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Home Tutors:  
Please remove Home tutor notes from the back 
of this book.
It is important to read and discuss the notes with 
your student at the start of each day.  
All work is to be checked each day. 

© Department of Education WA Revised 2020



Year 3:  Earth and Space Science – Night and Day 

4 

Getting started: 

This science course should take approximately five days to complete. Home tutors 
should read the home tutor notes, worksheets and prepare the equipment prior to 
each day.  

“Background information” on the science behind the investigations is for the purpose 
of the home tutor and not mandatory for the student’s understanding.  

Students may need help with reading and understanding the tasks. This should be 
done together with their home tutors. 

Terms such as “investigate, predict, follow a procedure, observe, and record” should 
be used by the home tutor when working with their students in science. It is important 
that students become familiar with these terms. 

Home tutors should mark their students work with a tick and written encouragement 
and can use stamps and stickers at the end of each day. Students should be 
reminded to write their answers using full sentences. They should be encouraged to 
use scientific words where they can. 

Safety: 

There is supervision needed in all activities for the purpose of 
safety. Investigation around heat and sharp objects such as 
scissors are found in some investigations. A warning sign is used to 
indicate where this is most necessary.    

Materials: 
Equipment used for this science course can be found in most 
households or can be purchased at the local supermarket. Collecting the equipment 
and ticking off the list together can be the first activity to do with your student in 
preparation for this course. 
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Contents 

Day 1 The Sun 
Day 2 Light and Shadows 
Day 3 What Time is It? 
Day 4 Diagram and Explain 
Day 5 Show and Tell 

Reflection Sheets 
Home Tutor Notes 

Think safety when you see 
this sign. 

Check with your home tutor.
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Equipment  
(most are household supplies) 

o sunny days
o chalk
o footpath outdoors
o watch
o camera
o crayons, felt tip markers or paint
o paper plates for a Sun or large styrofoam ball
o sharpened pencil
o ruler
o plastic straw
o a smooth stick approximately 60cm long
o a sandy beach or soft ground
o paper
o 2 smaller circles of cardboard for the Earth and the

Moon or two smaller styrofoam balls
o scissors
o a coat hanger
o a popstick
o 4 pieces of string or thread
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Day 1 The Sun 

The Sun is a long way away from Earth. It is 
almost 150 million km from us.  

The Sun is very important because it is the main 
source of light and heat for planet Earth. How 
do we know this? In science we can make observations by using 
our senses. The senses we can use are touch, smell, vision (what I 
see), hearing and tasting. 

1.1 Senses Chart 
Describe how you use your senses to find light and heat from the 
sun. These are called observations in science. Think of as many 
as you can. An example of each has been given for you: 

Touch 

I can feel the heat of the sun on the hot sand. 

Smell 

I can smell the eucalyptus leaves when they are 
heated by the sun.  

Vision 

I can tell that there is heat from the sun when I see heat 
waves on the road.  
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1.2 Earth and Beyond 

Search for a video or information to help you answer these 
questions. 

What is the Earths axis? 

How many hours does it take the Earth to spin once on its 
axis? What is this period of time called? 

Describe what happens to the Earth when it is daytime. 

lMake sure that you use full 
sentences to answer the 

questions. 
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Show day time and night time on this picture. Label your picture. 

How long does it take for the Earth to orbit the Sun? 
What is this period of time called? 

Earth 

The Earth turns 
anticlockwise on 

its axis. This is 
toward the east. 

Use the diagram above to answer these  statements. 

Statement True False 

It is day time in Tasmania. 

It is night time in Perth. 

The Earth is always turning toward the east. 

The Earth blocks the Sun making night on the 
opposite side. 

Half of the Earth is dark all of the time. 
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1.3 Space Graffitti Wall 

It is time to start thinking about outer space. 
Brainstorm words you know about the Sun, planet Earth, the 
Moon and the universe. Think about their size, their shape, their 
movement and what they do. 
Try to think of science words. 
Write these words on the graffiti wall on the next page. Think of as 
many as you can. You can  keep adding words as you think of 
them during the week. 
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Day 2 Light and Shadows 
The Sun shines on the Earth and the Earth is constantly turning. 
This causes light and shadows. Have you ever noticed that your 
shadow is sometimes long and narrow where as other times it is 
short and thin?

2.1 Me and My Shadow Investigation 
Why is it that we have a shadow? Why does it follow us around? 
It keeps moving and changing. Our bodies block the light from 
the Sun to cause a shadow on the ground. In this activity, you will 
discover that the size and shape of your shadow will change over 
time. In this investigation, you will compare your own shadow at 
different times of the day. (Morning, noon and afternoon). 

Investigation question:   
Does a  shadow move and change shape at different times of 
the day or does it stay the same? 

Prediction: 
I think 

because 

Equipment: • chalk
• footpath

outdoors
• sunny day
• watch
• camera

Procedure: 
1. Starting at 8 am, stand on a footpath or driveway.
2. Using chalk, trace the outline of your feet and colour the

outline in.
3. Next have a helper trace your shadow using chalk.
4. Wait for two hours and stand on your chalk footprints again.

To make a prediction, use 
your own experience and 

knowledge as an 
educated guess. 
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5. Using chalk, trace your new shadow.
6. Repeat this every two hours until 4pm.
7. Take a photo of the chalk drawing.
8. Complete the ‘Comparing Shadows’ table on the next page.
9. Explain what you see (observations) and why you think your
shadow has moved.

Fair test: In science investigations, we work with varaibles. 
Variables are things that can change during the investigation 
that can make our results inaccurate. A fair test will make sure 
that we are testing the same way each time. Only one variable 
can be changed during an investigation. 

In this investigation, you will need to make sure that the time of 
day is the only thing (variable) you change. Make sure that 
where you stand is always the same. Make sure you always face 
the same direction by placing your feet in the exact same place 
every time. This will make it a fair test. 

Me and My Shadow Investigation Variables 

I will measure: I will change: I will keep the same 
o Changes in

shadow shape
and size

o The time of day o Where I stand
o The direction I

am facing

If you do not stand in the exact 
same place and face the exact 

same direction, you can not 
compare shadows. This would 

not be a ‘fair test’. 

I have made sure by 
putting this information 

in a table. 
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Observation: 
Describe the shape of your shadow at each time of the day by 
completing the table. Tick the most appropriate description.  

Comparing Shadows 

Time of Day Shape of My Shadow Morning 

Long Short Wide Narrow 

8 am 

10 am 

12 pm 

Shape of My Shadow Afternoon 

2 pm 

4 pm 

Insert your photo(s) here: 
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Study the results of your table. What do you observe about your 
shadow during the day? Describe the information that you 
placed in your Comparing Shadows table.  

Why do you think this happens? 

Was your prediction correct? 
Tick yes or no:  

Yes No 
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Day 3 What Time is It? 

3.1 Make a Sundial 

Before the invention of the clock and the watch, a device called 
a sundial was the only way in which people could tell time. The 
sundial uses the position of the Sun and the shadow it casts to 
indicate the time. 

Equipment: 
• crayons or felt tip pens
• paper plate
• sharpened pencil
• a weight to hold down the plate
• ruler plastic straw
• camera

Procedure: 

1. Start this activity at 8 am.
2. Use the pencil to poke a hole through the very centre of the

paper plate.
3. Write the number 8 on the edge of the plate with a crayon.
4. Using the ruler as a guide, draw a straight line from the

number 8 to the hole in the centre of the plate.
5. Place the straw upright in the hole.
6. Place the plate on the ground and turn it so that the shadow

of the straw is over the line that you have drawn.
7. Also weigh the plate down so that the wind does not blow it

away.
8. One hour later, at 9 o'clock, check the position of the

shadow along the edge of the plate, trace a line and write
the number 9 on that spot. Continue each hour predicting
the position and then checking and marking the actual
position and time on the edge of the plate.
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9. Take a photo of your working sundial to send to your teacher.

What do you observe about your sundial? Explain how you think 
it works.  

Does it work for all hours of the day? Why or Why not? 

Insert your photo here: 
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3.2 Shadow Length Investigation

In this investigation, you will find 
out how the position of the Sun 
affects a shadow’s length. 

Investigation question:   
What happens to the length 
and direction of a shadow at 
different times of the day? 

Prediction:

I think 

because 

Equipment: 

• a sunny day
• a smooth stick approximately 60cm long
• a sandy beach or soft ground
• measuring tape or ruler
• watch
• paper
• pencil

Procedure: 
1. Go outside early on a sunny day and find an area where

there will be no shade like the beach.
2. Place the stick upright in the sand or find a way in which to

stand it vertically like in soft ground or rocks. Make sure it is
sturdy and will stay upright for several hours.

Measure this distance 
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3. Record the time in the table on the following
page.

4. Measure the length of the shadow from the end of the stick
(at the ground) to the end of the shadow on the sand and
add this to the table.

5. Leave your stick where it is and go back once an hour over
the next 4 hours in the day and record the time and
measurement of the length of the shadow.

Variables: 
Before you complete this table, read the cartoon on the next 
page. 
What things (variables) are you going to: 

Change Measure or observe Keep the same? 

Fair Test: 
How will you keep this test fair? 
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A fair test makes sure that the 
scientific results you are testing are 
true because you have kept all of 
the variables the same except for 

the one you are testing. 

Every science investigation 
needs to be an accurate test 

and have accurate results. We 
need to make it a fair test! 

Oh! So what’s a 
variable? 

Variables are the things that can 
change during the investigation that 

can make our results inaccurate. Only 
one variable can be changed during 

an investigation. This is the variable 
that you will measure. 

What is a fair test? 
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Observation: 
Record your results in this table. 

Length of a Shadow at Different Times of the Day 

Time of Day Length of the 
Shadow (cm) 

Draw a diagram of the equipment you will use and show how it 
will be set up. Label your diagram. 
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Present your data from the table in a bar graph. Title your graph 
(tell what it is about). Show the times along the bottom of the 
graph and the measurement up the side of the graph. Colour in 
the data in each column where the time and centimetres meet. 

Title: 

Le
ng

th
 o

f S
ha

d
ow

s (
cm

) 

8 am 

Time of Day 

Colour in 
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What happened to the length of the shadow during the day? 

When was the shadow the longest? When was it the shortest? 

Why did the length of the shadow change? 

Did the direction of the shadow change? How? 
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Was your prediction correct? 
Tick yes or no:  

Yes No 

Why do you think this happens? 

What problems did you have during your investigation? 

How could you change your investigation to fix these problems? 
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Day 4 Diagram and Explain

Over the last few days, you have learned about the Sun and 
light. You have observed how the Earth turns making day and 
night and how long it takes for a shadow to move through time. 

In this activity, you will give an explanation and draw a diagram 
of how the Earth and Moon move. The Sun is also part of this. 

A diagram is a picture labelled 
with symbols and words. It also 
explains how something works. 

An explanation tells how 
something works in words. You will 

practise writing a paragraph. 
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Think about and discuss the following facts with your Home Tutor. 
This is some of the information that you will use to write your 
paragraph. Watch the movie again to remind you of the 
difference between an axis and an orbit. 

• The Sun is 1,391,000 kilometres across. This is called its
diameter. The Sun is not a planet but a very large star.

• The Sun is about 109 times the diameter of Earth. That means
it is so large that about 1,300,000 planet Earths can fit inside
of it.

• The Earth orbits the Sun once every 365 days. This is a year.

• The Earth also spins on its own axis (imaginery line). This takes
24 hours or 1 day.

• The Moon has a diameter of 3,476 kilometres and is about
one-quarter the size of Earth.

• It takes the Moon about 27 days to go around the Earth
once. This is called an orbit.

 
 
 
 
 

Yes, but I’m still 4 times 
bigger than my Moon! 

I thought I was 
pretty big? 
Guess not! 

I’m bigger than you 
two are! I am the 
biggest star in our 

solar system! 
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4.1 Write an Explanation Paragraph

An explanation paragraph is required in science if you are asked 
to describe how something works or how something is done. The 
following sentences are all mixed up. Compose a paragraph by 
rearranging the sentences to describe the movement of the 
Earth in words. Remember to use the proper paragraph structure 
– topic sentence, supporting sentences and concluding
sentence. By combining sentences you will create a paragraph.

1. Place these sentences in the right order by numbering them.
You might even like to cut them out.

2. Rewrite the sentences as a paragraph on the next page.

 

3 It spins on its own axis. 

This happens once  every 365 days which 
causes the seasons. 

Another way the Earth moves is when it 
orbits the Sun. 

The Earth is a planet that is moving by 
spinning and orbiting. 

8 The Earth has been moving for millions of 
years. 

As well, the Earth has a Moon which 
orbits  every 27 days. 

An Explanation of How the Earth Moves 

This takes 24 hours and is called  a day. 

A topic sentence 
comes first. It 

introduces the main 
idea of a paragraph. 

It identifies what is 
being explained. 

The supporting 
sentences come in 

the middle of a 
paragraph. They are 

in an order that 
makes sense. 

The concluding sentence comes last 
in a paragraph. It is a brief summary 

of the parargraph. 

To find a title, look for 
capital letters.  

This is your number ‘1.’
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Title: 

Paragraphs can be 
thought of as hamburgers. 
In order to taste like a 
hamburger they need to 
have all of the parts. The 
supporting ideas are 
sandwiched by a topic 
sentence and a 
concluding sentence. 

Topic Sentence
Introduce the paragraph 

Supporting idea 

Supporting idea 

Supporting idea 

Concluding Sentence
Close your paragraph 
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4.2 My Diagram 

Complete a diagram showing the shape, size, position and 
movement of the Sun, Earth and Moon in space. 

1. First colour in the Sun, the Earth and the Moon on the
diagram on the next page.

2. Think about how big the Sun is compared with the Earth and
the Moon and where they are in relation to each other.
Label these – Sun, Earth and Moon and add any information
about size.

3. Next, draw arrows in your diagram to show the direction that
the Earth and Moon are moving. You need arrows to show:

A. that the Earth rotates on it axis (spins)
B. that the Earth orbits the Sun.
C. that the Moon orbits the Earth.

4. Add the time it takes for rotation and orbiting to occur.
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Day 5 Show and Tell 

5.1 Create a Model of the Earth’s Movement 

The model you are about to make should be a 3D representation 
of your diagram. You will use it to show your teacher what you 
have learned in the next activity. 

To make your model, you can gather the following equipment or 
use equipment of your own.  

• a paper plate for the Sun or large styrofoam ball
• 2 smaller circles of cardboard for the Earth and the Moon or

two smaller styrofoam balls
• scissors
• crayons, paint or felt tip pens
• a coat hanger
• a popstick
• 4 pieces of string or thread

When you make the Sun, the Earth and the Moon they should 
look appropriate in size but not to real life scale. 

Procedure: 

1. Cut out three circles (small, medium, and large)
from cardboard from a cereal box or use 3
styrofoam balls.

2. You'll need a large circle for the Sun, a medium one for the
Earth, and a small one for the Moon. Colour and label these
to represent the Sun, the Earth and the Moon.

3. Attach each of these to a length of sting.
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4. Tie the Sun to the bottom of a coat hanger and slide it to
one end.

5. Tie the Earth and the Moon to either end of the popstick.

6. Hang the popstick from the other end of the hanger
opposite the Sun. (See diagram) It should be able to rotate.

7. You now have a model of the Sun, the Earth, and the Moon.
You can use this model to demonstrate how the Earth orbits
around the Sun and how the Moon orbits around the Earth
by turning the coat hanger and turning the popstick.

Most likely you have made the size of the Earth 
about 3-4 times bigger than the Moon.  

The Sun should be much, much larger as it is over 
100 times bigger than the Earth.  

So it is not expected that you will make your 
model life size or to scale! 

Sun Earth Moon 
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5.2 Presentation Script 

Now that you have completed your 3D model of the Sun, Earth 
and Moon, you will use it as a prop to present what you have 
learned to your teacher. You will need a script too. 

Write a paragraph or two to use as your script for your 
demonstration. This will help you remember what to say about 
how the Earth moves. Use proper paragraph structure – topic 
sentence, supporting sentences and concluding sentence. 

Remember: paragraphs can 
be thought of as 
hamburgers. In order to 
taste like a hamburger they 
need to have all of the 
parts. The supporting ideas 
make the paragraph more 
interesting and are 
sandwiched by a topic 
sentence and a concluding 
sentence. 

 

Topic Sentence
Introduce the paragraph 

Supporting idea 

Supporting idea 

Supporting idea 

Concluding Sentence
Close your paragraph 

Review the paragraph you composed 
on Day 4. You might like to use this as 
part of your script.  

Describe what the Sun does and how 
the Earth and Moon orbit but this time 
also explain why there is night and day. 
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My Script: 
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5.3 Film, demonstrate and explain. 

As a scientist, you will present your finding from your 
investigations over the last week. 

Practise your presentation and then record it on video. 
Demonstrate what you have learned to your teacher. 
Remember to use your script, 3D model and a clear voice in your 
video. 

I’m a star! 
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Student Reflection 

Tick the box you feel best describes your work in this set. 
☺ = I had a lot of help.
☺☺ = I had a little help.
☺☺☺ = I did it by myself!

☺ ☺☺ ☺☺☺
Science Understandings 
I can explain that day and night are 
caused by the Earth rotating.  
I can show this in a diagram which 
includes pictures and words. 
I can describe how shadows 
change over a day because of the 
Earth’s rotation. 

Science Inquiry Skills ☺ ☺☺ ☺☺☺
I was able to make a prediction in 
most of my investigations. 
I followed the steps to a procedure in 
my investigation. 
I recorded my observations (what I 
saw) in my investigations in a table. 
I made a graph from the data in my 
table. 
I presented my research as drawings, 
photos and words. 
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Science as a Human Endeavour ☺ ☺☺ ☺☺☺
I understand that it is important to ask 
questions and make observations 
when working in science. 
I can describe how we use science 
to explain everday events about the 
Earth. 

Which was your favourite activity and why? 
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Home Tutor Reflection 

Tick the box you feel best describes your student’s work in this set. 
☺ = With a lot of help
☺☺ = With some help
☺☺☺  = On their own

☺ ☺☺ ☺☺☺
Science Understandings 
My student can clearly explain that day and night are 
caused by the Earth rotating.  
My student can show this in a diagram which includes 
pictures and words. 
My student can clearly describe how shadows change 
over a day because of the Earth’s rotation. 
Science as a Human Endeavour 
My student understands that it is important to ask questions 
and make observations when working in science. 
My student can describe how we use science to explain 
everday events about the Earth like day and night and 
the seasons. 
Science Inquiry Skills 
My student was able to make a prediction about what 
would happen in their investigation. 
My student followed the steps to a procedure in their 
investigation. 
My student understood what observations to record when 
doing their investigations. 
My student presented their investigation with drawings, 
photos and words. 

Other comments: 
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Well done! 

You have learned about 
the movement of the Earth 
as it orbits and rotates!   

Now that you have finished, send all activity sheets to your 
teacher. Do not forget to include any photos and the video you 
have taken too. 

Check this list to make sure all your work is complete: 

Activity sheet Checklist: 

o 1.1 Senses Chart
o 1.2 Earth and Beyond
o 1.3 Space Graffitti Wall
o 2.1 Me and My Shadow Investigation
o 2.2 Light and Shadows Assessment
o 3.1 Make a Sundial
o 3.2 Shadow Length Investigation
o 4.1 Write an Explanation
o 4.2 Diagram: How the Earth Moves
o 5.1 Create a Model
o 5.2 Video Presentation

o Student Reflection Sheet
o Home Tutor Reflection Sheet

Now you’re a star! 
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Getting started: 
This science course should take approximately five days to complete. Home tutors 
should read the home tutor notes, worksheets and prepare the equipment prior to 
each day.  

Background information on the science behind the investigations is for the purpose 
of the home tutor and not mandatory for the student’s understanding.  

Students may need help with reading and understanding the tasks. This should be 
done together with their home tutors. 

Terms such as investigate, predict, follow a procedure, observe, and record should 
be used by the home tutor when working with their students in science. It is important 
that students become familiar with these terms. 

Home tutors should mark their students work with a tick and written encouragement 
and can use stamps and stickers at the end of each day. Students should be 
reminded to write their answers using full sentences. They should be encouraged to 
use scientific words where they can. 

Safety: 
There is supervision needed in all activities for the purpose of 
safety. Investigation around heat and sharp objects such as 
scissors are found in some investigations. A warning sign is used to 
indicate where this is most necessary.    

Materials: 
Equipment used for this science course can be found in most 
households or can be purchased at the local supermarket. Collecting the equipment 
and ticking off the list together can be the first activity to do with your student in 
preparation for this course. 
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Day 1 The Sun 
Students begin to recognise that we can use our senses to make observations. 
Read the information for Day 1 together with your student. 
Home Tutors should help students with reading and understanding the information. 
For example: ‘The Sun is a long way away from Earth. It is almost 150 million km from us. 
(1 km is 1000 metres)’  
Students should have a general idea that this is a long way away. 

Discuss the following information with your student. 
‘The Sun is very important because it is the main source of light and heat for planet 
Earth. How do we know this? In science we can make observations by using our senses. 
The senses we can use are touch, smell, vision (what I see), hearing and tasting.’ 
Remind students of what their senses are. 

1.4  Senses Chart Solutions 
Describe how you use your senses to find light and heat from the Sun. These are called 
observations in science. 
The following are examples of what a student might write. Answers will vary depending 
on their own personal experiences. 
Answers will vary depending on student experience. eg: 

Touch 

I feel the sun on my face. 
I feel hot when the Sun is shining. 
I can feel the car is warm on a sunny day. 
The sand is hot under my feet when it is sunny. 
I feel cold when the Sun is not shining. 

Smell 
I can smell the hot pavement. 
I can smell the Eucalyptus trees when the Sun shines on 
their leaves. 

Vision 
I can see that the Sun is shining. 
I can see the Sun’s rays through the clouds. 
I can see the heat rising off the hot sand in waves. 

Taste and hearing are our other senses and are more difficult to use when observing 
heat and light from the sun. They can be used for other investigations. 
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Day 1.2 Earth and Beyond 
Students use the internet or books to find information to 
help them answer the questions.

Encourage students to write their answers in 
full complete sentences. 

 1.2 Earth and Beyond solutions

What is the Earth's axis? 

The Earth’s axis is an imaginary line that goes straight 

through the centre of the Earth. The Earth revolves 

(spins)around this axis. The Earth’s axis tilts to one side. 

How many hours does it take to spin the Earth once on its axis? What is this period of 
time called? 

The Earth spins once every 24 hours. This period of time is called a day. 

Describe what happens to the Earth when it is daytime. 

The Earth has light in daytime but only on the side that is facing the Sun. 

The Sun’s rays warm half of the Earth while the rest is in darkness. 

Show day time and night time on this diagram. Label your drawing. 

Earth 

Day Night 

Light rays 

Sun 
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How long does it take for the Earth to orbit the Sun? What is this period of time called? 
It takes 365 days for the Earth to orbit the Sun. This period of time is called 

a year. 

Look at the diagram above and answer these true or false statements. 

Statement True False 

It is day time in Tasmania.  

It is night time in Perth. 

The Earth is always turning toward the east. 

The Earth blocks the Sun making night on the opposite side. 

Half of the Earth is dark all of the time. 

Day 1.3 Space Graffiti Wall Solutions 

Students will brainstorm words they know about space, the Sun, the planet Earth and 
the Moon. Students should be encourage to use proper terms and scientific 
language. Words can be added to this list when they learn or see new words 
throughout the unit of study. 
Some examples: 
Planets, stars, meteors, craters, Jupiter, Mars, Venus, black holes, comets, light years, 
moon phases, cosmic dust etc. 
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Day 2 Light and Shadows 
The Earth is constantly turning. It turns (revolves) around the Sun. 

2.1 Me and My Shadow Investigation 
Discuss the following questions  with your student: 
Why is it that we have a shadow?  
Why does it follow us around?  
Why does it keep moving and changing?  

Demonstrate the following and have students examine their own shadows: 
Our bodies block the light from the Sun to cause a shadow on the ground. Hold up 
various objects and examine the shadow shapes with your student. 

This investigation needs to be measured at regular intervals throughout the day. (8am 
and every two hours until 4 pm.)  
Note: Adjust the times in the table, if you need to start later in the day. 

In this activity, students will discover that the look of their shadows will change over 
time. They will compare their own shadow at different times of the day. (Morning, noon 
and afternoon). 

Investigation question:   
Does a  shadow move and change shape at different times of the day or does it stay 
the same? 

Prediction:  
Students should make an educated guess on what they might already know. 
Encourage them to write in a full and complete sentence. 

Students will need help to understand how to conduct a fair test: 

In science investigations, we work with variables. This means things that can change 
during the investigation that can make our results inaccurate. A fair test will make sure 
that we are testing the same way each time. 

You may like to share this example with your student to help them understand the idea 
of fair testing and variables. 
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When testing how light affects the  growth rate of a pot plant, students would need to 
make sure that they water the plant at the same time of day. Make sure the location 
of the plant stays the same. Make sure the soil remains the same throughout the 
testing. The light, the amount of water, the location and the soil are all variables. Only 
one variable can be measured at a time and the others must be kept the same. 
Therefore, the light is the only variable that can change and it will be measured. This 
will make it a fair test. 

In this investigation, you will need to make sure that the time of day is the only thing 
(variable) you change.  

Review the following variables with your student. Ask them why they need to keep 
some variables the same. What would haapen if you change where you stand or 
which direction you are facing? 

Variables 

I will measure: I will change: I will keep the same 

o Changes in shadow
shape and size

o The time of day o Where I stand
o The direction I am

facing

Observation: 
Describe the shape of your shadow at each time of the day by completing the table. 
Tick the most appropriate description.  
Here is an example of results that your student could see: 

Comparing Shadows Morning 

Time of Day Shape of My Shadow Morning 

Long Short Wide Narrow 

8 am  

10 am   
12 pm   

Shape of My Shadow Afternoon 

2 pm   
4 pm   
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Study the results of your table. What do you observe about your shadow during the 
day? Describe the information that you placed in your Comparing Shadows table.  

Students should notice that their shadows change throughout the day. They should 
comment that their shadows are long and narrow during the morning and then 
gradually go short and fat in the middle of the day. Then they are long and narrow 
again. 

Why do you think this happens? 

This happens because of the poistion of the Sun in the sky. Students may be 
able to use the word angle or not. 
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DAY 3 What Time is It? 

Day 3.1 Make a Sundial 

Students will make and test a sundial in this investigation. The activity should be started 
early in the morning for the best results. Have your student gather the materials and 
read the procedure before starting the investigation.  
Read the following background information with your student: 
Before the invention of the clock and the watch, a device called a sundial was the 
only way in which people could tell time. The sundial uses the position of the Sun and 
the shadow it casts to indicate the time. 

Equipment: 
• crayons or felt tip pens
• paper plate
• sharpened pencil
• weight
• ruler
• plastic straw
• camera

Procedure: 
1. Start this activity at 8 am.
2. Use the pencil to poke a hole through the very centre of the paper plate.
3. Write the number 8 on the edge of the plate with a crayon.
4. Using the ruler as a guide, draw a straight line from the number 8 to the hole in

the centre of the plate.
5. Place the straw upright in the hole.
6. Place the plate on the ground and turn it so that the shadow of the straw is over

the line that you have drawn.
7. Also weigh the plate down so that the wind does not blow it away.
8. One hour later, at 9 o'clock, check the position of the shadow along the edge

of the plate, trace a line and write the number 9 on that spot. Continue each
hour predicting the position and then checking and marking the actual position
and time on the edge of the plate.

9. Take a photo of your working sundial to send to your teacher.

What do you observe about your sundial? Explain how you think it works. 
The straw creates a shadow when the Sun shines on it. The shadow moves each 
hour. The shadow lines up with the time of the day on the clock dial. 

Does it work for all hours of the day? Why or Why not? 
The sundial does not work after the Sun has gone down because it can not create 
a shadow. 
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Day 3.2 Shadow Length Investigation 

In this investigation, you will find out how the position of the Sun affects a shadow’s 
length. 

Investigation question:   
What happens to the length of a shadow at different times of the day? 

Students will make a prediction based on their own knowledge and experience. 
Prediction:  
I think that the length of the shadow will … (answers will vary) 
because I have seen my own shadow change during the day. 

Variables: 
What things (variables) are you going to: 

Change Measure or observe Keep the same? 
• The time of day • The length of the

shadow
• The position of the stick
• The measurement tool

(ruler)
• Measure at regular

intervals (each hour)

Fair Test: 
How will you keep this test fair? 
I will make it a fair test by making sure my stick does not move and that I am 
measuring the same way each time. For example, I will measure from the base of the 
stick each time. 

Materials: 
• a sunny day
• a smooth stick approximately 30cm long
• a sandy beach or a bucket of sand
• measuring tape or ruler
• watch
• paper
• pencil

Procedure: 1. Go outside early on a sunny day and find an area where there will
be no shade like the beach.

2. Place the stick upright in the sand or find a way in which to stand it
vertically like in a bucket of sand or rocks. Make sure it is sturdy and
will stay upright for several hours.
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3. Record the time in the table on the following page.
4. Measure the length of the shadow from the end of the stick (at the

ground) to the end of the shadow on the sand and add this to the
table.

5. Leave your stick where it is and go back once an hour over the next 4
hours in the day and record the time and measurement of the length of
the shadow.

Draw the equipment you will use and show how it will be set up. 
Label your diagram. 

FOR EXAMPLE: 

Observation: 
Record your results in this table.  
Here is an example of results taken from 8 am.  
Students should observe that the shadow gets shorter as the Sun rises higher in the sky. 

Length of a Shadows at Different Times of the Day 

Time of Day Length of the Shadow (cm) 

8 am 24 cm 

9 am 20 cm 

10 am 16 cm 

11 am 12 cm 

12 pm 4 cm 

Clock 

Ruler 
Stick in sand 

A sunny day 

Shadow 
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Present your data from the table  in a bar graph. 
Here is an example using the data from the previous table. Students may need some 
assistance drawing their bar graph as this is a new skill. They will need to write the units 
up the y axis (Length of Shadow cm). In this example they are in increments of 2 cm. 

Title: Length of a Shadow Over Five Hours 

9 am 10 am 11 am 12 pm 
0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 
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What happened to the length of the shadow during the day? 
The length of the shadow got shorter during the day. 

When was the shadow the longest? When was it the shortest? 
The shadow was the longest at 8 am and shortest at 12 pm. 

Why did the length of the shadow change over the morning? 
The length of the shadow changed because the Sun went higher in the sky. 

Did the direction of the shadow change? How? 
The direction of the shadow changed. Each shadow is like the spoke of a wheel or 
the hour hand on a clock. So the shadow is turning around the stick. 

Why do you think this happens? 
The Sun is moving from east to west as well as higher in the sky. It forms an arc in the 
sky so that the the Sun is shining from one direction in the morning and the opposite 
In the afternoon. 

What problems did you have during your investigation? 
For example, students may have trouble with measurement or their sticks may have 
fallen over. 

How could you change your investigation to fix these problems? 
Students offer a possible solution to their problem. 

Was your prediction correct? 
Tick yes or no:  

Yes No 
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 Paragraph Solution: 

1.An Explanation of How the Earth Moves

(2) The Earth is a planet that is constantly spinning and orbiting. (3 )It spins on its own
axis. (4) This takes 24 hours and is called  a day. (5) Another way the Earth moves is
when it orbits the Sun. (6) This happens once  every 365 days which causes the
seasons. (8) The Earth has been moving for millions of years. (7) As well, the Earth has a
moon which orbits every 27 days.

3 It spins on its own axis. 

6 This happens once  every 365 days which causes 
the seasons. 

5 Another way the Earth moves is when it orbits the 
Sun. 

2 The Earth is a planet that is moving by spinning 
and orbiting. 

8 The Earth has been moving for millions of years. 

7 As well, the Earth has a Moon which orbits  every 
27 days. 

1 An Explanation of How the Earth Moves 

4 This takes 24 hours and is called  a day. 

Topic 
sentence 

Title 

Concluding 
sentence 

Supporting 
ideas in sentences 
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Here are a few pointers to help students: 

Phrase for beginning an explanation 
at first, initially, to begin with, in the beginning, first of all, the first step 
For continuing an explanation 
while, as, at the same time, the next step, after, next, then 
For ending an explanation 
finally, eventually, at last, the final /last step 

Topic Sentence 
Introduce the paragraph 

Supporting idea 

Supporting idea 
Supporting idea 

Concluding Sentence 
Close your paragraph 

It can help you when writing a 
paragraph to think of it like a 
burger. 
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Day 5 Show and Tell 

Day 5.1 Model  

Any size model your student constructs is not going to be to scale as the Sun is 109 
times the diameter of the Earth. To make a scale model, if the sun were a ball 20 
centimetres  in diameter -- the size of a standard bowling ball -- the Earth would be the 
size of a peppercorn and the moon, a pinhead. This  should be explained to the 
student.  

Also at this scale, the Earth would have to be placed 23.7metres from the sun. 
Therefore, practicality necessitates creating a non-scale model of the sun, moon and 
Earth for this activity. 

5.2 Presentation Script 

Now that your student has completed their 3D model of the Sun, Earth and Moon, 
they will use it as a prop to present what they have learned. 

Students will need to write a paragraph or two to use as their script for their 
demonstration. This will help them remember what to say about how the Earth moves. 
(Remember to encourage them to use the proper paragraph structure – introductory 
sentence, supporting sentences and concluding sentence.) 

Have students review the paragraph they composed on Day 4. They might like to use 
this as part of their script however, it would be better to write an original.  

Student will describe what the Sun does and how the Earth and Moon orbit but this 
time also explain why there is night and day. They should think about how they will 
show this with their 3D model at the same time. 

5.3 Film, demonstrate and explain. 

It is very important to have students practise their  presentation several times before 
they record it on video. Encourage students to you a loud clear voice. Encourage their 
confidence as well. This should demonstrate what they have learned over the course. 

Please complete the Student and Home tutor Reflections. These should be returned 
to the teacher with the other work.
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Overview 
Year 3: Night and Day 

Western Australian Curriculum 

Year 3 Science 

Content strands 

Science Understanding 

Science as a Human Endeavour 

Science Inquiry Skills 

Content Descriptions 

Science Understanding 

Biological Sciences 

Living things can be grouped on the basis of observable features and can be 
distinguished from non-living things (ACSSU044) 

Chemical Sciences 

A change of state between solid and liquid can be caused by adding or removing 
heat (ACSSU046) 

Earth and Space Sciences 

Earth’s rotation on its axis causes regular changes, including night and 
day (ACSSU048) 

Physical Sciences 

Heat can be produced in many ways and can move from one object to 
another (ACSSU049) 

Science as a Human Endeavour 

Nature and Development of Science 

Science involves making predictions and describing patterns and 
relationships (ACSHE050) 
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Use and Influence of Science 

Science knowledge helps people to understand the effect of their 
actions (ACSHE051) 

Science Inquiry Skills 

Questioning and Predicting 

With guidance, identify questions in familiar contexts that can be investigated 
scientifically and make predictions based on prior knowledge (ACSIS053) 

Planning and Conducting 

With guidance, plan and conduct scientific investigations to find answers to questions, 
considering the safe use of appropriate materials and equipment (ACSIS054) 

Consider the elements of fair tests and use formal measurements and digital 
technologies as appropriate, to make and record observations accurately (ACSIS055) 

Processing and Analysing Data and Information 

Use a range of methods including tables and simple column graphs to represent data 
and to identify patterns and trends (ACSIS057) 

Compare results with predictions, suggesting possible reasons for 
findings (ACSIS215) 

Evaluating 

Reflect on investigations, including whether a test was fair or not (ACSIS058) 

Communicating 

Represent and communicate observations, ideas and findings using formal and 
informal representations (ACSIS060) 

General Capabilities and Cross Curriculum Priorities 

General capabilities 

Literacy 

Numeracy 

Information and communication technology (ICT) capability 

Critical and creative thinking 

Personal and social capability 
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Ethical understanding 

Intercultural understanding 

Cross-curriculum priorities 

Aboriginal and Torres Strait Islander histories and cultures 

Asia and Australia’s engagement with Asia 

Sustainability 

This resource contains extracts from The Western Australian Curriculum Version 8.1. © 
School Curriculum and Standards Authority. 
The unaltered and most up to date version of this material is located at 
http://wacurriculum.scsa.wa.edu.au/ 

 creativecommons.org/licenses/by-nc-sa/3.0/au/ 
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