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FOREWORD

Dear Natural Sciences & Technology teachers,

Welcome to the GDE Natural Sciences & Technology Lesson Plan Development Program. These lesson
plans were designed as per the CAPS document, and covers all strands in Natural Sciences & Technology.
Each lesson plan is based on a 30-minute time frame and where practical activities are necessary for
concept development the lesson plan will extend over more periods. The lesson plans come with:

® Images and videos for easy access to content and support material.
e Informal activities for learners to engage with, based on the content covered for that lesson.

Itis of importance to note that each lesson plan is developed at a basic level to serve as a generic structure
that can be built upon according to context and resource availability. Reference has been made to the
Sasol Inzalo learner books as these were made available to schools in either hard copy or as a soft copy
that could be downloaded free of charge from the web. All lesson plans allow for supplementary resources
to be used e.g. textbooks, developed content manuals etc.

It is off importance to remember that much of the work done in future grades has to be firmly developed
in the intermediate and senior phases, with a sound foundation in Natural Sciences & Technology,
specialist subjects like Life Sciences and Physics will be able to flourish in the FET band.

Please take note that Natural Sciences & Technology is a subject that needs to be taught in an investigative
and exploratory manner for various scientific phenomena to be understood. This will be the basis for
future development in STEM (Science; Technology; Engineering and Maths) subjects. Where necessary
the principle of “Science on a shoe string” must be applied. Resources must be used with care and respect,
such that it can be optimized for each lesson and for years to follow.

We hope that the lesson plan resource being made available will be of benefit to you and that its
implementation will benefit your learners extensively. We envisage that the lesson plans provided will be
of great assistance to you, the teacher, and that all efforts will made to enhance the quality of teaching
and learning. It must also be mentioned that the developed lesson plans will greatly reduce the
administrative workload that teachers are faced with on a daily basis. However, these lesson plans must
be engaged with prior to the lesson being delivered for its true potential and impact to be determined.

GDE Natural Sciences & Technology Team

Published 2018

Copyright of the material in this file is the sole property of the Gauteng Department of Education (GDE).
Educators may use this material for educational purposes only. Anyone else wishing to reproduce any
part of the material should obtain written permission from:

The Head of Department

GDE, Box 7710

Johannesburg

2000



PR3 GAUTENG PROVINCE

‘l“ml

SRR

REPUBLIC OF SOUTH AFRICA

Lesson planning is the most essential element of being an effective and resourceful
teacher. The lesson planning process has to consider the learner; the school or
classroom context and whether the essence of the content found within the curriculum
can be addressed effectively. Integral to this process is the pedagogical knowledge the
teacher possesses and how it will be used to elicit the content that needs to be taught.
The time allocated to the subject must be effectively utilized and optimized such that a
suitable learning environment can be created for the learner to engage with the learning
process. It should be an experience that would articulate the content in a manner that
the learner will be able to imbibe and reflect its worth and value in context of the real
world. Each lesson provides an opportunity for the teacher to reflect and improve and
scaffold the content for the next lesson. Lesson planning proposes and intention for the
lesson, while preparation emphasizes the execution of the lesson plan.

Why plan?

Lesson planning is a vital component of the teaching-learning process. Proper
classroom planning will keep teachers organized and on track while teaching, thus
allowing them to teach more, help students reach objectives more easily and manage
less. The better prepared the teacher is, the more likely she/he will be able to handle
whatever unexpectedly happens in the lesson.

Lesson planning:

- provides a coherent framework for smooth efficient teaching.

- helps the teacher to be more organized.

- gives a sense of direction in relation to the syllabus.

- helps the teacher to be more confident when delivering the lesson.

- provides a useful basis for future planning.

- helps the teacher to plan lessons which cater for different students.

- Is a proof that the teacher has taken a considerable amount of effort in his/her

Teaching.
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Decisions involved in planning lessons:

Planning is imagining the lesson before it happens. This involves prediction,
anticipation, sequencing, organizing and simplifying. When teachers plan a lesson, they
have to make different types of decisions which are related to the following items:

the aims to be achieved;

the content to be taught;

the group to be taught: their background, previous knowledge, age, interests, etc.
the lessons in the book to be included or skipped;

the tasks to be presented,;

the resources needed, etc.

The decisions and final results depend on the teaching situation, the learners level,
needs, interests and the teacher’s understanding of how learners learn best, the time
and resources available.

Hints for effective lesson planning:

When planning, think about your students and your teaching context first.
Prepare more than you may need: It is advisable to have an easily presented,
light “reserve” activity ready in case of extra time. Similarly, it is important to think
in advance which component(s) of the lesson may be skipped. if you find yourself
with too little time to do everything you have planned.

Keep an eye on your time. Include timing in the plan itself. The smooth running of
your lesson depends to some extent on proper timing.

Think about transitions (from speaking to writing or from a slow task to a more
active one).

Include variety if things are not working the way you have planned.

Pull the class together at the beginning and at the end.

End your lessons on a positive note.
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Planning enables you to think about your teaching in a systematic way before you enter
the classroom. The outcome of your planning is a coherent framework which contains a
logical sequence of tasks to prepare the field for more effective teaching and learning.

Plans only express your intentions. Plans are projects which need to be implemented in
a real classroom with real students. Many things may happen which you had not
anticipated. In the end you need to adapt your plans in order to respond to your pupils’
actual needs. It is important to bear in mind Jim Scrivener’s words:

“Prepare thoroughly. But in class, teach the learners not the plan.”

BIBLIOGRAPHY
- Moon, J. (2005) Children Learning English. Macmillan.
- Scrivener, J. (2011) Learning Teaching. Macmillan
- Ur, P. (1996) A Course in Language Teaching. Cambridge: CUP

Use of the developed lesson plans

The developed lesson plans were designed with the intention of providing teachers with
an exemplar that could be used as is or customized to suite the context of each
individual class situation. As is the case in most instances, when it comes to lesson plan
development, it is very difficult to establish a plan that will satisfy everyone and every
situation and context, thus the lesson plans provided here are merely a base document
that can be contextualized as per each teachers own liking, as lesson plans are a
personal document that also expresses the teachers own creativity and professionalism.

Lesson plans were developed for all strands, namely:

Life & Living

Matter & Material
Energy & Change
Planet Earth & Beyond

Each lesson plan was developed according to the notional times as prescribed within
the CAPS document, that is 30 minute periods with seven periods a week for a 5-day
cycle. In some instances, to cater for practical activities the lesson plan will be indicated
as components and not as one lesson plan.
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The lesson plans are accompanied with informal class activities to assist in reinforcing
the content and concepts expressed in the lesson. The developed lesson plans also
make use of PowerPoint presentations, videos and other ICT related resources to help
facilitate the learning process in the digital age, these are optional and can be used as
is or the teacher can contextualize it according to resources and infrastructure available
at school.

We envisage that the lesson plans provided will be of great assistance to you, the
teacher, and that all efforts will made to enhance the quality of teaching and learning. It
must also be mentioned that the developed lesson plans will greatly reduce the
administrative workload that teachers are faced with on a daily basis. However, these
lesson plans must be engaged with prior to the lesson being delivered for its true
potential and impact to be determined.
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

a|

2 Planets of the Solar System _Videos for Kids _It's AumSum Time.mp4

Period 1: The Solar System

The Sun, planets and asteroids

Do you remember what a solar system is? Our solar system is made up of the Sun and the planets. Let's
take a look!

What is the Sun?

The Sun glows so fiercely that it is not safe to look straight at it, even though it is so far away. The sun is a
ball of gases. The Sun is extremely hot: the temperature is about 15 000 000 degrees Celsius in the centre!
The surface is about 5 500 degrees

Celsius. That is extremely hot! Can you see the explosion from the surface of the Sun in the picture?

Can you see the big burst of gas from the sun in the bottom left?
The Sun is a star, because it produces its own energy. The Sun appears bigger and brighter because it is
much nearer to earth than the other stars. The Sun is about 420 times bigger than the Earth and about

1700 times bigger than the Moon! The Sun is much further away than the Moon from the Earth. The Sun
produces light and heat. The heat warms the surface of the Earth.

3|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

Period 2: ACTIVITY: The core of the Sun
INSTRUCTIONS:
1. Look at the picture of the sun showing the different layers inside.

2. Answer the questions.

PHOTOSPHERE

CONVECTION
ZONE

RADIATION
ZONE

QUESTIONS

1. Which is the hottest part of the Sun?

2. The Sun's energy comes from gases being squeezed together until hydrogen turns into helium. Where
do you think the gases are squeezed together the hardest?

3. What are the dark spots on the surface of the Sun called?

4|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
Grade 6 Worksheet Name & Surname Date:

The Solar System

1. Study the diagram of a Solar System below and answer the questions that follow.

~_Uranus ' _—

“Neptune

(a) Define the term Solar system

(b) Write out the whole sentence below and complete it.

Use some of words from the box

*Mars < Jupiter *\enus < piece of rock < in orbit <the Sun

Asteroids are ___(1)____thatmove ___(2)___ around the Sun. The asteroid belt is in Space between the
orbitof __ (3)__andthe orbitof ___ (4)____

(c) Which planet is closest to the Sun and which furthest?

(d) In which planet do we find life? Write a reason for your answer.

(e) How many days does it take the Earth to revolve around the Sun? (1)

Total=10 Marks
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
Memorandum:

(a) Solar system-(Learner dependent answer) however learners can state that it is the Sun and all

the objects that travel around it.v’
(b)
1. Piece of rockv’ 2. In orbitv’ 3. Jupiter/Marsv. 4. Jupiter/Marsv’

(c) Mercury is closest planet to the Sunv" and Neptune is furthest from the Sunv".

(d) Planet Earthv'. There is water, good temperature, gases (oxygen, carbon dioxide), land. v’
(e) 364 V2 daysv’
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

The Solar System Picture

ACTIVITY: Comprehension on the 8 planets of our solar system.
INSTRUCTIONS:
1. We have read a lot about the planets in our solar system.

2. Use all the information and images used in the Lesson to answer the following questions.
QUESTIONS:

1. Name all the planets in order starting from the one closest to the Sun.

1. 5.
2 6.
3 7.
4. 8

2. What are the 4 inner planets known as?
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

3. What are the 4 outer planets known as?

4. Which planet is the hottest?

5. On which planet do scientists think there might have been water long ago? Why?

6. Which planet has a "stormy" surface?

7. Venus also has an atmosphere like Earth, but we would not be able to breathe there. What gases make up the

atmosphere on Venus?

8. Which is the biggest planet in our solar system? What colour is it?

9. Which planet is blue-green in colour?

10. Saturn has rings around it. What are these rings made of?

11. Draw a picture of Saturn in the space below.

A Picture of Saturn

12. Asteroids are that move around the Sun. The asteroid belt is in Space
between the orbit of and the orbit of
6|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
PLANET EARTH AND BEYOND

READING MATTER: SOLAR SYSTEM
The Adventures of Halley’s Comet

“Hil My name is Halley’s Comet. | was named after Edmund Halley, the first man to notice that | was coming back
around the sun again and again. In fact, you can see me in your sky every 76 years. The last time | was around was
in 1986. You will see me again in the year 2062. How old will you be then? My head is made up of dirty snow. |
travel around the Sun and far out into space. As|come close to the Sun, my head heats up. Some of my snow
evaporates and form a long tail.

Om my journeys around the Sun, | have passed all the planets in our Solar System. Over the years | have learnt a lot
about them. | will tell you what | have learnt.

The study of stars, planets and moons is called astronomy. | know of nine planets that revolve around our star, the
Sun. These planets with their moons, and the Sun make up a family, called the Solar System. Comets are also part of
our Solar System.

The four planets that are the nearest to the Sun are rocky planets. If you could visit these planets, you would be able
to walk on the ground on their surfaces. The next four planets are not rocky at all. They are much bigger than the
rocky planets and they are made up of gas — huge balls of cloud. These large planets are called the Gas Giants. The
outermost planet in the Solar System is another rocky planet.

Not all the planets have moons. | have counted four large moons around Saturn. There are millions of other pieces
of ice and rock that go around it. This ice and rock make beautiful rings around Saturn. Jupiter has the same
number of large moons as Saturn. They both have many small moons. Uranus has one large moon more than
Jupiter. Neptune has three large moons, Mars has two small moons. Earth has only one, but little Pluto has at least
four moons.

The planet Mercury is closer to the Sun. It has no atmosphere, so it can’t hold its heat during night time. A Mercury
day is so hot, you would be instantly burnt. A Mercury night is so cold you would freeze instantly.

Venus, the next planet, looks like the brightest planet in the sky, because the Sun reflects off its clouds making it
shine brightly. Venus would be a terrible place for you to visit because on Venus the rain is made of Sulphuric acid.
If it rained on you, you would turn to soup!

Then comes Mars. It is sometimes called the Red Planet, because the soil is an orange-red colour. Mars has the
biggest volcano in the whole Solar System. The volcano is called Olympus Mons. Olympus Mons is the size of the
whole South Africa, and its top is high as the top of the highest cloud.

Jupiter is next. Itis the largest planet in our Solar System and has a great red spot, which is a very violent storm. The
earth would fit into this great red spot. Even though Jupiter is so big, it spins very quickly. One day on Jupiter is only
10 hours long, with 5 hours of light and 5 hours of darkness.

Saturn, the second largest planet in the Solar System, is very beautiful planet to view through a telescope. You can
clearly see its bright white rings.

People living on earth did not find out about Uranus until 1781. Neptune was only discovered in 1846. The furthest
planet from the Sun, little Pluto, was discovered in1930. It is so far away that it takes 250 years to travel around the
Sun. Imagine only having a birthday only every 250 years!

Well that’s about all | have found out on my journeys around the Solar System. Please help me to put this
information into the table. Please teach me something new by reading other books and add interesting information
to your table. You can tell me what you have found out when | visit you in 2062. Until | see you then, work hard and
be good.”
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

PLANET EARTH AND BEYOND

SOLAR SYSTEM

Question 1
What is the Earth’s spinning motion called?

A. Rolling C. Revolution

B. Rotation D. Racing

Question 2

The Celestial objects like the Sun, other stars, and planets appear to move in the sky. We see them rise and set
A. From North to South C. From East to West
B. From South to North D. From West to East
Question 3

The moon orbits the Earth every

A. 7 days C. 365days

B. 28 days D. 30days

Question 4

What is the correct order of the planets in the Solar System, starting closest to the Sun?
A. Mercury, Mars, Earth, Venus, Jupiter, Saturn, Uranus, Neptune, Pluto
B. Mercury, Mars, Venus, Earth, Jupiter, Saturn, Uranus, Neptune, Pluto
C. Mercury, Venus, Earth, Mars, Jupiter, Neptune, Uranus, Saturn, Pluto
D. Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto

Question 5

What elements are the atmospheres of Jupiter and Saturn primarily made of?
A. Argon and Krypton C. Nitrogen and Carbon Monoxide
B. Hydrogen and Helium D. Nitrogen and Methane
Question 6

Which planet is closest in size to the Earth?

A. Mars C. Uranus

B. Neptune D. Venus
Question 7

What is the largest planet in the solar system?

A. Earth C. Mars

B. Jupiter D. Neptune
Question 8

Which planet has the most extensive ring structure?

A. Jupiter C. Pluto

B. Neptune D. Saturn
Question 9

How many planets are there in our solar system?

A. Eight C. Ten

B. Nine D. Eleven
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Question 10

How long does it take for light from the Sun to reach Earth?

A. 1 minute C. Instantaneous

B. 8 minute D. 24 hours
Question 11

The following is (are) true about Sun.

A. Itis made up of gases C. Sunisastar

B. It has its own heat and light D. All of the above
Question 12

The different group of stars is known as

A. Constellations C. Asteroids

B. Celestial bodies D. Comet

Question 13

The following is called ‘dwarf planet’

A. Saturn C. Mars

B. Jupiter D. Pluto

Question 14

Which of the following planets of the Solar System has the longest day?

A. Mercury C. Venus

B. Jupiter D. Earth

Question 15

Among the following planets, which is the brightest planet?

A. Mercury C. Mars

B. Venus D. Jupiter
Question 16

Which Planet is called the red Planet inour Solar System?

A. Mercury C. Jupiter

B. Mars D. Neptune
Question 17

The hottest planet is

A. Mercury C. Jupiter

B. Venus D. Saturn

Question 18

In order of their distances from the Sun, which of the following planets lie between Mars and Uranus?
A. Earth and Jupiter C. Saturnand Earth
B. Jupiter and Saturn D. Saturn and Neptune
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Question 19

Which of the following is considered being a star?

A. Moon
B. Earth

Question 20

What is the name of the planet on which we are living?

A. Jupiter
B. Mars

GRADE 6

STRAND: PLANET EARTH AND BEYOND

TERM 4

Sun
Galaxy

Pluto
Earth

QUIZ QUESTIONS SCORE SHEET

Group 1

Group 2

Group 3

Group 4

Group 5 Group 6 Group 7

Group 8

Question 1

Question 2

Question 3

Question 4

Question 5

Question 6

Question 7

Question 8

Question 9

Question 10

Question 11

Question 12

Question 13

Question 14

Question 15

Question 16

Question 17

Question 18

Question 19

Question 20

Total
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
SOLAR SYSTEM

Period 1 and 2: Construct a simple model of the sun and the planets in our Solar System.

Name and Surname: Class: Gr6/___

INSTRUCTIONS
1. All work must be handed in on the due date set by the teacher
2. Failure to submit on the due date will result in a minus 10% for each day that the work is due
3. Copying will result in an immediate O
4. If you are absent for a formal assessment, you must bring a doctor’s letter.

Make a model of the solar system in which you:

e Show all the planets and the Sun
o Make clear the different sizes of the planets
e Make clear their distances from the Sun

e Show their main features.
Plan your model

1. Review the information you have on the planets.
2. Decide which key features you want to show about each.
3. Think about and decide:
e How to make their round shapes of different sizes
e How to arrange the planets in the correct order from the Sun
e How to show their main features.
You can make your model in your own way, or make one like ours.
Assemble your materials
If you are making your own model, gather all the materials you will need. You can see our model on page
99 of the Sasol Inzalo workbook
If you are making a model like ours, you will need:
e Around piece of cardboard about 30 cm across, such as a thick paper plate. You can also draw
around a large round object on a piece of cardboard from a box and then cut your round shape out.
e Sheets of construction paper or light cardboard — like cereal boxes.
e Scissors; tape; string.
e Material for colouring your paper — pencil, crayons, markers or paints and a brush.

e A compass or smaller round shapes like bottle lids for making circles.
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PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
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e Atool to make holes in the cardboard, such as the end of a knitting needle, the sharp point of a pair

of scissors, or a large nail.

Make your model

If you are making our model, follow the steps shown below.

Period 3
Evaluate your model

e Does your model show the Sun and 8 planets?

e Are they arranged correctly, with the Sun in the centre and the planets in orbit around it?

e Are the planets the right sizes relative to each other and in the correct positions from the Sun?

e Are the correct features shown on each planet?

e Which members of the solar system are not shown in your model?

e Draw a line from top to bottom and from right to left across your circle. Where these two lines
meet is the centre of the circle.

e Using a compass or different-sized round shapes, draw circles to show the orbits of the 8 planets.
Take note of how close or far apart they are.

e Use your hole-making tool to punch 9 holes in the cardboard: — One in the centre where the Sun
will hang — One somewhere on each circle (orbit) for a planet to hang from. These should not all
be in a straight line from the Sun.

e Cutcircles from cardboard or construction paper to represent the Sun and each of the planets.
Make the Sun the biggest. Make Jupiter, Saturn, Uranus, and Neptune a bit smaller than the Sun.
Make the remainder of the planets much smaller. Write the name of each planet on the back.

e Draw on and colour in each cut out circle to show the features of the planet it represents. You could
also stick on some cut-out shapes of features.

e Cut out and colour a disc for Saturn’s rings and fit it onto your model of Saturn.

e Tape alength of string to each planet and the Sun.

e Lace the other end of each string through the correct hole in the large cardboard circle. Tape the
end of the string to the top side of the cardboard.

e To hang your model, tie three pieces of string to the top of the cardboard — then tie these three

together. Tie them to a longer string (from which you’ll hang your model).
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GRADE 6
STRAND: PLANET EARTH AND BEYOND

TERM 4

NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN

PERIOD/DURATION: 30 MINUTES
CAPS INTERMEDIATE

-
- - -
-

O MERCURY
.' O EARTH

: OSUN
1 O MARS

' O VENUS
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PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

Plan your model

Plan your model here in the space provided. Indicate what materials you will need.

Total: 15 Marks
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NATURAL SCIENCE AND TECHNOLGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH & BEYOND
CAPS INTERMEDIATE TERM 4

Unscramble the names of the 8 planets. Identify them as rocky planets
(terrestrial) or gas planets (Jovian). Arrange them in the order of their
distance from the sun starting from the closest.

1. NUVSE D o> @

2. SMAR & £

&N & =

3. PIETRUIJ
4. UNNETPE
5. TAREH

6. ATSNUR
7. EYCMRUR

8. ASURNU

Type of planet
Sequence Names of planets
(Terrestrial or Jovian)

1
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STRAND: Planet Earth and Beyond

GRADE 6
TERM 4

NATURAL SCIENCE AND TECHNOLOGY: LESSON PLAN

PERIOD/DURATION: 30 MINUTES
CAPS INTERMEDIATE

SOLAR SYSTEM

Solve the word puzzle by identifying the elements of the solar system concerning the following words:

ASTEROID, COMET, EARTH, JUPITER, MARS, MERCURY, NEPTUNE, PLUTO, SATURN, SUN, URANUS, VENUS

CBQXUWPAQGHXLDVRKDTG

YCJIJXIJIJBAOWUSKUTITIIJLETIHX

IRUUKPZHRYAUQOSMMGWE
TNUXRCMADWBU CNRAOFTFDA

PNJCYANNPROQWNEC CKNDXR
USXURUZPKSMLDTHLWXMT
EAONSEIJQUYTIGPSQXVAGH
VTEPCTMNCFKPLAORROZD
DUAGSUELHXLXQSESMOSNA
VRLFXVYOAMICFTUCETFAX

RNLNXCZQPDRMTIXEGTFNYA

OSZNLAOQXNMPRLFYCGP]

X O DODm
¥ LN D HW
DL <= W
o Hw I O
w > m QAo -
UOxx o O
I > D >
¥ A D2
x DO H W >
oLV =2a0 T
[ o BT i |
a4 DOH
=S =20 =2
2> WM
=X <m O
N ©@ O X X
<Ok m
oD =D
w X kFam

SLFGWCXVFZQUCIBMOPIN
PUFVNZIJJYSCOIJQKYPCMWH
OKLKDCICFMKIFNQVOVY]]
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and beyond
CAPS INTERMEDIATE PHASE TERM 4

The solar system
1. Match the words in Column A with the description in Column B. Only write the number of

your answer next to the correct alphabet letter.

Column A Column B

a) Rotation 1. Caused by the rotation of the Earth.

b) Revolution 2. A system consisting of stars, planets, dust and gas.

c) Moon 3. layer of air that surrounds a body in space.

d) 365" day 4. Spinning of Earth on its axis.

e) Day and night 5. A natural satellite that orbits a planet.

f) Asteroid 6. A person who travels into space in a spacecraft.

g) Galaxy 7. Movement of Earth or other planets around the
Sun.

h) 24 hours 8. A piece of rock that revolves around the Sun in an
orbit.

i) Atmosphere 9. Length of time for Earth to turn once on its axis.

j) Astronaut 10. Length of time for Earth to travel around the Sun
once

(10)

2. Write the names of the planets in order, beginning from the one that is closest to the Sun.

3. Which planet do you think is the coldest, and why?

(2)

4. Why do the planets all keep on moving in orbits around the Sun?

(2)
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Moon Phases Song.mp4

THE MOON

Period 1:Activity 1:
Find the Main Idea

Find the main idea in the paragraph below. Write
the main idea in your own words in the space
provided. Then, write a concluding sentence for

this paragraph.

Even though we can clearly see the moon at night, it is about 384 000 kilometers away from the Earth! However, the
moon seems very close by when you consider that the sun is about 149 million kilometers away. Venus, the most
visible planet, is about 260 million kilometers away from the Earth when it arrives at the furthest point along its
orbit. Orion, the furthest constellation you can see without a telescope, is 32,600 light years away. A light year is the

distance light travels within one year. One light year is equal to over 8 trillion kilometres!

Main idea:

Concluding sentence:
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Period 2 : Activity 2
PLANET EARTH AND BEYOND

SUPPLEMENTARY MATERIAL TO ACTIVITY WORKSHEET 2A

SOLAR SYSTEM

MOONS IN OUR PLANETS

Moons of the Solar System Scaled to Earth's Moon

Mars Asteroid Jupiter Saturn Uranus Neptune Pluto
a

i b Pu.ck ®
Misnas Charon
€

Enceladus Miranda Triton

L
3
Tethys

Dione

Phobos Dactyl

Deimos

Umbriel

Titania

P
e
“'-',

Oberon
Ganymede
Titan

9
Hyperion

F @

Callisto lapetus

.
Phoebe
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

The moon

Read the text and complete the table:

The moon is much smaller and lighter than the earth. So, its surface of gravity is
much weaker than the Earth's. For this reason, the moon is not able to hold any
atmosphere.

The moon is the only world, apart from the earth, that humans have actually
walked on. The surface of the moon is covered by deep holes caused by rocks
that have crashed into it from space.

The moon always shows the same face to the Earth because it takes the same
time for it to spin around once as it does for it to orbit the Earth. Sometimes we
can see all or most of the faces catching the sunlight, but at other times we can
see a little or even none. In earlier times, humans had many different ideas
about the face of the moon. The Japanese thought it was a rabbit making rice
cakes. Some Europeans said it looked like a woman's face, while the Africans
thought it looked like a giant crab.

Size of the Moon's
moon: surface full
of:
Different
Atm her
tmosphere ideas of
the moon:
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

The Moon

The Moon travels around the Earth. This is called an “orbit”. The same side of the Moon always faces the
Earth. It takes one month for the Moon to go around the Earth. The Moon is a little more than 200,000
miles from the Earth. It is about % the size of the Earth. That means the Earth is four times larger than the
Moon.

The Moon is a dry land that has millions of craters with rocks and dust. The surface of the Moon is covered
with about two inches of dust. The Moon has no air or atmosphere around it, so it does not stay as
comfortable and warm like the Earth. The temperature on the Moon is -170° F at night which is very cold,
but it is 265° F during the day which is very hot. The hottest temperature on Earth is about 130° F, so the
Moon can get over twice as hot!

If you stood on the Moon, the sky would look dark even in the daytime! That is because there is no air or
atmosphere. There is also no sound because sound waves go through the air. The Moon is silent. There is
no wind, rain or any other type of weather on the Moon. Neil Armstrong and Buzz Aldrin were astronauts
who flew on the Apollo 11 rocket and landed on the Moon. They were the first people to walk on the
Moon on July 20, 1969. They and other astronauts have taken Moon rocks to study from their trips to the
Moon. Scientists found that the Moon rocks are similar to the rocks on Earth. Moon rocks are very old,
about 4 billion years old.

Most scientists think the Moon was made after the Earth hit something in space. A large chunk of the Earth
broke off and that became the Moon. Scientists think this happened 60 million years after the Earth was
formed. This is how you write 60 million:

The Moon sometimes shimmers at night when we look up at the night sky and the Moon. “Shimmer”
means to shine softly or with a flickering light or glow. The Moon does not shine by its own light, but by
light from the Sun. We see the Moon because the Sun is shining on it.

Sometimes the Moon passes between the Sun and the Earth. When the Moon’s shadow falls on the Earth
we see some parts of the Sun covered by the Moon. This is called a “solar eclipse”. This happens about two
times a year.

When the Moon passes through the Earth’s shadow and the shadow blocks the sun’s light from hitting the
Moon that is called a “lunar eclipse”. We don’t see part or the entire Moon during a lunar eclipse. These
happen a few times a year, too.

4|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Draw lines between the words and their meanings.

atmosphere hole shaped like a bowl
billion a complete circle; a path
million 1 000 000 000

solar eclipse 1 000 000

lunar eclipse the air around the earth
crater partial hiding of the sun by moon
orbit partial hiding of the moon by sun

5|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN
PERIOD/DURATION: 30 MINUTES
CAPS INTERMEDIATE

GRADE 6
STRAND: Planet Earth and Beyond
TERM 4

Moon Phases Calendar

Instructions: Observe the Moon whenever you have a chance to see it. Always face the same direction
(either South or North). Look from East to West to find the Moon. Draw the Moon's phase below and the date
of your observation.

1. First look at the sky and find the moon.
2. Find the correct block below (Sunday-Saturday) and write down today’s date on the block.

3. Decide what shape of the moon you see in the sky; draw the shape in the circle, and color the rest of
the circle black..

4. Only leave white part as the moon you can see.

5. In class we will look at all the calendars and at an Internet picture of the moon from the night before. If
you were not able to see the moon, you can fill in your moon calendar using the picture you see in class.

Sunday

Monday

Tuesday

Wednesday

Thursday

Frday

Saturday

Date:

Date:

Date:

Date:

Date:

Date:

Date:

O
O
@,
O
O
O
O

Date:

Date:

Date:

Date:

Date:

Date:

Date:

O
O
@,
O
O
O
O

Date:

Date:

Date:

Date:

Date:

Date:

Date:

O
O
O
O
O
O
O

Date:

Date:

Date:

Date:

Date:

Date:

Date:

O
O
@,
O
O
O
O

Date:

Date:

Date:

Date:

Date:

Date:

Date:

O
O
@,
O
O
O
O
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN

PERIOD/DURATION: 30 MINUTES
CAPS INTERMEDIATE

GRADE 6
STRAND: Planet Earth and Beyond
TERM 4

Identifying Phases of the Moon

Waxing Crescent — A little part of the
moon’s right side is lit.

New Moon - The moon's disk facing us is
dark because the moon is between the
sun and the Earth.

Full Moon - The moon's entire disk is lit
because the Earth is between the sun and
the moon.

Last Quarter - The left half of the
moon's disk is lit.

Waxing Gibbous - About M of the right
side moon's disk is lit.

Waning Crescent - A little part of the
moon’s left side is lit.

15t Quarter - The right half of the moon's

disk is lit.

Waning Gibbous - About M of the left
side moon's disk is lit.

Waxing — Getting larger.

Waning — Getting smaller.

E
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5 J J
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@ = 8 - )
L9 10 |

Are Moons 1-4 waxing or waning?
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Are Moons 5-8 waxing or waning?
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NATURAL SCIENCE: LESSON PLAN 3.1.1 GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET
EARTH AND BEYOND & SYSTEMS AND CONTROL
INTERMEDIATE PHASE TERM 4

TERMINOLOGY

Rotation of the Earth
Solar system - system which consists of the Sun, the 8 planets, moons, comets, asteroids, dust and gas.

Sphere - shaped like a ball but slightly flattened on each end.

Spin - to turn round.

Axis - imaginary line that runs from North Pole region to the South Pole region of the Earth.
Rotation - the act of spinning about an axis

Anti-clockwise -

ACTIVITY WORKSHEET 1
The rotation of the Earth
1. What do the globe and the torch represent in this activity?
2. lIs it possible to shine the light onto the entire globe at one time? Explain why you say so.

3. Describe how the amount of light on one part of the globe changes as it rotates.

MEMORANDUM
1. The globe represents the Earth and the torch represents the Sun.

2. No, because as the earth rotates (turn round and round). As this happens, the side of the earth
facing the Sun will experience day-time while the side facing away from the Sun will experience
night-time.

3. As the sun rotates, the dark side turns around into light and experiences day while the side in the
light turns around into the dark and experiences night.

ACTIVITY WORKSHEET 2 (Paper persons activity)

Where is it day-time?

Which countries on the globe are having night-time?

Find South Africa on the globe.

4 paper persons on the globe as follows:

Australia, Brazil, England and USA.

Which countries will be at work while South Africa is experiencing night-time?
5. Have a discussion about what situation each paper person is experiencing.

el

6|Page
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NATURAL SCIENCE: LESSON PLAN 3.1.1 GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET
EARTH AND BEYOND & SYSTEMS AND CONTROL
INTERMEDIATE PHASE TERM 4
MEMORANDUM

1. Europe

2. Australia

3. The learners try and find SA on the globe

4. England and USA

5. Australia and Brazil will experience day-time almost at the same time, England and USA will also

experience their days and nights at the same times of the day. This means when Australia and
Brazil are experiencing day-time, both England and USA will be experiencing the night and vice
versa.

7|Page
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NATURAL SCIENCE: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4

Movement of the Earth / Moon

The earth turns on it’s own axis as well as orbiting the sun. The moon also turns very slowly on it’s own axis, orbiting
the earth as well as orbiting the sun

This seems like a very complicated movement but can be understood easily when you study the picture below:

(T

SUN

_a—._“"\'.'\
et

DESCEWIN O] ¢ /
- 5
-
...... S TR [
——= e K I;
Bl i MESENEHE WO
I
by -
-_ﬂll_h"mn.

Build your own solar movement system

You will need the following: 1. Draw a long rectangle with your ruler and pencil on
a cardboard
Material Tools
Cardboard Pencil 2. Draw a short rectangle with your ruler and pencil
Butterﬂy Clips Ruler ona Cardboard
Scissors
Compass 3. Draw three different sized circles with your
compass and pencil on a paper
4. The out the different shapes from the cardboard
5. Asseble all the pieces according to the sketch
Muetal

6. Play with the model and observe the movements of
the earth and moon

fboan

Long stip ™y
of paper \

Earth
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NATURAL SCIENCE: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4

Movement of the Earh / Moon

So the person watching will say that the ball has rotated, and also revolved.
The real Moon takes about 28 days to rotate once.
Revolution (Moon)

The Moon also revolves in orbit around the Earth, as you saw in the last activity. The Moon
takes about 28 days to complete one orbit. The force of gravity between the Earth and the
Moon holds the Moon so that it always faces us on Earth.

The Moon revolves around the Earth.
Make a model of the Earth and Moon revolving around the Sun

MATERIALS:

e awhite ball

* two people who have practised the model in the previous activity
INSTRUCTIONS:

¢ You must use your bodies and the white ball to act out this model of the Earth and Moon
revolving around the Sun.

* Work together in small groups to decide how you are going to perform this model.

* You must put together the movement of the Moon around the Earth from the last activity,
and the movement of the Earth with its Moon, around the Sun.

e Then perform the movements for the class.

* Sothe model you must perform will be like this diagram shows.

Acting out the Moon and Earth moving around the Sun
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NATURAL SCIENCE: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4

e The Moon travels in an orbit around the Earth in about 28 days.
« The Moon rotates on an axis which also takes about 28 days.

* We always see only one side of the Moon.

e Together, the Earth and Moon revolve around the Sun.

Complete the sentences using all the words from the word box. write the sentences out in
full on the lines below and number each sentence.

e The Sun staysin

e The Earth rotates on its own

e The Moon revolves

e The revolve together in a big circle around the Sun.
e We only ever see of the Moon.
Word box

Moon and the Earth
around the Earth
one side
axis
the same place

Complete the table comparing the Sun, Earth and Moon. Some answers having been filled
in for you.

Question Sun Earth Moon
What is the object classified as? A Moon
What is the shape?

What is the size relative to the other The Sun is the
objects being discussed here? biggest.

What is the movement in relation to The Earth revolves
other objects? around the Sun.

What is the object made of? rock

Can this object produce light? No, the Moon reflects
the Sun's rays.

Is there water present?
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NATURAL SCIENCE: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4
DATE: OBJECTIVES: LEARNERS MUST BE ABLE TO:
TOPIC: Movements of the Earth and planets e Demonstrate the movement of Moon using a model.

SUBTOPIC: Revolution of the Moon

Terminology Revolution, orbit, axis, satellite
1. DOING SCIENCE
SPECIFIC AIMS 2. KNOWING THE SUBJECT CONTENT & MAKING CONNECTIONS
3. UNDERSTANDING THE USES OF SCIENCES & INDIGENOUS KNOWLEDGE
| PROCESS SKILLS
Accessing & recalling v Raising Questions | v Interpreting Information
Information
Observing v Predicting v Designing
Comparing Hypothesizing Making/Constructing
Measuring Planning Evaluating
Investigations
Sorting & Classifying Doing Communicating
Investigations
Identifying problems & issues Recording
Information
CONTENT
TEACHING & LEARNING ACTIVITIES
Revolution of the moon The teacher puts the model of the Sun, Moon and Earth
e The Moon revolves in a pathway or orbit on the table where every learner can easily observe what
around the Earth. happens. S/he spins the Moon on its axis. While the Moon
o It takes about 28 days for the Moon to is still spinning, s/he moves the Moon along its orbit
complete a revolution around the Earth. around the Earth. _ ,
e The movement of the Moon around the The Moon should take the same amount of time to spin or
its axis as it does to complete its orbit around the Earth.
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NATURAL SCIENCE: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4

Movement of the Earth / Moon
Earth in Space

How does Earth move in space?

What causes the cycle of seasons on Earth?

The study of the moon, stars, and other objects in space is called astronomy. Ancient astronomers
studied the movements of the sun and moon. They thought Earth was standing still and the sun and
moon were moving. The sun and moon seem to move mainly because Earth is rotating on its axis, the
imaginary line that passes through Earth’s center and the North and South poles. The spinning of Earth
on its axis is called its rotation. Earth’s rotation on its axis causes day and night. It takes Earth about 24
hours to rotate once on its axis.

The movement of one object around another object is called revolution. Earth completes one revolution
around the sun once every year. Earth’s path as it revolves around the sun is called its orbit. Earth’s orbit
is a slightly elongated circle, or ellipse.

Many cultures have tried to make a workable calendar. A calendar is a system of organizing time that
defines the beginning, length, and divisions of a year. This is not easy because Earth takes about 365 1/4
days to circle the sun, and 12 moon cycles make up fewer days than a calendar year.

Sunlight hits Earth’s surface most directly at the equator. Closer to the poles, sunlight hits Earth’s surface at
an angle. That is why it is generally warmer near the equator than near the poles.

Earth has seasons because its axis is tilted as it moves around the sun. Earth’s axis is tilted at an angle of
23.5° from vertical. As Earth revolves around the sun, its axis is tilted away from the sun for part of the
year and toward the sun for part of the year. When the north end of Earth’s axis is tilted toward the sun,
the Northern Hemisphere has summer. At the same time, the south end of Earth’s axis is tilted away
from the sun. As a result, the Southern Hemisphere has winter. The hemisphere tilted toward the sun has
more daylight hours than the hemisphere tilted away from the sun. The combination of direct rays and
more hours of sunlight heats the surface more than at any other time of the year.

On two days each year, the sun reaches its greatest distance north or south of the equator. Each of these
days is known as a solstice. Halfway between the solstices, neither hemisphere is tilted toward the sun. On
those two days, the noon sun is directly overhead at the equator. Each of these days is known as an
equinox, meaning “equal night.” During an equinox, the length of nighttime and daytime are about the
same.
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NATURAL SCIENCE: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4

Earth in Space

Use the following figure to answer questions 1 through 3. Write your answers on a separate sheet of paper.

/)

|

8iuns

1. Inthe diagram, what season is it in South Africa?

2. Would a person at each of the points A, B, and C see the sun? If so, where would the sun be in the
sky?

3. What movement of the sun (sunrise/sunset) does the person standing at point B see? Explain.

Match each term with its description by connecting the number of the correct term on the left to the letter
beside the description on the right e.g. 9=T.

TERM MATCH DESCRIPTION
1 | Astronomy A | The path of Earth as it revolves around the sun

. System of organizing time that defines the beginning, length, and
2 | Axis B N

divisions of a year

3 | Rotation C | Line passing through Earth’s centre and poles
4 | Revolution D | The study of the moon, stars, and other objects in space
5 | Orbit E | The sun is farthest north or south of the equator at this time.
6 | Calendar F | Movement of Earth around the sun
7 | Equinox G | Movement of Earth around its axis
8 | Solstice H | The noon sun is directly overhead at the equator at this time.
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NATURAL SCIENCE: LESSON PLAN
PERIOD/DURATION: 30 MINUTES

CAPS INTERMEDIATE

GRADE 6

STRAND: Earth and Beyond

TERM 4

DATE:

TOPIC: Movements of the Earth

and planets

using body movements

SUBTOPIC: Rotation and

revolution of the Moon

the earth and the solar system

Moon

OBJECTIVES: LEARNERS MUST BE ABLE TO:
e Demonstrate the rotation and revolution of Moon around the Earth

¢ Drawing and writing about the movements of the Moon in relation to

o Making a comparison table between the Sun, the Earth and the

Terminology

Revolution, rotation

1. DOING SCIENCE

Information

SPECIFIC AIMS 2. KNOWING THE SUBJECT CONTENT & MAKING CONNECTIONS
3. UNDERSTANDING THE USES OF SCIENCES & INDIGENOUS
KNOWLEDGE
| PROCESS SKILLS
Accessing & recalling v Raising Questions v Interpreting Information

Observing v Predicting Designing
Comparing Hypothesizing Making/Constructing
Measuring Planning Investigations Evaluating

Sorting & Classifying

Doing Investigations

Communicating

Identifying problems &
issues

Recording Information

CONTENT Resources
TEACHING & LEARNING ACTIVITIES
Rotation and Soccer ball
Revolution of the Let the learners stand against the class walls. One learner holds | (Sun)
Moon the Sun, another holds the Earth and the 3™ holds the Moon. Tennis ball (
e The Moon is | Demonstrate the Earth orbiting the Sun. The learner holding the | Earth)

spinning and | Earth walks in an anticlockwise direction in a circle around the Table tennis ball
1 complete | Sun. (Moon)
rotation At the same time, this learner (Earth) should rotate slowly in an
takes 28 anticlockwise direction to show the Earth’s rotation as it orbits
days. the Sun.

e The Moon Demonstrate the Moon orbiting the Earth. The learner holding

the Moon walks in an anticlockwise direction in a circle around
revolves . )
the Earth. At the same time, this learner (Moon) should rotate
around the : - . P N ;
Earth and 1 sloyvly in an anticlockwise direction to show the Moon's rotation
. as it obits the Earth.

revolution Now demonstrate the Earth-Moon systems orbiting the Sun (this
also takes can be pretty tough). While turning, the Earth and the Moon
about 28 learners should walk in an anticlockwise direction around the
days. Sun. This demonstrates that the Earth is rotating, that the Moon

e Together, is rotating and that the Earth-Moon system is revolving around
the Earth the Sun.
and the
Moon Remember that all the movements of the Moon and the Earth
revolve occur continuously at a steady speed.
around the
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NATURAL SCIENCE: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4
CONTENT Resources
TEACHING & LEARNING ACTIVITIES
Sun. a
L
videoplayback
(4).mp4

Reference: http://m.youtube.com/watch

ASSESSMENT Discussions; Complete activity sheet.

TEACHER
REFLECTION

ACTIVITY WORKSHEET 1

Match the movement in Column A with its description in Column B and the length of time it takes in
Column C.
You may use the options more than once:

Column A Column B Column C
1. Rotation of the Earth a) Moves around the Sun in an 28 days
2. Rotation of the Moon elliptical orbit
3. Revolution of the Earth b) The Moon rotates on its axis 1 year
4. Revolution of the and revolves around the Earth. 24 ours

Moon The Earth rotates on its own
5. Revolution of the Earth axis and together with the
and Moon system Moon revolves around the Sun
around the Sun ¢) Moves around the Earth in an
elliptical orbit
d) Spins on its axis

Memorandum:
Column A Column B Column C
1. Rotation of the Earth
2. Rotation of the Moon
3. Revolution of the Earth
4. Revolution of the Moon
5. Revolution of the Earth
and Moon system
around the Sun
6|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

MOVEMENT OF THE EARTH / MOON
ACTIVITY: Find East and West

* A place where you can stand in the early morning

INSTRUCTIONS:
1. Look at the picture of Sophie at sunrise and answer the questions.

QUESTIONS:
1. Which is Sophie's right hand? Show her right hand with your finger.

2. Why do we see a shadow of Sophie on the ground?

3. In which direction is her shadow pointing?

4. If Sophie looks straight in front of her, in which direction is she looking?

Now find the direction of East in your classroom. You must point to the place where you see the Sun come
up in the morning. In the classroom, stretch out your arms and point in the direction of East and West.
Clean the floor and stick some insulating tape on the floor so that everyone can remember which direction
is East and which direction is West.

What does the word "direction" mean? You can walk in a direction towards a place. If the wind blows, you
see leaves moving in the same direction as the wind. Remember, a direction is not a place that you can
reach!
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond

CAPS INTERMEDIATE PHASE TERM 4

Movement of the Earth / Moon

Multiple Choice

1. Why does the moon appear to move across the sky during the night?
A. It travels around Earth every day.
B. Earth rotates on its axis.
C. ltis extremely far away.
D. All objects in space are moving.

2. What happens when you see the moon’s “phases” change? The moon appears to
change?
A. colour
B. location
C. shape
D. distance

Use this diagram to answer the next two questions.

Moon Earth Sun

0 O —( )—

3. What phase of the moon would you see on this night?
A. first quarter moon
B. last moon
C. new moon
D. full moon

4. How many days would pass before the moon was on the other side of
Earth?
A7
B. 14
C. 21
D. 28
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE PHASE TERM 4

5. Why do we see phases of the moon during a month?
A. We see only the lighted part of the moon as it moves around Earth.
B. Parts of the moon are covered by Earth’s shadow.
C. Volcanoes on the moon change its shape.
D. The moon is smaller when it is farther from us.

6. Which of the following would be a way to investigate the phases of the moon?
A. Watch it all night.
B. Draw it every night for a month.
C. Measure the moon with a ruler.
D. Make measurements every \Wednesday for a year.

7. Which of the following correctly describes the movement of Earth,moon and sun?
A. Moon revolves around sun, Earth revolves around moon.
B. Sun revolves around moon, moon revolves around Earth.
C. Moon revolves around Earth, Earth revolves around sun.
D. Sun and moon revolve around Earth.

8. What is the movement of Earth on its axis called?
phases

flotation

revolution

rotation

oCOow>

9. What is the movement of Earth around the sun called?
A. precipitation
B. random movement
C. revolution
D. rotation

10. What causes the apparent movement of objects across the sky during a day or
night on Earth?
A. revolution of Earth in its orbit
B. rotation of Earth on its axis
C. location of Earth in space
D. objects are moving around Earth

11. If you watched the night sky for several hours, in which direction would the stars
appear to be moving?
A. North
B. South
C. East
D. West

Constructed Response
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE PHASE TERM 4

1. Describe how the moon would change if you observed it every night for a month.
As-sume it starts as a full moon.

2. What are you seeing when you see a half moon?

Use this diagram to answer the next two questions
Side view of Earth’s orbit

Label Earth’s orbit.

Label Earth’s axis.

Draw theposition of the moon on this diagram, showing where it would be in a New Moon
phase.

oo

8.3.3
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Case Study
Telescopes

The telescope was first discovered by the Dutch. In Holland, a lot of the people were sailors and
sea-explorers so they used their telescopes at sea to see if ships far away on the horizon were
friends or maybe pirates. A telescope makes faraway things look bigger and closer.

Galileo Galilei was a professor of mathematics at the University of Padua, Italy. In 1609 he heard
that somebody in Holland had made a telescope, and he worked out how to make one himself.
Galileo used his telescope to look at the planets in the night sky, and he made careful notes of
what he saw there. He was the first person to see that Jupiter had moons. He saw that Saturn has
rings and he saw that Venus has phases like the Moon has. He also used his telescope to show
people that the Milky Way was really made of billions of stars. He wrote books that taught people
about telescopes and what they could show us in the night sky.

Today there are big telescopes in many parts of the world, and these telescopes have cameras to
photograph the sky. Telescopes have shown us that there are thousands of millions of stars that
we could not see with our naked eyes. Some of those stars are so far away that their light has
been travelling for millions of years to reach us.

The Southern African Large Telescope

One of the biggest telescopes in the world is here in South Africa, near the town of Sutherland.
The telescope is called the Southern African Large Telescope or SALT. The telescope uses
lenses and a very big mirror to see the stars and take photographs of them.

The Square Kilometre Array (SKA)

The SKA is a different kind of telescope for looking at the stars. Stars send out energy in light but
also in radio waves. The SKA will receive radio waves that our eyes cannot see. An array means a
large number of the same items. For example, when the desks in your classroom are all lined up
neatly, we can call that an array of desks.

The SKA will have an array of several thousand dishes like those in the picture. When you add
together the area of all the dishes, the total area will be the same as one square kilometre. A
square kilometer is an area in the shape of a square and the sides are each 1 km long. The area
of the square will be 1 km?. That is why the telescope is called the Square Kilometre Array.
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

The Hubble Telescope

The Hubble Space Telescope is a large telescope in space. It was launched into orbit by space
shuttle Discovery on April 24, 1990. Hubble orbits about 547 kilometers (340 miles) above Earth. It
is the length of a large school bus and weighs as much as two adult elephants. Hubble travels
about 5 miles per second: That is like traveling from the eastern coast of the United States to the
western coast in 10 minutes. Hubble is solar-powered.

Hubble takes sharp pictures of objects in the sky such as planets, stars and galaxies. Hubble has
made more than one million observations. These include detailed pictures of the birth and death of
stars, galaxies billions of light years away, and comet pieces crashing into Jupiter's atmosphere.

Scientists have learned a lot about the universe from these pictures. Many of them are beautiful to
look at.

What Makes Hubble different from other telescopes?

Earth’s atmosphere alters and blocks the light that comes from space. Hubble orbits above Earth’s
atmosphere, which gives it a better view of the universe than telescopes have at ground level.

Answer the following questions:

1. What do we use a telescope for?

2. Before Galileo, nobody knew that the planet Jupiter had moons. What was the reason?

3. What does SKA stand for?

4. Why are the words 'square kilometre' in the name?
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

5. With a telescope we can see a lot of stars. Why did we not know about all those stars before
there were telescopes?

6. Astronomers build their telescopes far away from cities. Why do you think they do this?

Discussion
Discuss the following questions with your group and report back to the class:

1. Are there more stars than we can see at night? Why?

2. How do scientists find out what stars consist of, how hot, how far and how large they are?

3. Why can’t we see the planets in detail with our naked eyes but have beautiful photo’s of
them?
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN
PERIOD/DURATION: 30 MINUTES
CAPS INTERMEDIATE

Space Exploration

GRADE 6
STRAND: Planet Earth and Beyond
TERM 4

Solve the following word puzzle as best as you can. You may team up with a friend to

assit each other.

1 2
4
5
6 7
9
10

Across

4. Space vehicle

5. Machine orbiting the moon, earth or another planet
7. Used to take pictures of objects

9. Pattern of stars

10. Square Kilometre ........

Down

1. Space vehicle
2. Used to study the moon, planets and stars from earth
3. Discovery of Jupiter’s moons

6. Eight orbiting the sun
8. Sun outside our solar system
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Telescopes: Period 1
Build your own “telescope”

You will need the following:

Material Tools
Black cardboard Scissors
paper
Cellotape Small pin
Glue stick Pencil

1. Roll the cardboard into a tube

Tape it with the cellotape to keep it in a tubular shape

Cut out the circular patterns below of the stellar constellations

Arrange them on another cardboard

Lightly paste the shape onto the cardboard so it cannot move but can be removed easily later

Trace the circular shape on the cardboard with the pencil

® o o A w N

. Use the pin and pierce very small holes through the dark spots on the circular pattern through
the cardboard

7. Remove the circular shapes
8. Cut out the circular drawing on the cardboard paper
9. Tape them to the end of each tube

10. Hold up to the light, look through and observe your very own star patterns which is called
constellations!
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

ANTATRES

SCORPIUS CONSTELLATION

SHAULA

ORION

Betelgeux

!.! — i Bellatrix

‘ Mintaka

Alnitak '.

Alnilam

‘ Rigel

& Sainh
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NATURAL SCIENCE: LESSON PLAN
PERIOD/DURATION: 30 MINUTES
CAPS INTERMEDIATE

Telescopes: Period 2
Build your own “telescope”

You will need the following:

Material Tools
Black cardboard paper | Scissors
Cellotape Small pin
Glue stick Pencil

1. Roll the cardboard into a tube

2. Tape it with the cellotape to keep it in a tubular shape

3. Cut out the circular patterns below of the stellar constellations

4. Arrange them on another cardboard

GRADE 6
STRAND: Earth and Beyond
TERM 4

5. Lightly paste the shape onto the cardboard so it cannot move but can be removed easily later

5. Trace the circular shape on the cardboard with the pencil

6. Use the pin and pierce very small holes through the dark spots on the circular pattern through the cardboard

7. Remove the circular shapes

8. Cut out the circular drawing on the cardboar paper

(o]

. Tape them to the end of each tube

10. Hold up to the light, look through and observe your very own star patterns!
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NATURAL SCIENCE: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Earth and Beyond
CAPS INTERMEDIATE TERM 4

ANTATRES

SCORPIUS CONSTELLATION

SHAULA

ORION

Betelgeux

!.! — i Bellatrix

‘ Mintaka

Alnitak '.

Alnilam

‘ Rigel

& Sainh
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Constructing a pinhole projector (period 1)

A simple and safe way to watch a solar eclipse is with a box pinhole projector. It is
easy to make from a cardboard box and ordinary household items.

Paper taped
to inside end

.

Aluminium
foil with
pinhole

Sunlight

Head goes here

Project the Sun

Never look directly at the Sun without proper eye protection. You can seriously hurt your
eyes and even go blind.

Projecting the Sun in a box projector, with binoculars or a telescope, or using only 2 pieces
of cardboard is a safe and easy way to see a solar eclipse.

Projector Using a Box

This type of pinhole projector works on the same principle as a basic pinhole projector.
However, the box makes this projector much sturdier and easier to set on a surface. And it
only requires a few extra items to construct.

You Need:
Material Tools
a long cardboard box or tube scissors
duct / masking tape a pin or a thumbtack
aluminum foil a sharp knife or paper cutter
a sheet of white paper

Method:

e Cut a rectangular hole at the end of the box. You can tape 2 boxes together to make a long
box. The longer the box, the larger the projected image.

e Using the scissors, cut out a piece of the aluminum foil slightly larger than the rectangular
hole. Make sure the foil is completely flat and not crinkled.

e Tape the foil over the rectangular hole in the box.

e Use the pin to poke a tiny hole in the center of the foil.

e Tape the sheet of paper on the inside of the other end of the box.

¢ Stand with your back toward the Sun. Place the box over your head with the pinhole
towards the Sun. Adjust your position until you see a small projection, a reversed image, of
the eclipsed Sun on the paper inside the box.
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Using a Tube?

If you are using a long tube or taping 2 tubes together, cut the end of the tubes and tape
the foil with a pinhole on 1 end. On the other end, tape a piece of white paper over the
end of the tube. This will act as the screen. Close to this end, cut a rectangular hole using
the knife. This will be your viewing window.

With your back toward the Sun, point the end with the foil toward the Sun, angling the
tube along the Sun's rays. Look into the tube through the viewing window until you see a
reversed image of the eclipsed Sun on the screen.

Keep Safe!

¢ Never look at the Sun directly without protective eye gear. Even sunglasses cannot protect
your eyes from the damage the Sun's rays can do to them.

o Always keep your back toward the Sun while looking at a pinhole projection.

e Do not look at the Sun through the pinhole.

Pinhole projector using a box

ped t
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

How Do Telescopes Work?
Telescopes have two main parts: the first lens and the second lens. The first lens is called the objective lens
and the second lens is called the eyepiece. Telescopes that use only lenses are called refracting telescopes,
or refractors. Some telescopes use a mirror, called the primary mirror, in place of the first lens. These are
called reflecting telescopes, or reflectors. Most professional telescopes are reflectors.
The objective lens (or primary mirror in reflectors) collects light from a distant object and brings it to a
point or focus. The image is bent, or focused, on a small surface called the focal plane. The eyepiece is a
magnifying glass. It focuses the light from the image at the focal plane so the observer sees a larger,
magnified image.

A typical refractor

Refractor

Objective Lens
Focus -Gathers light and
-Incoming light is bent bends it into focus.
into a bright point.

Pupil of the Eye

\

Eyepiece Incoming Light
-Brings the bright image from

the focus and magpnifies it to

the size of your eye's pupil.

Image from http://www.science howstuffworks.com/telescope1.thm

Image from http://www.ulo.ucl.ac.uk/public/telescope-guide/
Most professional telescopes are reflectors. The main advantage of reflectors is that they can be made
very large because the back of the mirror can be supported. Another advantage of reflectors is that there is
no chromatic aberration, a feature of refractors where the different wavelengths of light pass through the
lens at different speeds and produce a rainbow-like halo around the image. A third advantage of reflectors
is that only one side of the objective (the reflecting side of the primary mirror) needs to be the right shape
and smoothness to reflect the light. Because light passes through a lens, however, it needs to be perfectly
shaped on both sides.

Reflector

primary mirror

—
curved ﬂ\ 4fO:b

secondary
mioox i
cycpiece

How Does a Magnifying Glass Work?

Magnifying glasses work by focusing light to create a virtual image in a location other than it would appear
if the light were not focused. Just like you can see a “virtual you” who appears to stand back in the depths
of a mirror, an observer sees a larger, virtual image cast by the light bent through a magnifying glass. The
real image is cast on the observer’s retina, not out beyond the focal plane. To the observer, however, the
image appears to be some distance beyond the surface of the magnifying glass. Magicians often take
advantage of virtual images to make objects seem to appear in a seemingly empty box, or to look like they
are hovering in mid air.

3|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Professional Telescopes

Astronomers use telescopes (mostly reflectors) that observe across all wavelengths of light, from low-
energy radio and microwave light to high-energy gamma rays and x-rays. The image below is of the
complete light spectrum. See the lesson pdf for two images, as well as background information on
professional telescopes, the Chandra X-ray observatory and the planned James Webb Space Telescope
(JWST). The Chandra X-ray observatory observes x-ray light and the James Webb Space Telescope will
observe primarily in infrared light.

% EYEPIECE
oo /n
A
The first lens The eyepiece The observer sees an
gathers light magnifies the light image that is rotated
and focuses it by focusing it. compared to the original
to a point. object.

Solve the mystery messages with the alphabet key that was recovered from a cosmic spy!

O »~ @ ~ ® = 06 O » ©® @B ® & D B ® A ® 0O 0 v ©@ & 06 Q@ 2 O ® A~ O

QO A~ & ® A~ O s 0O o 0 ® 0O v A O 0 = v 0 W R B @ 0

® 8 ® <= & ® a» O O® »0 =~ O 0 & W A 0 0 A~ O O @ B = » O

4|Page

- 569 -



NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Letter  Symbol Letter  Symbol

Q

n

Q0000 e o6 e o6 e

S|—|x|—|=|=|aa|=»|o|a|o |
®©lo|ole|le|¢|d|s|¥|R|8|%IR
N [< |xX|S|<|c|+]|w|=s|a|c|o

Memo of secret words
telescopesaremade with two lenses

lenses focust helight beams

large lenses give better images
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PERIOD/DURATION: 30 MINUTES STRAND: Planet Earth and Beyond
CAPS INTERMEDIATE TERM 4

Memo of secret words
telescopesare made withtwo lenses

lenses focust helight beams

large lenses give better images
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN

PERIOD/DURATION: 90 MINUTES
CAPS INTERMEDIATE

Grade 6 Worksheet

Introduction to Moon Rovers

Name & Surname

Answer the questions below:

1.1 What is a Moon Rover?

GRADE _6_
STRAND: Planet Earth and Beyond
TERM _4_

Date:

10 Marks

(2)

1.2 What was the first Moon landing spacecraft?

1.3 Choose the correct answer by shading the correct one:

(1)

(a) Moon Rovers weighs how many kilograms (kg)?

(1)

310 kg

210 kg

201 kg

305 kg

1.4 State whether the following is True or False.

(a) The frame of a Moon Rover is 3,1m long with a wheel base of 2.3m. (1)

(b) The vehicle is low with a height of only 1,8m and it is therefore only 38cm off the ground

(1)

1.5 Neatly draw and colour a simple sketch of a Moon Rover.

3|Page

(4)

Total= 10 Marks
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

Name and Surname: Class: Gr 6/

INSTRUCTIONS

1. All work must be handed in on the due date set by the teacher

2. Failure to submit on the due date will result in a minus 10% for each day that the work is due
3. Copying will result in an immediate 0

4. If you are absent for a formal assessment, you must bring a doctor’s letter.

ASSESSMENT ACTIVITY
Investigate , Design, make and evaluate a model of a Moon/Mars rover. Your vehicle needs to have wheels
and axels. The South African Space Agency wants to send a robotic rover to the moon. It needs to be small

and light weight but strong. The rover will need to take photographs and gather soil samples.

Remember that the Technological process has certain steps that must be followed.

1. Design Brief

2. Investigation - Research
3. Design

4. Make

5. Evaluation

6.

Communication

You will do certain activities individually and others you will do in pairs.
Activity 1: Investigate and Design Brief:
Research variety of cars that can go to the Mars and Moon and paste them on a Poster

Your Design brief

A Design brief for a Technology project is a short statement of what you are going to make, why you are
going to make it and what you are going to make it for.

Question:

Write your Design Brief using the following phrases:

¢ "l am going to design and make a ...."

¢ "that will help scientists to ..."

¢ " ... the Moon/Mars"
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

Design specification: List of materials, size and shape

Constraints:

Disigning/ your final structure
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
ASSESSMENT TASK 2: INVESTIGATE: (INDIVIDUAL WORK)

The next step in the Design Process is to do some research about the instrument that you are going to
make. You can use books and the internet to do your research.

Brainstorm ideas for your design. Use the research you did in Activity 3 pg. 212. Use the Skills Focus on
pages 213 and 214. Remember to rewrite the information you find in your own words.

Do research to find out more about the type of rover you have chosen. Use the information on pages 208
and 209 as well as the library and the internet. Then write a report with the following headings:

¢ Historical facts

e What the rover is designed to do.
3|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

» Important features that allow the rover to do its job (this should include wheels and axles,
cameras, mechanical arms, communication systems (for receiving and sending messages) and solar panels
for using solar energy.

4|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4

Drawings/pictures of rovers: Use pictures, drawings with labels as well as writing.
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
Activity 3. DESIGN: (GROUP WORK)

Now that you know a bit more about Moon / Mars rovers, you can start the design. This is the planning
phase telling people how you are going to make your rover. The specification tells one what the rover
must look like and what it must be able to do. The constraints are those things that can limit our ideas in
terms of design.

3.1 Specifications

The rover must:

* move using wheels and axles

¢ be light and strong

¢ be able to roll down a ramp in a straight line

¢ have some special features for doing its work (like cameras, robotic arms and so on).

Your moon rover has the following constraints:
¢ It must be made of recycled materials.

3.2 Materials needed.

See below some examples you can use to make your rover.

Things to use as wheels: You can collect snuff boxes, shoe-polish tins, the lids of bottles. You can also cut
out cardboard circles.

Things to use for axles: You can find sosatie sticks, plastic straws, wooden dowel sticks, aluminium rods.
You can also use nails or wire to make axles.

3.3 Tools and materials you will need:

¢ Some long-nose pliers to cut and bend wire

¢ Hole-makers (small and big nails) and big scissors for cutting cardboard
¢ A small hammer to drive the nails

¢ Some glue

» To decorate your rover car you need crayons or paint.

Questions

1. What materials will you need to make your rover?

3|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND

CAPS INTERMEDIATE TERM 4

2. What tools will you need to make it? Such as pliers to cut the wire, scissors to cut cardboard.
Make a list and collect some of these items from home.

3. Design drawings: Now you need to draw some designs for your system. Label your drawing showing
what materials you are going to use for the different parts. Draw your own design and then you can discuss
your design with your partner. You both draw the design that you agreed upon.

Own design drawings

4|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND

CAPS INTERMEDIATE TERM 4

Group design drawings

5|Page
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6
PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
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NATURAL SCIENCES AND TECHNOLOGY: LESSON PLAN GRADE 6

PERIOD/DURATION: 30 MINUTES STRAND: PLANET EARTH AND BEYOND
CAPS INTERMEDIATE TERM 4
ASSESSMENT TASK 4. MAKE: (GROUP WORK)

Now make your Moon/Mars rover!

Below are some tips which will help you when making your rover. Remember that you may not have the
perfect design from the start! So when making your rover, you need to go back and modify your design as
you find things which work and do not work.

1. How to find the centre of a wheel - a wheel is a circle

¢ Some plastic lids have a small dimple or lump that shows you where the centre is.

e If your lids or discs do not have a dimple, you can use a ruler to draw diameter lines across the middle (a
dimple is a small dent).

¢ A diameter line is the longest line you can draw across a circle. Where diameters cross, that is the centre.

2. How to make the right size hole in the centre

¢ If you want the wheel to rotate on the axle, then you must make a hole that is a little bit bigger than the
diameter of the axle.

¢ If you want the wheel to be tight on the axle, then you must make a hole that is smaller than the
diameter of the axle. When you push the wheel onto the axle, it will grip the axle.

A wheel is a circle. Draw three diameters and mark the
centre. In this example the centre is the red dot.

3. How to stop wheels wobbling on their axles

¢ If the axle goes through just one surface of the lid, this is what can happen: the wheel will wobble. You
need to give the lid another surface. Glue two lids together.

» Or else, trace the shape of the lid on cardboard, mark a hole in the centre of the circle, and cut out the
cardboard. Cut the cardboard so that the disc will be a tight fit in the lid. Then glue the cardboard into the
lid.

4. Does the wheel rub against the body of the rover?

* You need a spacer on the axle, to keep some space between the wheel and the body.

* You can use a bead with a large hole, or you can make plastic washers from slippery plastic. Milk bottles
are good for making slippery washers.

* Use an office punch for making neat holes in a piece of milk-bottle plastic. Then cut around the holes to
make washers.
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This is a spacer

Where to use a spacer or washer.

5. Does the wheel come of the axle?

¢ Push a piece of soft tubing onto the end of the axle as you see in the picture.
* Or push on a flat piece of cardboard and hold it on the axle with glue.

glue

card or plastic ~~

soft tubing

Soft plastic tubing or glue will stop the wheel coming off
the axle.

6. Does the rover not run in a straight line?

¢ The axles must be parallel in your rover.

* These axles in the picture are not parallel. If your axles go through the body, then the axle holes must be
the same distance apart on the left and the right side.

¢ If you need to make a hole in a new place, then you can glue a small piece of card with a hole in it over
the old hole.

These axles are not parallel so the rover will not go straight.

Test your rover and make it run as well as you can. Go back and draw your improved design. Draw the
rover you have made and write labels to explain what all the parts do. For example, you can write "This
piece of straw stops the wheel rubbing against the body."

Test

Work in groups. Take turns to test your rovers to see how well they work.
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