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Introduction 
 
Astronomy plays a key role in our everyday lives.  Daily cycles and seasonal changes inform all 
aspects of our lives, from what we wear to how plants and animals survive in different climates.   
The following activities will help your students to discover the science of Astronomy, and what 
it can teach us about the Earth and its place within the Universe. 
 
Section 2 Content 

 

The following is an outline of this section’s structure, and intended activity grade levels.  For a 
comprehensive overview of the whole Exploration Guide, please see Section 1. 
 

Primary (K-3) 
2.1 Daily Cycles:  Rotation and Revolution 
2.2 Tracing the Sun’s Heat:  The Reason for the Seasons! 

 
Transitional (Grade 4 and up) 

2.3 Making Sundials 
2.4 Comparative Study:  The Earth, Venus, and Mars 
2.5 Pacing it Out:  A Scale Model of the Solar System 
 

Intermediate/Senior (Grade 7 and up) 
2.6 The Lifecycle of a Star 

 
Distinctive icons throughout the Exploration Guide indicate its key features, helping you to find 
your way through the text quickly and efficiently. 
 
 

Classroom Activity 
 

 
Discussion or Essay Topic 

 
 

Deeper Study 
 

 
Website to Visit 

 
 
Resources for the Activities 
 
Many of the following activities require students to conduct research online.  Worksheets for all 
activities are included at the end of this section.  Teachers may request an answer package for the 
more detailed Activity Sheets by e-mailing virt_prog@technomuses.ca.  Please allow about a 
week for us to reply. 
 
For a brief explanation of how the Earth’s revolution causes seasonal changes, access 
the Canada Science and Technology Museum’s explanation of the Seasons at: 
http://www.sciencetech.technomuses.ca/english/schoolzone/Info_Astronomy.cfm#sun. 
This content is suitable for teachers and older students. 
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Activities 
 
Activity 2.1:  Daily Cycles:  Rotation and Revolution 
(Suitable for Kindergarten to Grade 3) 
 
 

Part 1: The Earth’s Rotation and Revolution 
 

The purpose of this activity is to enable students to visualize the 
Earth’s rotation and revolution.   Demonstrate the rotation and 
revolution of the Earth, using a globe (or beach ball) and a lantern-
style flashlight (a table lamp or candle will also work).  Set the 
flashlight on a desk at the front of the room, and tell the class to 
pretend that it is the Sun.  Stand behind it, face to the class, to 
demonstrate how the “sunlight” touches your face.  Stand in front of 
it, to show how it doesn’t touch your face (as your back is to the 
“Sun”).  Then stand beside the flashlight, demonstrating that the 
“sunlight” only touches the parts of you that are facing the light 
source.  The other parts of you are in shadow.   

 
Repeat this exercise while holding up the globe (if using a beach ball, ask your students to 
pretend that it is the Earth).  Rotate the beach ball on its own axis: explain that the Earth rotates 
once per day (causing day and night).  Revolve the beach ball around the “Sun” in an elliptical 
motion, demonstrating the passage of a year. 
 
Part 2:  “Running Circles” Around the Sun 

 
Have students play a kinaesthetic game to reinforce the difference 
between rotation and revolution (this is best done outdoors, or in a 
gymnasium).  
 
 

1. Review the fact that rotation occurs when an object “spins around 
itself.”  Have students act out the motion, twirling in circles.   

2. Review the fact that revolution occurs when an object “spins around 
something else.” Have students act out this motion by walking in a 
circle around the pylons.   

 
Set a large pylon in the middle of the playing area.  Set twelve smaller pylons around it, to form 
a circle. Explain to the students that the pylon is the center represents the Sun, the small pylons 
are each of the twelve months, and that they are the Earth. Have students walk around the circle, 
acting out the motions “rotate” and “revolve” (as you would in the game “Simon Says”).  
 
Challenge the students to do both actions at the same time; spinning as they walk around the 
pylon.  Explain that as they face the centre pylon, it is daytime on their face.  When their back is 
to the pylon, it is night-time on their face (as in Part 1).  Finally, ask students to rotate roughly 
thirty times as they pass between each smaller pylon (as there are roughly 30 days, or 30 
rotations of the Earth, in one month).  Explain that to act out the Earth’s path, they would have to 
rotate 365 times over the course of one revolution around the centre pylon. 
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Activity 2.2:  Tracing the Sun’s Heat – The Reason for the Seasons! 
(Suitable for Kindergarten to Grade 3) 
 
Introduction:  Review the fact that that Earth rotates once every 24 hrs (relative to the Sun), 
while at the same time revolving around the Sun once every 365 days.  Introduce the concept 
that as the Earth orbits the Sun, its axis of rotation is not straight up and down, but rather it is 
tilted (by 23.5 degrees). Show students the Earth globe, demonstrating how it is tilted when set 
on a table (it its stand). Explain to your student that this tilt affects the amount of light and heat 
Earth receives; it is actually the reason for the seasons! 
 

Activity Process:   
 

1. Group students into pairs.  Give each pair an activity sheet and a 
flashlight.   

2. Have students hold the flashlight (the Sun) about 5 cm away from 
the activity sheet (Earth’s surface).   

3. Instruct students to trace a light circle:  
a. holding the flashlight straight up and down, 
b. with a little tilt (on a slight angle),  
c. with a medium tilt (with a moderate angle),  
d. with a huge tilt (on a large angle). 

4. Have students count the number of squares within each circle they 
traced, and write their findings inside the circles. 

 
Explanation:  (Also see the attached Answer Sheet) 
 

Note:  More squares DOES NOT equal higher temperatures! 

 

 Temperatures are warm in Summer because the Sun is higher overhead - causing more 
concentrated heating of the Earth’s surface – this corresponds to the circle with fewest squares. 

 In Winter, the Sun is lower in the sky - its rays and energy are spread over a larger area and can’t 
provide as much heat.  The temperature goes down – this corresponds to the oval with most 
squares, the Sun’s energy is spread out! 

 
Extension Activity:  You can further illustrate this concept using an incandescent 
flashlight (or a lamp with a shade).  Have a student stand far away from the light’s 
beam, noting that more of their body is covered in light.  Then have them stand with 
their hand nearly touching the lens or bulb.  Less of their body’s area is covered in 
light, but their hand will feel greater warmth. 
 
 
Activity 2.3:  Making Sundials 
(Transitional – Grades 4 and up) 
 
Have your students construct sundials, discovering how the Earth moves in relation to the Sun as 
the day progresses.  Below are two variations on the sundial, suitable for students at different 
levels of ability and understanding.  Plans, material lists, and instructions are available on the 
Canada Science and Technology Museum’s website, at the web addresses listed below. 
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Junior Students:  The Paper Plate Sundial resembles a 
traditional clock in so much as its face is round and 
numerated.  Constructed with materials that are easily 
accessible, this project serves as an excellent introduction to 
the science of sundials. 
 
www.scientech.technomuses.ca/english/whatson/astronomy-resources.cfm 
 

 
 

 
Intermediate & Senior Students:  The Diptych Sundial is 
more complex and sophisticated in its form. Constructed with 
materials that are easily accessible, this project further 
develops students’ knowledge of the science of sundials. 

 
www.scientech.technomuses.ca/english/whatson/astronomy-resources.cfm 

 
 
 
Activity 2.4:  Comparative Study:  The Earth, Venus, and Mars 
(Transitional – Grades 4 and up) 
 

Venus and Mars are the Earth’s two closest neighbours.  By 
comparing these three planets, students can better understand the 
factors that make the Earth inhabitable.   
 

Send students on a “Web Quest,” finding information to fill in the 
attached factsheet.  Allow student to select the planet that they wish 
to study, or assign planets ahead of time. Remind students of the 
importance of using reputable websites.  Ensure that they record the 
URL of each site that they visit. 
 

Following this activity, students could share their gathered 
information, charting it on the blackboard.  This will reinforce the 
differences between the planets. 

 
Suggested Websites: 

 

The following websites will be useful for your students.  For other suggested websites, 
please see Section 1 of the Exploration Guide. 
 
Canada Space Agency:  www.asc-csa.gc.ca 

Child-friendly planet factsheets:  www.asc-csa.gc.ca/eng/educators/resources/kindergarten.asp  
 
National Research Council:  nrc-cnrc.gc.ca 
You might choose to direct students straight to: 

nrc-cnrc.gc.ca/eng/education/astronomy/topic/solar_system.html. 
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Poster Assignment:  Students can use the information that they gathered to create 
“Intergalactic Travel Posters.”  Have students use humour, exercising their artistic 
and writing skills as they promote the merits of one of these “exotic destinations” to 
space tourists. 
 

Activity 2.5:  Pacing it Out:  A Scale Model of the Solar System            

(Transitional – Grades 4 and up) 

Help your students to better appreciate the scope of our solar system by pacing out a scale model 
in your schoolyard.  You will need to ensure that your school has a paved area that is adequately 
long (you may choose to end your diagram with Saturn at 100 m). Using a compass, chalk, and 
the table below, trace the Sun (to scale) on the pavement.  Then use a meter wheel to pace out the 
distance (to scale) from the Sun to each planet.  Draw each planet to scale, and be sure to label 
your diagram. For more advanced classes, have the students calculate the scale. 

 

The Solar System:  A Distance Scale 
 Distance from the Sun Scaled 

Distance 
Diameter Scaled Diameter 

Sun Nil Nil 1 391 980 Kms 9.762 cm
Mercury 57 900 000 Kms 4.1 m 4 880 Kms 0.034 cm
Venus 108 200 000 Kms 7.6 m 12 100 Kms 0.085 cm
Earth 149 500 000 Kms 10.5 m 12 800 Kms 0.089 cm
Mars 227 900 000 Kms 16.0 m 6 800 Kms 0.047 cm
Jupiter 778 300 000 Kms 54.5 m 142 000 Kms 1.002 cm
Saturn 1 427 000 000 Kms 100 m 120 000 Kms 0.845 cm
Uranus 2 869 600 000 Kms 201 m 51 800 Kms 0.358 cm
Neptune 4 497 000 000 Kms 315 m 49 500 Kms 0.347 cm

Extension Activity:  It can be difficult for students to grasp the relative size of each 
of the planets.  It can help if students are able to visualize the planets as a series of 
household items of varying sizes.  Referring to the chart below, you can illustrate 
the approximate comparative scale of the planets in our solar system. 

The Solar System:  A Size Scale 
If the Sun is a Bowling Ball… 

Sun A five-pin bowling ball (or any ball with an 8” diameter) 
Mercury A pinhead  
Venus A peppercorn 
Earth A peppercorn 
Mars A pinhead 
Jupiter A gooseberry or large marble 
Saturn An acorn 
Uranus A coffee bean 
Neptune A coffee bean 
 Information taken from:  The Universe at Your Fingertips by the 

 Astronomical Society of the Pacific. 
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Activity 2.6:  The Lifecycle of a Star                                                         
(Suitable for Grades 7 and up

 
It can be difficult for students to grasp complex concepts, 
such as the lifecycle of stars.  This requires students to learn 
and apply new vocabulary in relation to subject matter that is 
highly theoretical.  Having students incorporate their new 
knowledge into a graphic organizer can be very helpful. 
 
Have your students research the lifecycle of a star on the 
internet.  Distribute copies of the activity sheet, to help your 
students to organize their thoughts.  You may wish to collect 
students’ sheets for formative evaluation. 
 
Following your research session, take up the answers with 
your students.  You may wish to create an overhead and 
distribute fresh worksheets so that each student can copy 
down the answers and come away with an accuate chart. 

 
 

 
Suggested Website:   
 
The Canadian Space Agency has a webpage devoted to explaining the science behind 
the Sun and stars.  To complete this activity, direct your students to this webpage, at 
the following address: 
 

www.asc-csa.gc.ca/eng/educators/resources/astronomy/module2/content.asp 
 
 
 
Topic for Further Study: 
 
The Sun holds a place of central importance within our solar system.  As our only 
star, the Sun generates the majority of the light and heat energy that we require 
for survival on Earth. 
 
Have students conduct research about the structure of the Sun, discovering more about specific 
elements and phenomena such as the chromosphere, corona, solar wind, etc.  Research could be 
presented for evaluation through a variety of media such as essays, PowerPoint presentations, 
or informational posters. 
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Answer Sheet 
(Activity 2.2 – Tracing the Sun’s Heat) 

 

 
 
 

 



Names: _________________________________ 
 

Tracing the Sun’s Heat:  
The Reason for the Seasons! 

 

                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         

 



Name: _______________________ 
 

The Earth, Venus, and Mars 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Planet Studied:  _________________________ 
 
Describe the planet’s surface: 
__________________________________________________
__________________________________________________
__________________________________________________ 
 
What gases are in the planet’s atmosphere? 
__________________________________________________
__________________________________________________
__________________________________________________ 
 
Describe the climate and temperatures on the planet’s surface: 
__________________________________________________
__________________________________________________
__________________________________________________ 
 
How many days does it take the planet to orbit the sun? 
__________________________________________________ 
 
How long does it take the planet to revolve once on its axis? 
__________________________________________________ 
 
Other Interesting Details: _____________________________ 
__________________________________________________
__________________________________________________
__________________________________________________ 
__________________________________________________ 
 
Websites Visited: ____________________________________ 
__________________________________________________ 
__________________________________________________ 

 



 

A thin shell forms around 
the star, turning hydrogen 

into helium. The helium 
core becomes increasingly 

dense, while the shell 
expands and cools. The 

gasses glow red. The star 
in now a ____ _______. 

The Lifecycle of a Star…       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The atoms of matter 
within the cloud draw 

together, due to the 
_________________ 

between them. 

 

As the cloud shrinks, the 
material forms smaller 

fragments called 
_________________ 

A _________ continues 
to collapse due to gravity, 

attracting more atoms, 
and increasing in ____ 

and _______. 

A star is created! 

Stage 1 
A shockwave from a 

nearby star causes a cloud 
of gas and dust to 

collapse. 
Stage 2 

The young star collapses 
until the internal pressure 
(pushing out) equals the 
_________________. The star is in________, 

burning its 
___________ hydrogen.  
(This lasts for millions or 
even billions of years – 
most of the star’s life). 

 
The star begins to deplete 

its hydrogen supply, 
becoming ___________. 
 See Stage 3 

on the next page… 

Increased density 
 causes internal 
temperatures to rise. 
______ is converted into 
________ in a reaction 
called nuclear _______. 

Increasing  
pressure raises the 
    core’s temperature. 
This causes nuclear 
reactions, as the ______ 
is turned to _______. 



 

  

 
 
 
 

The __________ burns for a few 
weeks or months, until it dims. 

 It will eventually become a ______ 
star or a ______ hole, or will blow 
itself apart. The remaining nebula of 
gas is called a ________ ______. 

Stage 3a 
(Low Mass Stars) 
 

Stage 3b 
(High Mass Stars) 
 

The star consumes all of its 
_____________. 

 

The star dies by ejecting its 
outer layers, creating a 

________  _________. 
 

The carbon core continues to 
shine, due to its stored heat.  It 
is called a ____ ____  ____. 

which create elements that are 
increasingly___________. 

 

 

_____ is eventually 
produced.  _____ is the 

heaviest element that a star 
can produce. 

 

The star no longer produces 
enough energy to generate 
the _____ __________ 

required to match the 
star’s_________ _____. 

The inner core “sucks in” its 
surrounding layers, and 
implodes.  The collapsing 
matter rebounds off of the 
core, exploding into space. 

This is called a ________. 
 

The internal pressure and 
temperature continues to rise, 

causing a chain of nuclear reactions 

 
The star gradually cools and 

dims, becoming a ____ ____. 
 

 
The dust and gas that remain are used in 
the formation of other ____ and ______. 

 
The explosion of stars produces 

shockwaves that can trigger the collapse 
of nearby ________________ – 
starting the process all over again! 
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