn on a square centimetre grid. Determine the area of each

2.

a.

14 cm

b.

14 cm

shape. Explain how you do it.

3.

a.

5 square cm

b.

6 square cm

c.

5 square cm

d.

4 square cm

e.

6 square cm

f.

5 square cm

g.

7 square cm

h.

4 square cm

i.

6 square cm

j.

5 square cm

k.

4 square cm

l.

5 square cm

a.

b.

e.

f.

g.

i.

j.

k.

Grade 5 NS Companion (English)

d.

c.

h.

l.

1 cm

2
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Page 38

Complete.
a. 1 day = 24ih

b. 1ih = 60imin

3 days = _____ h
2.

_____ h = 240imin

c. 1imin = 60is
_____ min = 15is

Complete the table.

On this page, children read and write analogue and 24-hour time and solve problems involving
calculations and conversions between time units.
Answers and discussion
1.

Time in words

Analogue time

24-hour time

2.

10 minutes to 8 in the morning

25 minutes past 2 in the afternoon
09:15
9:45 pm

Half past 10 at night

a.

3 days = 72 h

b.

4 h = 240 min

Time in words

3.

The rugby clinic starts at 09:00 and ends
1

at 16:30. Each new match starts 1 hours
2

after the previous one.
a. Write down the starting times of
all of the matches.

b. How many matches will be played?

4.

3.

A musical show is 2ih 20imin long. Half way through the show there will be an
interval of 30 minutes. If the show must end at 23:00, what is the latest time at
which it can start?

Grade 5 NS Companion (English)

4.

Analogue time

min = 15 s
24-hour time

10 minutes to 8 in the morning

7: 50 am

07: 50

25 minutes past 2 in the afternoon

2: 25 pm

14: 25

Quarter past 9 in the morning

9: 15 am

09: 15

Quarter to 10 at night

9: 45 pm

21: 45

Half past 10 at night

10: 30 pm

22: 30

10 minutes to 5 in the morning

4: 50 am

04: 50

20 minutes to 3 in the afternoon

2: 40 pm

14: 40

4:50 am
14:40

c.

a.

09: 00; 10: 30; 12: 00; 13: 30;15: 00

b.

Five

20: 10

39
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Pages 39 & 40

Rohann conducted a survey
on the different types of
transport that children in
his school use to get to
school. He represented the
data that he collected in a
pictograph.
Study the pictograph and
answer the questions.

Train

On these pages, children critically read and interpret data presented in a pictograph with many-to-one
correspondence and investigate volume by packing in order to get an understanding of cubic units.

Taxi

Suggested lesson activities

Bus

These pages have been developed so that children first predict and estimate and only then verify.
Teachers should ensure that children have a discussion about the size of the prisms on page 39 before
they turn over to the next page. Prisms D and E are the same size and the others have different volumes.
We expect children to struggle to order these prisms according to their size or volume and as part of the
explanation children can comment that it is difficult to compare volume from pictures. At the extremes it
may be easier, but when the volumes are not that different it is more difficult.

Car
Bicycle

Walk

a. Determine how many
children use each type of

= 10 children

= 5 children

transport to get to school:
Train

Taxi

Bus

Walk

b. What is the most common type of transport used by children at Rohann’s
school?
c. Does the pictograph tell you exactly how many children there are at Rohann’s
school? Explain your answer.

Because volume is difficult to compare from a picture it is important that children spend a lot of time
playing with blocks to fill shapes in order to get a sense of the “muchness” of volume. Finally, because we
can’t always play with blocks and a picture is difficult, we need to develop formulae to help us determine
the volume of objects.
When children turn over the page, children can see the structure of the prisms and they should use blocks
to build them. (Previously they have filled boxes, now they are building the prisms.) As adults, we can see
the number of blocks needed, but children may not have had sufficient experience with visualisation to
see all the blocks.
Question 4 helps children to develop a formula for volume – they should begin to realise that the number
of cubes needed is equal to the number of cubes in each layer multiplied by the number of layers.
Children should be encouraged to work systematically, i.e. start with one row, then two rows etc.
Resources required:
Wooden cubes

2.

Order these prisms from smallest to largest. Explain how you do it.
A

B

C

Answers and discussion
1.

a.

Train: 5 children
Taxi: 185 children
Bus: 30 children
Walk: 115 children

3.

D

Grade 5 NS Companion (English)

E

b.

Taxi

c.

Each symbol represents either 10 children or 5 children so according to the
pictograph 30 children, for example, use a bus. However, there could be between
28 and 32 children who use a bus but this pictograph does not allow for
representation of individual children.
A. 24 cubic units; B. 32 cubic units; C. 240 cubic units; D. 72 cubic units and E. 72
cubic units.
Therefore the order of boxes from smallest to largest A, B, (D and E), C.

4.

a.

Volume of 24 cubic units:
1
1
1
1
2
2

1
2
3
4
2
3

24
12
8
6
6
4

Volume of 72 cubic units:
1
1
1
1
1
1
2
2
2
2
3
3

b.

Grade 5 NS Companion (English)

1
2
3
4
6
8
2
3
4
6
3
4

72
36
24
18
12
9
18
12
9
6
8
6

Volume of 32 cubic units:
1
1
1
2
2

1
2
4
2
4

32
16
8
8
4

Volume of 240 cubic units:
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
3
3
3
4
4
4
5

1
2
3
4
5
6
8
10
12
15
2
3
4
5
6
8
10
4
5
8
4
5
6
6

240
120
80
60
48
40
30
24
20
16
60
40
30
24
20
15
12
20
16
10
15
12
10
8

Instead of using the blocks, you could look for factors of the volume. The product
of the dimensions is always equal to the volume.
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If we fold a figure along a line so that one part lies exactly on top of the
other, we say that the figure has line symmetry.

Suggested lesson activities

We call the fold line the line of symmetry.

1.

For each shape determine if the shape has a line or lines of symmetry and draw in
all the lines of symmetry.
a.

On this page, children recognise and describe lines of symmetry in 2-D shapes.

b.

c.

Before children complete this page, the teacher may like to repeat the paper folding activities done in
Grade 4. Children fold a piece of paper in half (and half again if you like) and cut a shape out of the folded
paper. Children should then predict what the paper will look like when unfolded. Then pose the question,
“What does a fold line do to the design that is created by cutting the paper?” The intention here is to
reflect on a previous discussion about the fold line dividing the design or figure into two parts that are the
mirror image of each other. Or it divides the design or figure into two parts so that one part lies exactly on
top of the other.
Children may trace shapes onto paper, cut them out and fold them to determine the lines of symmetry.
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. Children
could also use a straight edged mirror along the fold line to see how the pattern is reflected, and then
draw the other half.

d.

e.

f.

Resources required:
Scissors, paper, tracing paper, mirror with straight edge
Answers and discussion
1.

2.

One half of each shape is given. The dotted line is the line of symmetry of each
shape. Complete the shapes.

a.

b.

c.
2.

Grade 5 NS Companion (English)
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Page 42

Play the DIFFERENCE game. Did you win or lose?
The DIFFERENCE game

On this page, children list outcomes for simple experiments and count the frequency of actual outcomes
for a series of trials.

Roll two dice. Work out the difference.

Suggested lesson activities

- 0, 1 or 2: move 1 space left

Children play the Difference game. At first this seems like a fair game because there are three results that
give a left move and three results that give a right move. In this activity, children first play the game. It is
anticipated that they may start to notice that they win more often than they lose. However, 20 trials is not
sufficient to make the conclusion that the game is not fair.

- 3, 4 or 5: move 1 space right

Repeat until you win or lose.

Teachers should collect all the results from the children in the class in a table on the board. For example:

2.

Child

Number of
wins out of 20

Number of
losses out of 20

Total

1

10

10

20

2

18

2

20

3

15

5

20

Play the game 20 times. Use tallies to record the wins and losses. Total your results

4

12

8

20

and add the results for 4 other groups or children to your table.

5

9

11

20

Totals for other groups/children

Outcome

Tallies

Total

Set 1

Set 2

Set 3

Total

Set 4

Adding up the total number of games played and the total number of wins should reveal that there were
more wins than losses. Ask children if they can try to explain this.
The table in question 4 helps children consider all the possible outcomes that lead to the results 0; 1; 2; 3;
4 and 5. Analysing these outcomes shows that there is more chance that the dice roll results in 0; 1 or 2.
Children can use coloured pencils and shade all the outcomes that give a left (or winning) move in one
colour and all the outcomes that give a right (or losing) move in another colour.

Win
Lose

Resources required:

3.

4.

A fair game is a game that is won as often as it is lost. Do you think that this is a
fair game? Explain.

Two dice per player or pair of players, counter

We will use a table to investigate the game more deliberately.

4.

Answers and discussion
a.

a. Calculate the difference for
each possible pair of outcomes
when two dice are rolled and

Die 1
Difference

complete the table.

d. Use the table to explain why this
is not a fair game.
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3

4

5

6

2
Die 2

in a move left i.e. towards win?

in a move right, i.e. towards lose?

2

2

1

b. How many outcomes will result

c. How many outcomes will result

1

3
4
5
6

3
0

1

2

3

4

5

6

1

0

1

2

3

4

5

2

1

0

1

2

3

4

3

2

1

0

1

2

3

4

3

2

1

0

1

2

5

4

3

2

1

0

1

6

5

4

3

2

1

0

b.

24 outcomes

c.

12 outcomes

d.

It is twice as likely that the outcome of the rolling of the two dice results in a move
towards win than an outcome that results in a move towards lose, i.e. the game
will be won more often than it is lost and hence it is not a fair game.
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Page 43

Determine the volume of each prism.

On these pages, children investigate volume by packing in order to get an understanding of cubic units.

A.

B.

C.

Suggested lesson activities
Children may not have had sufficient experience with visualisation to see all the cubes. To provide support
to those who need it, children could first build the prisms using wooden cubes, although they should
notice that this is not an efficient method especially as the number of cubes in each prism increases.
This activity helps children to develop a formula for volume – they should begin to realise that the
number of cubes needed is equal to the number of cubes in each layer multiplied by the number of layers.
Teachers should not make this formula explicit yet.
Resources required:
Wooden or foam cubes

D.

E.

F.

2.

Prism F has 5 layers. In each layer
there are 6 rows with 7 cubes in
each row. The total number of
cubes is 5 x (7 x 6) = 210

a. Did you get the same number of cubes as Shemy did?
b. Describe the volume of prism E using Shemy’s way.

Grade 5 NS Companion (English)

Answers and discussion
1.

A

2.

b.

24 cubes; B

24 cubes; C

60 cubes; D

120 cubes; E

96 cubes and F

210 cubes

Prism E has 4 layers. In each layer there are 4 rows with 6 cubes in a row (or 6 rows of 4
cubes). The number of cubes is 4
4 6
96.

44
Use the GeoGenius Visualisation Kit to complete this task. If you have
not used the kit before, read the instructions carefully before you start.
You should work as a group of four.
1.

Use set 1 of the competent cards.
a. Arrange the blocks on the grid as illustrated on the cards.
b. How many and which blocks did you use?

c. Are all the blocks visible from any one or more views? Why or why not?

Page 44
On this page, children describe changes in the view of an object seen from different positions.
Suggested lesson activities
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 can 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 and the instruction guide can also be found on the website:
www.GeoGenius.co.za.
A creative child may suggest piling all the blocks on top of each other so that they are all visible from all
four views. While this is correct, we do try to avoid this suggestion.

d. Draw a sketch of the top view of the final arrangement of blocks on the
grid.

Resources required:
GeoGenius Visualisation Kit
Answers and discussion

2.

Use set 3 of the competent cards.

1.

a. Arrange the block on the grid as illustrated

b.

Four: Purple, blue, green and red.

c.

No. From all views only three of the four views are visible.

d.

on the cards.

D

b. Do any views show that the orange block

A

is triangular?

B

c. Which views show that the dark blue block
is triangular?

2.

d. Describe how the orange block would need to be placed so that it can be seen
as triangular from at least one view.
3.

3.

Use set 5 of the competent cards.
a. Arrange the blocks on the grid as illustrated on the cards.
b. Is it possible to rearrange the blocks so that all the blocks are visible from all

Grade 5 NS Companion (English)

C

b.

No

c.

View B and D

d.

It would have to stand on one of the rectangular faces and be orientated so that
from one of the views a triangular face is visible.

b.

It is not possible (unless the height is more than four units). One of the blocks will
be hidden by another block in at least one of the views.

45
1.

The figures are incomplete nets of polyhedra. One face is missing
from each net.

Page 45
On this page, children investigate nets of prisms.

a. Name the polyhedron that is associated with each net.

Suggested lesson activities

b. For each net draw the missing face in all the possible places it could go.

Children should attach shapes from the GeoGenius Construction Kit as shown. Then, by folding, but not
attaching, they will have a picture of the 3-D object. They will also notice where the missing face could be
placed. By taking note of the open edge, they can flatten the net again to see where this face should be.

A.

D.

Resources required:
GeoGenius Construction Kit
Answers and discussion
A.

a.

Rectangular prism

D.

b.

B.

b.

a.

Square-based pyramid

E.

b.

a.

Pentagonal-based prism

b.

F.
C.

a.
b.

Grade 5 NS Companion (English)

Hexagonal based prism

E.

B.

C.

a.

Octagonal-based pyramid

F.

a.
b.

Cube
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1.

Determine the area and perimeter of each of these figures.
a.
b.
c.
1cm

Page 46

3cm

On this page, children investigate area in order to develop an understanding of square units and solve
problems involving calculating with square centimetres.

1cm

Suggested lesson activities

1cm

5cm

1cm

It is important that children spend time sharing their strategy and justifying their answers. Use question 1
to draw attention to the differences between area and perimeter and focus on the unit of measurement
used for each.
Children should share their answers to questions 2 and 3. They should notice that shapes with the same
area do not necessarily have the same perimeter and that shapes with the same perimeter do not
necessarily have the same area.

2.

Draw two or more different shapes with an area of 8 square centimetres each and
determine the perimeter of each shape.

Make sure that children do not use the
diagonal of a square to equal 1
centimetre. For example, Figure A has
an area of 8 square cm. Its perimeter is
not, however 14 cm. The length of the
diagonal of the square is not equal to
the length of the side of a square. The perimeter of Figure A is actually 12
perimeter of B is not 13 cm but 9
answers.

2√2 cm. Similarly the

4√2 cm. We would not expect a child in Grade 5 to provide these

Instead of restricting children to only draw rectilinear shapes, i.e. shapes without diagonals of squares or
rectangles, we encourage teachers to use this as a point of discussion if or when children do draw shapes
of this type. It would be possible for example to simply refer to the area of Figure A as 12 units plus 2
diagonals of a square, and Figure B as 9 units plus 4 diagonals of a square.

3.

Draw two or more shapes with a perimeter of 14 centimetres and then determine
the area of each shape.

To answer question 1.c. children may draw squares in the rectangle and count them. Discussion about this
question may encourage children to notice that when determining the area of a rectangle, they can think
about the number of squares in each row multiplied by the number of rows. In simpler terms - multiplying
the length of the rectangle by the breadth of the rectangle. If they have not noticed this yet – avoid the
temptation to tell them.
Remind children that shapes that have been rotated or reflected are not different. For example, Shape A,
B, C and D is the same shape.
Ask children to record on the board the shapes that they
drew for questions 2 and 3. Try and arrange this record in
groups, for example shapes with an area of 8 cm 2 and a
perimeter of 18 cm, shapes with an area of 8 cm 2 and a
perimeter of 14 cm and shapes with an area of 8 cm 2 and
a perimeter of 12 cm. Ask children what is the same and
what is different about the shapes in these groups.

Grade 5 NS Companion (English)

Answers and discussion
1.

Grade 5 NS Companion (English)

a.

Area

12 square cm and Perimeter

b.

Area

9 square cm and Perimeter

c.

Area

15 square cm and Perimeter

2.

A few out of many solutions.

3.

A few out of many solutions.

14 cm
18 cm
16 cm
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1.

Page 47

Study the shape.

On this page, children recognise and describe rotational symmetry in 2-D shapes.

a. Does the shape have line symmetry?
If it does, draw in the line of symmetry.

Suggested lesson activities

b. Trace the shape onto tracing paper. Place the shape on
the tracing paper over the shape and push the point of

Children should be given the opportunity to discuss their observations. The intention is that children
notice that:


A shape can have rotational symmetry without having line symmetry.

around the dot. How many times, as you make one full turn with the tracing



A shape can have line symmetry without having rotational symmetry.

paper, does the tracing of the shape cover the original shape?



If a shape has both rotational and line symmetry then the lines of symmetry all pass through the
centre of rotational symmetry.

your pencil on the dot marked on the figure. Slowly turn your tracing paper

Resources required:

There are two occasions where the tracing in question 1 covers the shape: the

Scissors, tracing paper

starting position and one other. We say that this shape has rotational symmetry

Answers and discussion

of order 2 and the dot is the centre of the rotational symmetry.

1.

If a tracing of a shape will only cover the shape in one way, we say that the shape
has no rotational symmetry.

2.

2.

a.

No line symmetry

b.

Twice

a.

Rotational symmetry of order 5 and
5 lines of symmetry

d.

Rotational symmetry of order 3 and
3 lines of symmetry

b.

Rotational symmetry of order 3 and
no line symmetry

e.

No rotational symmetry and 1 line of
symmetry

c.

Rotational symmetry of order 5 and
5 lines of symmetry

f.

Rotational symmetry of order 2 and
no line symmetry

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

 Determine the order of rotational symmetry.
 Mark the centre of rotation with a dot.
 Draw in all the lines of symmetry if they exist.

3.

a.

b.

c.

d.

e.

f.

What do you notice in question 2? Be ready to discuss.

Grade 5 NS Companion (English)
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1.

Page 48

How would you determine which brand of paper
towel is the best? Discuss.

On this page, children collect data, record in a table, describe central tendencies and make conclusions.
Suggested lesson activities

2.

Some brands of paper towel claim to be more
absorbent than others. One way of measuring the absorbency of paper towel is to
determine the size of the stain that a certain amount of water makes. The smaller
the stain the more absorbent the paper. To conduct the experiment, mix a few
drops of food colouring with water (this will help you
to see the water on the paper towel). Use a dropper
to drop 5 drops of the coloured water in a puddle
onto a single piece of paper towel placed on a plastic
sheet and wait for a minute. Next, place a grid with
small squares over the paper towel and count the
number of squares needed to cover the water stain.

3.

Repeat the experiment several times. Each time determine the area covered by 5
drops of water dropped onto a dry space of the same paper towel. Is the area of
the stain the same each time? Discuss.

There are different ways to determine which brand of paper towel is best. The best paper towel could be
the most cost effective one or the one with the prettiest design. In this activity we will concern ourselves
with absorbency.
In the activity, children collect data by determining the area covered by 5 drops of water on the paper
towel. If children do not have paper towel then they can also compare different brands of toilet paper.
Children should work on a plastic sheet and not newspaper because newspaper will absorb some of the
liquid.
Initiate a discussion with the children about why the measurements for the same towel are not identical
and which measurement may best describe the area of 5 drops of water on a specific brand of paper
towel. It may be the mode, but it is likely that there will not be a mode for all types of paper towel. Some
children may decide that they should choose the largest area. Others may argue that they should choose
the middle area of the five when they are ordered from smallest to largest area (they have not been
introduced to median and do not have to call it this). Some children may suggest finding the mean.
Although the mean has not been formally introduced, many children are familiar with finding the mean
(average) of their tests marks. Children should justify why they chose a particular measurement to
represent the area for each type of paper towel. Their choice must be consistent. They cannot use the
mode for one brand of paper towel, the median for a second brand of paper towel and the mean for a
third brand of paper towel for example.
Resources required:

4.

Compare the absorbency of four different brands of paper towel. Determine the
area of a stain of 5 drops for each type. Repeat the experiment five times for each
type of paper towel. Complete the table.
Type of paper
towel

Stain 1

Stain 2

Area
Stain 3

Stain 4

Stain 5

Summary

5.

Why was the experiment repeated five times for each type of paper towel?

6.

Study your results. Order the different brands of paper towel from most absorbent
to least absorbent. Explain how you made your decision.

Grade 5 NS Companion (English)

Five different brands of paper towel, transparency with 0,5 cm square grid, dropper
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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.
1.

Determine the volume of the prism.

On these pages, children investigate volume by packing in order to get an understanding of cubic units.
Suggested lesson activities
At this stage children should understand the question, “Determine the volume” to mean the same as
“Determine the number of cubes”.
To answer question 4, children may need to build a 4 4 4 prism and determine the number of small
cubes used. Then build an 8 8 8 stack and determine the number of small cubes used. They may also
be able to explain by reasoning.

The prism has 5 rows with 6

2.

cubes in each layer. The prism
has 3 layers. So the total

Resources required:

number of cubes is

Wooden or foam cubes

5 × 6 × 3 = 90

Answers and discussion

a. Did you get the same number of cubes as Kaye did?
b. A prism has 2 layers of cubes. Each layer has 3 rows with 10 cubes in each row.
Determine the volume of the prism.

3.

Which prism is larger: a 3 × 3 × 5 prism or a 2 × 3 × 7 prism? Explain.

4.

Danika built a 4 × 4 × 4 prism of small cubes. Now she wants to build a prism with
double the number of small cubes.
All I have to do is double the number of
cubes in each row, double the number of rows
and double the number of layers.
Is Danika correct? Explain.

5.

Asavela wants to build a prism with 80 cubes. He packs out 5 rows with 4 cubes in
each row for the first layer. How many layers must he make altogether?

6.

How many cubes are there altogether in a 50 × 50 × 50 prism of cubes?

Grade 5 NS Companion (English)

Although the activity is leaning strongly towards the development of the formula used to calculate the
volume of a rectangular prism at no stage do we refer to length breadth height. Children should think
of the formula in terms of packing layers.

1.

90 cubes

2.

b.

3.

The 3 3
cubes.

4.

No. A 4 4 4 prism will have 64 cubes. If she wants to double the number of cubes,
she is wanting to build a prism with 128 cubes (double 64). But if she doubles the
number of cubes in each row and the number of rows and the number of layers she will
be building a 8 8 8 prism which will be 512 cubes.

5.

4 layers

6.

125 000 cubes

60 cubes
5 prism is larger because it has 45 cubes whereas the other prism has 42

50
1.

Page 50

This is part of a TV guide.
a. Which programme starts at half past eleven
in the morning?
b. How many minutes long is Furry Tales?
c. How many minutes long is Soccer Zone?
d. Busi watches TV from the start of 7de Laan
until the end of Generations. For how long was

TV Guide
09:30
10:15
10:40
11:30
12:30
13:00
13:30
14:00
14:30

Takalani Sesame
Furry Tales
Soccer Zone
Dr Phil
7de Laan
Lunch Time News
Takalani Sesame
Generations
Relic Hunter

On this page, children read and write time and solve problems involving calculations and conversions
between time units.
Answers and discussion
1.

he watching TV?
2.

2.

Grandmother was born in 1942.
a. In which year was she 70 years old?
b. How old was she in 2005?

3.

c. In which year will she be 100 years old?
3.

a. Mrs Brown puts a chicken in the oven at
half past 4 pm. It must cook for 1 hour and
20 minutes. At what time must she take it
out of the oven?

b. Mrs Brown wants dinner to be ready at 7 pm. If a chicken takes 1 hour and 20
minutes to cook, at what time must she put the chicken in the oven so that it
will be ready on time?

4.

Sindi is timing a friend swimming 50 metres.
She starts at 01:30:48 and finishes at
01:31:25. How long did it take her friend?

5.

A train stops at a certain station every 35 minutes. The first train stops at the
station at 05:00. How many trains will have stopped at the station before 10:00?

Grade 5 NS Companion (English)

a.

Dr Phil

b.

25 minutes

c.

50 minutes

d.

2 hours

a.

2012

b.

63 years

c.

2042

a.

5: 50 pm or 17:50

b.

5: 40 pm or 17:40

4.

37 seconds

5.

9 trains
(At 05: 00; 05: 35; 06: 10; 06: 45; 07: 20; 07: 55; 08: 30; 09: 05; 09: 40)
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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.

Investigate different ways of using the puzzle pieces to make a square. Record all
the different solutions that you determined. How do you know that the shapes you
made are squares?

Page 51
On this page, children describe and compare 2-D shapes (squares, rectangles and other quadrilaterals)
according to the number and length of sides.
Resources required:
Scissors, tangram pieces (from back of book), plastic bag to store puzzle pieces
Answers and discussion
1.

2.

Investigate different ways of using the puzzle pieces to make a rectangle that is not
a square. Record all the different solutions that you determined. How do you know
that the shapes you made are rectangles and not squares?

Squares have four sides of equal length and each angle is a right angle.
2.

3.

Investigate different ways of using the puzzle pieces to make a quadrilateral that is
not a rectangle. Record all the different solutions that you determined. How do you
know that the shapes you made are quadrilaterals, but not rectangles?
Rectangles have four sides. The sides that lie opposite each other are equal in length and
each angle is a right angle. If the rectangle is not a square, the adjacent sides are
different in length.

Grade 5 NS Companion (English)
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3.

A few possible solutions of many:

Quadrilateral have four sides. For the quadrilateral not to be a rectangle (or a square)
the angles cannot all be right angles. As long as the angles are not all right angles, it is
possible for a quadrilateral to have, the opposite sides that are equal and/or adjacent
sides that are equal.

Grade 5 NS Companion (English)
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NUMBERS is a game played in pairs. The players will need one set of ‘rule cards’ and
one set of ‘number cards’ (turn to the back of the book and cut these out). Each set of
cards is shuffled and placed face down in two piles. Each player takes a rule card from
the top of the pile – this is their rule for the game. Ten number cards are turned over
one by one. For each number card a player wins a point if the number satisfies the rule
on their rule card. After turning over ten number cards the player with the most points
wins the game. All the number cards are shuffled again and the game is repeated in the
same way.
1.

Record the rules and results for you and your partner for four games of 10 cards
with the same rule. For each game indicate the winner by circling the largest score.

Points

2.

Player 1

Player 2

Rule:

Rule:

Number of cards

Game 1:

10

Game 2:

10

Game 3:

10

Game 4:

10

Each player takes a new card from the remaining cards in the rule pile. Record the
(new) rules and results for you and your partner for four games of 10 cards with
the same rule. For each game indicate the winner by circling the largest score.
Points

Player 1

Player 2

Rule:

Rule:

Game 1:

Number of cards
10

Game 2:

10

Game 3:

10

Game 4:

10

3.

Which rule card(s) give a player the best chance of winning? Explain why.

4.

Which rule card(s) give a player a poor chance of winning? Explain why.

Grade 5 NS Companion (English)

Page 52
On this page, children list outcomes for simple experiments and count the frequency of actual outcomes
for a series of trials.
Suggested lesson activities
You may need to revise the terms multiple, prime numbers and square numbers.
Rules for the game:
The goal is to win as many points as possible in each round, and a player wins a point when a number card
is turned over that fits the rule card that he or she continues to hold throughout the entire game. The
number cards and the rule cards are at the back of the book. These should be cut out. Each set should be
shuffled and place them face down in two piles.
Taking turns, the players should each draw one of the rule cards. Then, one after another, the players
should turn over the number cards. As a number card is displayed, each player must decide if the number
“fits” their rule. If it satisfies the rule on the players’ cards, they each win a point. For example, if player A
has the rule card “even numbers” and player B has the card “multiples of 5” and 20 is turned over, then
both players get 1 point since 20 is an even number and a multiple of 5. If 15 is turned over, then only
player B gets a point since 15 is a multiple of 5 but not an even number. If a 3 is turned over, neither
player gets a point, since 3 is not an even number nor a multiple of 5.
For each game of ten number cards, the player with the most points wins. In this activity, the players play
the game four times with the same rule card. The reason is to make it clear that while some cards may
seem luckier, it is possible to sometimes win a game with an “unlucky” card and to lose with a “lucky”
card. For example, the number cards 5, 10, 15, 20, 25, 30, 3, 9, 13, 17. The person with the multiples 5
card wins (6 points) and the person with the even number card loses (3 points). In general, the even card
should be “luckier” than the multiples of 5 card but in this case the multiples of 5 card wins. Of course this
is unlikely to happen often but it is not impossible. This is an important lesson about probability:
“although it is improbable it is nonetheless possible”.
Resources required:
Scissors
Answers and discussion
3.

“More than 5 and less than 25” has the best chance of winning because 19 out of the 30
cards score a point. All the other rules have less than 19 numbers that will score a point.

4.

Either “multiple of 6” or “square number” have the poorest chance of winning because
they both only have 5 numbers that will score a point.
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The graphs show the amount of rainfall measured in millimetres; the number of rainy
days for each month; and the average amount of rain per rainy day, in Durban during a
given year.
1.

126

18
19

152
160

1

7
7

154
56

4

75

4
3
3
5
6

0

5 10 15
20
Number of rainy days

0
5 10 15 20
Amount of rain per rainy day (mm)

a. Which month had the most rain?
b. Which month had the most number of rainy days?
c. Which month had the most rain per rainy day?
d. Determine the amount of rain per rainy day in January.
e. Determine the total monthly rainfall in March.
f.

Determine the number of rainy days in December.

Mr Rall says that his family should holiday in Durban in July because there is
so little rain. Mrs Rall says that their family should holiday in Durban in May
because there is so little rain.
a. Which graph did Mr Rall look at to make his conclusion?
b. Which graph did Mrs Rall look at to make her conclusion?
A shop is planning to have a promotion on umbrellas. Which graph should they use
to determine the best month to have their promotion? Explain.

Grade 5 NS Companion (English)

a.

April

b.

February

c.

July

d.

126 mm

e.

13 rainy days

f.

102 mm

a.

The graph of the number of rainy days

b.

Either the total monthly graph or the amount of rain per rainy day graph

22
14
14
14
15

42
42
102
50
100
150
Total monthly rainfall (mm)

1.

16

8
28

Answers and discussion

2

10

8

Children should have a discussion to explain how they worked out their answers to question 1 and which
graphs they used.

8

13

0

3.

Suggested lesson activities

Study the graphs and answer the questions. Explain how you worked out your
answers.

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

2.

On this page, children critically read and interpret data presented in graphs.

2.

3.

18 rainy days

7 mm per rainy day

2 mm per rainy day

6 mm per rainy day

26 mm

17 rainy days

The number of rainy days because there are more days in the month that people are
likely to buy an umbrella.
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1.

How many cubes in each stack? Explain how you determined your answers.
a.

b.

Page 54
On these pages, children investigate volume by packing in order to get an understanding of cubic units.
Suggested lesson activities
The prisms in question 1 can be broken up into rectangular prisms in various different ways. The intention
of this question is not to trick children. They should not be distracted by worrying about hidden cubes.
Children should discuss how they counted the number of cubes. At this stage children should be talking
about the number of cubes in each layer and the number of layers.
Resources required:
Wooden cubes
Answers and discussion

2.

How many cubes with sides 1 cm can you fit into these open boxes? Explain.
a.

1.

b.
2.

a.

48 cubes

b.

105 cubes

a.

45 cubes
3 rows of 3 cubes and 5 layers

5 cm

b.

3.

3 cm
3 cm
3.

4 rows of 6 cubes and 2 layers

4 cm

2 cm

This open box is 8 cm long, 4 cm wide and 2 cm high.
b.

be packed into the box? Explain.

How many of the small cubes are needed to fill the large cube? Explain.

6 cm

Grade 5 NS Companion (English)

2 cm

52 cubes
All the cubes in the bottom layer will be touching the box, i.e. 32 and those around
the outside of the top layer. 8 cubes in the first and last row and 2 more across the
width at both sides.

b. After all the cubes have been packed into the
of the box? Explain.

64 cubes
8 cm cubes can fit in a row and four rows across the 4 cm width and there are 2
layers up the 2 cm height, so 8 4 2 64

a. How many small cubes with sides 1 cm can

4.

a.

6 cm

box, how many cubes will be touching the sides

48 cubes

4.

27 small cubes
The length of the base of the small cube is 2 cm and the length of the base of the large
cube is 6 cm so 3 cubes can fit across the length of the base (6 2 3). Similarly 3
cubes can fit along the width of the base, so there are 9 cubes in each layer. 3 layers of
the small cube will fit into the large cube so 3 9 27.
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1.

Page 55

Turn to the back of the book and cut out the nets for the two cubes.
Fold each net and glue it together to make a cube.

2.

If you roll the two cubes together and record the sum of the faces

On this page, children list outcomes for simple experiments and count the frequency of actual outcomes
for a series of trials.

using an X in the table, which row do you predict will be filled first?

Suggested lesson activities

Explain why.

In this activity, children first count the frequency of outcomes in order to recognise that not all outcomes
are equally likely. Children are then asked to try and explain this by listing all the possible outcomes of
rolling two cubes. Ask children for suggestions on how to do this. You could ask them if they have done
anything similar to this before. In a previous activity, children were given a two-way table to list all the
possible outcomes. We are hoping here that children will make the suggestion to do this again.

1

Children need to understand that each cube has six possible outcomes even though some of those
outcomes are the same. There are two different ways of rolling 1 (1① and 1②) and three different ways of
rolling 3 (3①, 3② and 3③). Also when rolling two cubes, getting 1 on the blue one and 2 on the green one
is a different outcome to getting 2 on the blue one and 1 on the green one.

2
3
4

3.

Resources required:

5

Scissors, glue

6

Answers and discussion

Roll the cubes and record the sum of the faces in the table until one of the rows is

4.
+

filled. Was your prediction correct?
4.

Complete the table to summarise
all the possible sums of the faces of
the two cubes.

5.

Sum of
faces

a. If you were to roll the cubes

of the faces will be what you

predicted? Explain.

Grade 5 NS Companion (English)

2① 3①

3②

3③

1

2

3

3

3

1

2

2

3

4

4

4

1

2

2

3

4

4

4

2

3

3

4

5

5

5

3

4

4

5

6

6

6

3

4

4

5

6

6

6

3

4

4

5

6

6

6

1②
Green cube

what would the sum be? Explain

b. Can you be certain that the sum

1① 1②

1①

and predict the sum of the faces,
why.

Blue cube

1

2①
3①
3②
3③

5.

a.

4 is the most likely result. Out of the 36 possible outcomes – 13 of these are 4,
more than any of the other outcomes.

b.

No. Even though the chance is higher, there are other possible outcomes.

56
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Page 56

Sinead dropped a tennis ball from different heights and counted
the number of times that it bounced each time. She recorded her
results and concluded that the greater the height from which the

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

ball is dropped the larger the number of times it will bounce.

Suggested lesson activities
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. Our intuition tells us that the
higher a ball is before it is dropped, the more speed it will pick up as it is falling. A ball hitting the ground
with greater speed should bounce higher than a ball striking the ground with less speed; therefore, a ball
dropped from a greater height will bounce higher than a ball dropped from a lesser height. When a ball is
bouncing high into the air, it will continue to bounce for some time. By contrast, a low-bouncing ball will
quickly run out of room between the height of each bounce and the ground, and, as such, will soon stop
bouncing altogether. Therefore, it only makes sense that a ball will bounce more often when it is released
from a greater height. But to prove our conjecture about the physics behind bouncing balls, we cannot
rely on our intuition. We need to use a well-designed experiment to investigate the relationship between
the height of a falling ball’s release point and how many times the ball bounces before coming to rest.

We can’t make a conclusion after only one set of
measurements. It is too easy to make a mistake. We
should drop the ball a number of times from each height.
Do you agree with Shemy? Discuss.
2.

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 counting the
number of times a tennis ball bounces. This is difficult especially when the bounces are very close to the
floor. Also, it is difficult to control whether children have provided an extra downward thrust when
dropping the ball.

Work in groups. Drop a tennis ball ten times from each height and count the
number of times that it bounces each time.
Height

Number of bounces for each experiment

For this experiment mark 50 cm, 100 cm, 150 cm and 200 cm on a wall. Children should work in pairs. One
child holds the ball at a particular height and the other counts and records the number of bounces.
Children may have to stand on their chair to drop a ball from 2 metres (200 cm).

50 cm
100 cm

Allow children to discuss their results to question 2 before they answer question 3. It is unlikely that they
will have the same number of drops every time the ball is bounced from a particular height. This
reinforces the idea of the possibility of error in the measurement. Note that it is not a bad thing for error
to occur. What is important is that because we know that error does occur in measurement we repeat an
experiment many times.

150 cm
200 cm
3.

Determine the modal number of bounces when

18

the ball is dropped from each height.
Graph your results.

5.

Do your results agree with Sinead’s results?
Can you conclude that the greater the height
from which the ball is dropped the larger the
number of times that it will bounce? Discuss.

Modal number of bounces

4.

14
12

6

Now that children have repeated the experiment many times they are in a better position to draw
conclusions. They could conclude that the higher the point from which a ball is dropped the more times it
will bounce UP TO 200 cm (or 2 m). They cannot conclude that the number of bounces will increase
indefinitely as the point from which the ball drops increases.

4

Resources required:

2

Measuring tape, tennis ball

10
8

0

Grade 5 NS Companion (English)

Now that there are many numbers for each height, ask the children to suggest a way that they can best
represent the group of numbers. In this case children can used the mode. Of course the median and mean
are also possible ways of representing this group of data but because we expect the numbers to be very
similar or mostly the same, the mode is an efficient value to use to represent the data.

16

50

100 150
Height (cm)

200
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1.

Sammy cut out rectangles from square grid paper. She also made shapes by joining
rectangles together to make new shapes. Sammy’s baby brother tore up her work.
Help Sammy to work out the area of each of the shapes before they were torn.
Explain how you do it.
a.

d.

Page 57
On this page, children investigate area of rectangles and solve problems involving calculating with square
centimetres.
Suggested lesson activities
It is important that children spend time sharing their strategy and justifying their answers. Discussion
about these questions may encourage children to notice that when determining the area of a rectangle,
they can multiply the length and breadth. This will be made more explicit next year, so if they do not
notice this yet don’t force it by telling them.
Answers and discussion
1.

b.

e.
2.

c.

2.

f.

Study this piece of a rectangle made from square grid paper that has been
damaged.
a. What is the smallest area that the
rectangle could have had before it was
torn?
b. What is the largest area that it could
have?

Grade 5 NS Companion (English)

a.

15 square cm

d.

32 square cm

b.

18 square cm

e.

30 square cm

c.

21 square cm

f.

18 square cm

a.

18 square cm

b.

There is no largest area because it depends how long the rectangle is and we don’t
know the length of the rectangular piece of paper.
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Use the GeoGenius Visualisation Kit to complete this task.
You should work as a group of four.
1.

Use set 7 of the competent cards.
a. Arrange the blocks on the grid as illustrated on the cards.
b. How does your view change when you move the blocks forwards and
backwards on the grid?

Page 58
On this page, children describe changes in the view of an object seen from different positions.
Suggested lesson activities
When children complete the blank viewing cards, they should use three shades of grey. They can do this
using different pressures when colouring. The same block should have the same shade of grey in each of
the views.
Resources required:

c. How do the other three views change when you
move the blocks forwards and backwards on the grid?

GeoGenius Visualisation Kit with blank viewing cards
Answers and discussion
1.

2.

Use set 8 of the competent cards.

b.

The view should not change when blocks are moved forwards and backwards,
unless the movement reveals hidden blocks or hides or partially hides blocks.

c.

The opposite view should not change when blocks are moved forwards and
backwards. The views on the sides will change. As a block is moved forwards or
backwards, from the side it looks like it is moved left and right.

b.

It is above the other blocks so no other blocks can cover any part of it.

c.

The green block is a cube with equal dimensions. It will always look the same from
front, back, side and top views.

c.

View B and D

d.

The blue block is visible or partly visible from all views. This is because it is taller
than the other blocks. Only the green cube placed on top of another block could
hide it from a view, but because the green cube is diagonal to the blue block, it is
not hidden.

b.

The red and the yellow blocks. There is no other combination.

a. Arrange the block on the grid as illustrated on the cards.
b. Why is the green block visible from all four views?
2.

c. Why is the view of the green block the same from all views?

d. Which other block is visible or partly visible from all four views? Explain why.

3.

Use set 1 of the expert cards.
a. Arrange the blocks on the grid as illustrated on the cards.
b. Which blocks did you use to make the arrangement? Could you have used a
different combination of blocks? Discuss.

4.

Choose any three blocks and make any arrangement on the grid. Make a set of
viewing cards using shades of grey, and the blank viewing cards supplied in the kit.
Give your cards to another group and ask them to make your arrangement on the
grid.
What did you find easy and what did you find difficult about this task?
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Study the plan of the shopping centre at the back of the book to answer
the questions.
Risima enters the shopping centre at Entrance 2.
1.

Risima wants to go to shop 2. What is she likely to buy at shop 2?

2.

Draw a route on the plan that she could take to shop 2. Then explain in words how
she can get from Entrance 2 to shop 2.

3.

If there is another route that she could take, draw this on the plan.

4.

After visiting shop 2, Risima wants to go to the cinema. What is the shortest route?

5.

Risima’s friend, Khensani, meets her at the cinema. Explain how Khensani can get
to the cinema from Entrance 1.

6.

Where could Risima and Khensani go for something to eat at the shopping mall?

7.

Risima goes to get money at the banking mall and then buys a book at Budget
Books. Draw the route that she would walk and describe the route in words.

8.

Risima walks from Budget Books to Entrance 1 to say goodbye to Khensani. Is
Outdoor Trading on her left or right hand side?

9.

Choose any shop in the shopping centre. Describe how to get to this shop from
Entrance 3. Read your route description to a friend and ask them to follow the
directions. Do they arrive at the correct shop?

10. Choose any shop in the shopping centre. Describe how to get
to this shop from Entrance 4. Read your route description to
a friend and ask them to follow the directions. Do they arrive
at the correct shop?

Grade 5 NS Companion (English)

Page 59
On this page, children locate position and trace a path between positions.
Answers and discussion
1.

A pair of shoes.

2.

From Entrance 2, turn right at first turn. After Dressrite, turn right again. Pass Blossoms
and turn right. King of Shoes will be the second shop on her left.

4.

Back the way she came, i.e. turn right out of King of Shoes. Turn left after Birthday Bash.
The cinema will be in front of Risima.

5.

From Entrance 1, turn left after Birthday Bash. The cinema will be in front of Khensani.

6.

Icy Cream, Pies and More, Pizza Perfection or Burger Bazaar

7.

Turn left out of the banking mall. Turn right after Jewels and Gems and walk past the
cinema. Turn right and pass Beach and Sand. Budget Books will be in front of Risima.

8.

Right

60
1.

Pages 60 & 61

Place one end of a tube (between 30 and 40cm
long) on the floor and the other end against a
ruler placed perpendicular to the floor.

On these pages, children collect data (by measuring with a ruler), record in a table, describe central
tendencies and draw a graph.

Drop marble

Suggested lesson activities

a. Drop a marble into the top of the tube.

In this activity, children aim to determine the height at which a tube should be held to make a marble roll
as far as possible. Demonstrate to the children how to measure the height of the upper end of the tube
and where to drop the marble (you could also use a table tennis ball). Ask them to predict the height that
will make the marble roll the longest distance. Some children should note that the ball will not roll if the
tube is lying flat or if the tube is held upright.

Measure the distance from the bottom end
of the tube to where the marble stops rolling
with a measuring tape. Repeat a few times

Height

holding the tube at different heights.
Distance
b. Predict the height of the top of the tube that will result in the furthest roll.
Discuss.
2.

For each height in the table: drop a marble down the tube five times, measure the
distance rolled and record your results in the table.
Distance rolled

Height of tube
above table

st

1 roll

2nd roll

3rd roll

4th roll

5th roll

Prediction for a
typical roll

0 cm
5 cm
10 cm
15 cm
20 cm
25 cm
30 cm
3.

a. Did the marble roll the same distance each time for each height? Why or why
not?
b. Use the data that you have collected to predict the typical distance that the
marble will roll when dropped from each height. Record your prediction in the
last column of the table. Be ready to explain how you used the data to
determine your prediction.
c. Use the data in your table to determine the height of the top of the tube that
will result in the longest roll.
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Each group makes five rolls at each of the heights given in the table and records the distance that the
marble rolls on the table. Initiate a discussion with the children about why these measurements are not
identical and which measurement may best describe the distance of the roll from each height. It may be
the mode, but it is likely that there will not be a mode at all the heights. Some children may decide that
they should choose the furthest roll. Others may argue that they should choose the middle roll of the
three when they are ordered from least to most (they have not been introduced to median and do not
have to call it this). Some children may suggest finding the mean. Although the mean has not been
formally introduced, many children are familiar with finding the mean mark of their tests. Children should
justify why they chose a particular measurement or summary statistic to represent all of the rolls. Their
choice must be consistent. They cannot use different summary statistics for different heights of the tube.
Resources required:
Cardboard tube (approximately 30 to 40 cm long for example from tinfoil, wrapping paper, kitchen paper
roll etc.), marble, 30 cm ruler, measuring tape, prestik

Draw a bar graph to record
your results for each height of

5.

Compare your graphs with the
graphs of the other children in
your class.
a. How are the graphs the
same?
b. How are the graphs
different? What may have

Distance of roll in centimetres

the tube.

caused these differences?
c. At what height should the top
of the tube be placed for the
marble to roll the furthest?

A graph may have a shape similar to this:

150

140

When children have completed graphing their

140

130

results, ask them to share their graphs with the

130

120

rest of the class and look for similarities and

110

differences. Can they explain why each group did

100

not get the same results? Were the marbles used
the same size? Was the tube used the same

90

length?

80

80
70
60

If children predict the distance a marble rolls

50

when dropped from a tube placed 20 cm high

30

40

then they should have half the number of rolls

20

shorter than their prediction and half the number

10

30

of rolls further than their prediction.

20
10
0

0

5
10 15 20 25 30
Height of tube in centimetres

height of 20 cm.
b. Drop a marble 50 times in the tube placed 20 cm high. Record your results in
the tally table.
Frequency

Less than predicted
Equal to prediction
More than predicted
c. Did the marble mostly: roll less than predicted; roll the distance predicted; or,
roll more than predicted? What does this say about your prediction?
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90

60

a. Predict the distance that a marble will roll when it is dropped in the tube from a

Tally

100

What other questions could children ask?

the marble rolls the furthest?

Distance marble rolls

110

70

d. What do you notice about the angle that the tube makes with the table when

6.

120
Distance of roll in centimetres

4.

61

150

50
40

0
0
5 10 15 20 25 30
Height of tube in centimetres
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1.

Page 62

Place a pencil in a paperclip and hold in the centre of the spinner.
a. Predict how many times out of 20 spins,

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

the paperclip will land on green.

Suggested lesson activities

b. Predict how many times out of 20 spins, the paperclip
will land on yellow.

c. Predict how many times out of 20 spins the paperclip
will land on blue.

2.

Spin the paperclip 20 times and record each result in the table using an X.

Green
Blue

Resources required:

Yellow

Paperclip and pencil

Red
Were your predictions in question 1 correct?
3.

Predict how many times the paperclip will land on green when you spin the
paperclip:
a. 40 times

4.

b. 60 times

c. 80 times

d. 100 times

Spin the spinner and complete the table for your group and four other groups.
Number of green results

Number of spins My Group

Group 1

Group 2

Group 3

Group 4

Total

40 spins
60 spins
80 spins
100 spins
5.

Combine the results from the other groups to determine how many times the
paperclip landed on green after it was spun:
a. 40 times

6.

b. 60 times

What have you noticed?

Grade 5 NS Companion (English)

In this activity, children are likely to predict that the number of times a paperclip lands on green is half the
number of times that it is spun because one half of the area of the spinner is green. After 20 spins, some
children may have found that the paperclip landed on green 10 times, but some groups may have had it
land on green more times or fewer times. This does not mean that they are wrong. It means that there is
no certainty about the outcome of the spin. Children then share their results so that they have results
from 100 trials. It is likely that the actual results get closer and closer to the predicted result the more
results they have (from the more trials performed). Teachers should be aware that 100 results are still
relatively low and it is possible that the data may not show this trend yet. Teachers could collect all the
results from the whole class so that children can determine the amount of times the spinner landed on
green after 200 or 500 spins. It should be getting closer to half the number of times the paperclip is spun.

c. 80 times

d. 100 times
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Page 63

There is a well-defined sequence of activities that
can be used to solve problems in a variety of

On this page, children collect, summarise and represent data in order to draw conclusions.

Problem

different situations.
Typically we start with a problem –
something that needs to be solved
or better understood.

Interpret
data

Ask a
question

dropped from a constant height of 1 metre. I used a tennis ball, netball, golf ball,

be answered in order to solve the

Next, appropriate data is collected in

Possible solution from children:
In this experiment I worked out which ball bounces the most often after being

A question or questions that need to
problem are identified.

Suggested lesson activities
In this activity, children are given a broad outline of how to answer the question about which is the
bounciest ball. They should use the following steps from the data cycle.

squash ball, table tennis ball and cricket ball.

Organise
data

Collect
data

I dropped each ball 10 times from 1 metre and then counted the number of times that
each one bounced. I recorded my results in a table.

order to answer the question.

1

2

3

4

5

6

7

8

9

10

Mode

Once the data is collected, it may need to be organised in a way that makes it easier

Tennis

8

8

10

9

9

8

8

8

9

8

8

to answer the question(s). This usually involves summarising the data to reduce the

Netball

18

16

19

18

16

15

15

17

18

18

18

Squash

3

2

3

3

3

3

3

3

3

3

3

Golf

4

3

4

5

5

3

4

4

4

5

4

Table tennis

19

19

18

17

20

19

19

18

17

19

19

Cricket

5

5

5

4

5

6

5

6

5

5

5

amount of data and representing in a way that makes the trends in the data clear
to see.
Finally, the data is interpreted in terms of the problem and question(s) that started the
process, so that the question is answered and the problem solved.
As a project that you will hand in to your teacher, you should collect, organise and
Which ball bounces most when dropped:
a tennis ball, a netball, a golf ball, a squash
ball, a table tennis ball or a cricket ball?
In writing up the project you should show how you:
1.

Determined what data to collect to answer the question. Discuss any issues
that you considered.

2.

Recorded the data. Maybe you used a table.

Number of bounces

interpret data to answer the question:

20
18
16
14
12
10
8
6
4
2
0

I worked out the modal
number of times each ball
bounced and drew a bar graph.
I summarised the data using
the mode because in each
case there was a number of
bounces that occurred
significantly more often that
the others, and I used a bar
graph because it is easy to see
Tennis Netball Squash

Golf

Type of ball

3.

Table
tennis

Cricket

the difference in the number
of bounces from a graph.

Summarised and represented the data. Explain why you summarised and

My conclusion is that: of the balls tested, the table tennis ball and the netball bounce

represented the data in the way that you did.

most often. The reason I chose the two balls and not just one is because difference
between the modal number of bounces for the two balls is not that big.

4.

Write up your conclusion (your answer to the question). Be clear to show how the
data justifies the conclusion that you made.
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Resources required:
Measuring tape, selection of sport balls
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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 polyhedron.
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 equilateral
triangles and squares on firm cardboard and trace around these.

c. How many elastics do you use?

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), firm cardboard, scissors, glue
Answers and discussion
2.

a.

Squares and (equilateral) triangles

b.

14 faces – 6 squares and 8 (equilateral) triangles

c.

24 elastics

3.

For interest: This polyhedron is called a triangular orthobicupola.
object

4.

Now make an accurate drawing of the net on light cardboard.

5.

Add glue tabs (about 1 cm wide) to

Example:

every second edge of your net.
6.

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

7.

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

Grade 5 NS Companion (English)

Fold

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.
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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 each rectangle is in proportion to the amount of data in the category.
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.

Grade 5 NS Companion (English)
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Plan of shopping centre

Plan of shopping centre

KEY:
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KEY:

1

Value Clothing

2

King of Shoes

3

Budget Books

4

Music World

5

Fashion City

6

Cinema

7

Jewels and Gems

8

Dashing Diamonds

9

Toys Galore

11

Cell Phone City

12

Banking Mall

13

Mall management

14

Hyper Store

15

Icy Cream

16

Pies and More

17

Pizza Perfection

18

Burger Bazaar

19

Fab Fotos

20

Healthrite Pharmacy

21

Dressrite

22

Beach and Sand

23

Blossoms

24

Birthday Bash

25

Outdoor Trading

26

Krayzee Store
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2

King of Shoes

3

Budget Books

4

Music World

5

Fashion City

6

Cinema

7

Jewels and Gems

8

Dashing Diamonds

9

Toys Galore

11

Cell Phone City

12

Banking Mall

13

Mall management

14

Hyper Store

15

Icy Cream

16

Pies and More

17

Pizza Perfection

18

Burger Bazaar

19

Fab Fotos

20

Healthrite Pharmacy

21

Dressrite

22

Beach and Sand

23

Blossoms

24

Birthday Bash

25

Outdoor Trading

26

Krayzee Store
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Weather stamps for pictogram
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Weather stamps for pictogram

73
Rule cards

Rule Cards

even number

odd number

prime number

multiple of 3

multiple of 4

multiple of 5

multiple of 6

number with 2 as
a digit

square number

less than 10

less than 15
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even number

odd number

prime number

multiple of 3

multiple of 4

multiple of 5

multiple of 6

number with 2 as
a digit

square number

more than 10 and more than 20 and
less than 20
less than 30

less than 10

more than 10 and more than 20 and
less than 20
less than 30

more than 5 and
less than 25

less than 15

more than 15

more than 15

more than 5 and
less than 25
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Number cards

Number cards

1

2

3

4

5

1

2

3

4

5

6

7

8

9

10

6

7

8

9

10

11

12

13

14

15

11

12

13

14

15

16

17

18

19

20

16

17

18

19

20

21

22

23

24

25

21

22

23

24

25

26

27

28

29

30

26

27

28

29

30
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Van Hiele Mosaic

Tangram

Van Hiele Mosaic

Tangram

Rectangular strips for geostrips
Rectangular strips for geostrips
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Nets for number cubes

Nets for number cubes

1

1

1

1

2

1

1

2

1

2

1

3

1

1

2

3

1

2

3
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1

2

2
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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
Selection of sports balls
Drinking straws
Counter (for games)
Glass jar/bottle with water-tight, screw-on lid
Drill or hammer
Large nail
Food colouring
Mirror with straight edge
Dice
5 different brands of paper towel
Dropper
Marble
String/ rope
Measuring tape
30 cm ruler marked in cm and mm
Metre stick
Bathroom scale
Kitchen scale
Tennis ball
Cardboard
Dotted paper
Tracing paper
Transparencies with square grids sized 0,5 cm, 1 cm, 1,5 cm and 2 cm
Cardboard tube (30 to 40 cm for example from tinfoil, wrapping paper, kitchen paper)
Scissors
Glue
Sticky tape
Paperclips
Prestik
Coloured pens and pencils
Permanent marker
Resealable plastic packet
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