
 The Canada Science and Technology Museum 
presents: 

 
 
 
 

Astronomy: 
A Virtual Exploration Guide 

 
Section 3 

 

Tools of the Trade: 
The Technology of Astronomy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Introduction 
 
Our ever-increasing understanding of astronomy would not be possible without constant 
technical innovation.  Galileo would not have been captivated by the Universe had he not built 
his first telescope and turned it skyward.  A myriad of equipment, from hand-held binoculars to 
multi-million dollar observatories, is essential for our study of the universe.  The following 
activities will help your students to discover the tools of the astronomer’s trade, and better 
understand how they function.  
 
Section 3 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) 

3.1 Measuring the Sun’s Heat:  Thermometers 
 

Junior (Grade 4 to 6) 
3.2 How Telescopes Work 

 
Transitional (Grade 4 and up) 

3.3 Artifact Study 
 

Intermediate/Senior (Grade 7 and up) 
3.4 Observatories Across Canada 
3.5 International Observatories:  Canadian Partnerships 

 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For all Grade Levels:  KWL Charts 
 

You may wish to have your students complete KWL charts for 
all Section 3 activities (see attached worksheet).  This graphic 
organizer will help students to better grasp “what they Know,” 
“what they Want to know,” and (later) “what they Learned” 
through the course of this program’s activities. 
 
KWLs can be completed individually, or though group 
brainstorming.  Those teaching younger classes might wish to 
post a KWL poster prominently in the classroom during the 
astronomy unit.  Level and activity-appropriate KWL prompts 
are provided at the beginning of each activity. 

 
 
 
Activity 3.1:  Measuring the Sun’s Heat:  Thermometers 
(Suitable for Kindergarten to Grade 3) 
 

 

Possible KWL Prompts (see attached worksheet): 
 

 What types of energy does the Sun provide for the Earth? 
 How does the presence or absence of sunlight affect temperatures on Earth? 

 
The thermometer is a fundamental scientific tool. In order to 
measure the amount of heat energy that the Sun provides, it is 
necessary to use a thermometer. 
 
Conduct an experiment, using thermometers to measure the 
temperature at a variety of locations.  Have students take 
thermometer readings in the sun and in the shade at various 
locations around the school (two examples are listed on the 
included worksheet). Using the worksheet, have students 
record their findings. You may wish to enlarge this worksheet, 
and post it within the classroom.  Discuss the differences in 
temperature, explaining how the Sun provides heat (as well as 
light) for the Earth. 
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Extension Activity:  Have your students keep a “Sun Journal,” recording daily 
temperatures in the morning, afternoon, evening, and at night.  Students will 
realize that in general, temperatures are hottest when the Sun is highest in the 
sky.  As well, they will see that the afternoon is the hottest time of day, while the 
overnight is the coolest.  Collect this data as a class, charting and creating a 
graph. 
 
Activity 3.2:  How Telescopes Work 
(Suitable for Grades 4 to 6) 
 

 
To introduce the subject of telescopes, and explain how they work, have your class 
view “Telescopes – the Astronomer’s Tools” on the Canada Science and 
Technology Museum’s website at the following address: 
 

 What is a telescope? 
 Are there different types of telescopes? 
 What is the longest type of telescope? 
 What do astronomers observe with a telescope? 

Possible KWL Prompts (see attached worksheet): 
 

http://www.sciencetech.technomuses.ca/english/schoolzone/Info_Astronomy.cfm 
 
Part 1 – Build a Galilean Telescope 
 
 
 
 
 
 
 
 
 
 
 
Have your students create a telescope, emulating Galileo’s famous astronomical tool.  Following 
the directions provided, students will be able to construct a telescope that improves on the 
viewing power of Galileo’s historic creation! 
 
Materials: 
 
You may choose to have students bring some of the required supplies from home.  Depending on 
the age of your students, it might also help to have students prepare some of the supplies in 
advance, with the help of their parents (cutting the end of the potato chip tube, and removing the 
handles from magnifying glasses). 
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Materials, cont’d: 
 

 Two magnifying lenses, one measuring roughly 3” (7.5 cm) in diameter, the second 
measuring roughly 2” (5 cm) in diameter.   

Ideally, to ensure uniformity between students, you could purchase lenses from a 
science or education supply store or catalogue.  Alternately, you or your students 
could purchase magnifying glasses at a hardware, office supply, or dollar store.  
In this case, the handles would need to be removed.  This might require cutting 
through the handles. 

 An empty cardboard potato chip tube, rinsed out and dried well 
 A sheet of matte black Bristol board 
 A serrated knife (such as a steak knife) – to be used with adult assistance, depending on 

the age of the students 
 A stapler 
 A low-temp glue gun and glue sticks 
 Scissors 
 Black electrical tape 
 Metallic makers, glow-in-the-dark pens, and/or stickers. 

 
Process: 
 
Step 1 – Preparing the Tube:  Using the serrated knife, remove the metal base from the potato chip tube.  
Cut as close as possible to the base. (Younger children will need an adult to do this – you may choose to have the 
tubes prepared by parents at home ahead of time). 
 
Step 2 – Cut out the Bristol board Pieces:  Cut a rectangle of Bristol board large enough to wrap around 
the outside of the tube (wrap the Bristol board around the tube first, and then mark a cutting line with a pencil).  Cut 
the Bristol board slightly wider than required, to allow for a 1/2 to 1 inch (2.5 cm) overlap when wrapped around the 
tube.  Using this piece of cardboard as a template, trace and cut out two more pieces of Bristol board. 
 
Step 3 – Cover the Outside of the Tube:  Using the glue gun, glue a piece of Bristol board around the 
outside of the potato chip tube.  Do this slowly, laying a bead of glue every couple of inches, smoothing the 
cardboard, and proceeding. 
 
Step 4 – Cover the Inside of the Tube:  Roll another cut piece of Bristol board into a tight cylinder, insert 
it into the tube, and let go.  It will take the same size as the inside of the tube.  Slide the inner cardboard halfway out 
of the tube.  Secure the cylinder to itself with two staples.  Repeat with the other end of the inner cardboard cylinder.  
Trim both ends of the cylinder so it sits neatly within the potato chip tube.  Squirt hot glue between the inner 
cylinder and the inside surface of the potato chip tube.  This will keep the inner cylinder in place. 
 
Step 5 – Create the Sliding Focus Tube:  Roll the third piece of Bristol board into a tight cylinder, and 
proceed as per Step 5 (stapling and trimming).  Ensure that this inner cylinder slides freely within the tube.  DO 
NOT glue this cylinder in place – remove it from the tube.  Use electrical tape to cover the outside seam that runs 
the length of the sliding focus. 
 
Step 6 – Secure the Larger Lens: If your lens only has one curved side, be sure that the curve is facing 
outwards. Using hot glue, secure the larger lens to one end of the covered potato chip tube.  Reinforce this bond, 
using black electrical tape to secure the edge of the lens to the outside of the tube. 
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Step 7 – Cut out Bristol board “Brackets”: Cut out 12 pieces of Bristol board, measuring 1/2” x 1” 
(roughly 1 x 2.5 cm).  These pieces will serve as brackets to hold the lens and optional eyepiece in place.  Fold each 
of these pieces in half widthwise. 

 
Step 8 – Secure the Smaller Lens: Measure 2” (5 cm) down inside 
the sliding focus tube.  Mark this measurement at four evenly-spaced spots 
inside the tube.  Place a bead of hot glue on each of these marks.  Glue a 
bracket at each spot, with the fold facing towards you (see image, left).  Place 
a bead of hot glue on the free end of each bracket, and glue the smaller lens in 
place.  If the lens only has one curved side, be sure that the curve is facing 
away from you.   Glue four more brackets in place, securing the front of the 
lens, and hiding the first set of brackets. 

 
 
Step 9 (Optional) – Creating the Eyepiece:  Trace the circumference of the sliding focus tube onto a 
scrap of Bristol board.  Cut out this circle.  Find the centre of this circle, and cut out a smaller circle no larger than 
1/2” (or roughly 1 cm) in diameter.   
 
Step 10 (Optional) – Installing the Eyepiece:  Glue the 4 remaining brackets to the sliding focus tube, at 
the same end that the lens is located.  Each bracket’s fold should line up with the outer edge of the tube.  Apply glue 
to the free end of each bracket, and secure the eyepiece in place.  Reinforce this bond, securing the edge of the 
eyepiece to the tube using electrical tape. 
 
Step 11 – Finishing and Decorating Your Telescope: Use electrical tape to cover any rough seams on 
the outside of your telescope. Slide the open end of the sliding focus tube into the heavier potato chip tube.  
Personalize the outside of the heavier tube, using metallic markers, glow-in-the-dark pens, and/or stickers. 
 
You may wish to have your students draw various constellations on the outside of their telescope.  This 
can later serve as a reference for them when they use their telescope to view the night sky.  
Constellation patterns can be obtained from the Star Charts or Planisphere located on the Canada 
Science and Technology Museum’s website at the following address: 
 

www.scientech.technomuses.ca/english/whatson/astronomy-resources.cfm 
 
Using your Telescope: 
Find an object in the distance that you would like to examine.  Point your telescope in its direction, and look through 
the eyepiece (or open end of the sliding focus tube).  Slide the sliding focus tube until the object appears in crisp 
focus.  Note that the object will appear to be upside down – it is supposed to!  
 
Extension Activity – Discover Refraction:  Refraction occurs when light bends as it 
passes from one medium to another medium.  To give a concrete example, place a pencil in 
a glass half filled with water. What happens to the pencil? It appears bent because light is 
refracted.  Light travelled from one medium, the air, and passed through another medium, 
water.  Now try placing a test tube full of water in a beaker full of vegetable oil.  Refraction is what 
allows you to see the water in the test tube.  Now place a test tube full of vegetable oil in the beaker.  Not 
only do you not see the oil – you don’t even see the test tube.  This is because the light passes through 
with very little refraction.  Experiment, layering water and oil within the same test tube.  
 
Extension Activity – Discover Space Phenomena: As a large group (using an LCD 
projector), discover breathtaking images that have been captured by the Canada France 
Hawaii Telescope.  From http://www.cfht.hawaii.edu/, follow the “Images and Photos” 
link to the Hawaiian Starlight project.  Here, you can view photographs and read brief 
factsheets regarding space phenomena such as nebula.   
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Visual Art Assignment:  As a follow-up to the extension activity above, have 
students replicate the appearance of nebula by dripping thinned watercolour paint 
onto wet cold-pressed (thick, rough) paper.  Let students experiment, layering 
colours, misting with clean water, and using coarse salt to absorb the paint 
(creating “stars”).  Note that the most interesting works are often minimalist! 
 
 
Activity 3.3:  Artifact Study 
(Transitional – Grades 4 and up) 
 

 

Possible KWL Prompts (see attached worksheet): 
 

 What is an artifact? 
 Where are artifacts stored and studied? 
 Do astronomers use any tools other than telescopes?  What kind? 
 What types of astronomical artifacts might exist from the pioneer era? The early 

twentieth century?  The late twentieth century?  How would they differ? 

There are many different ways of studying the past.  Material History (or Material Culture) is an 
important element of this study.  Material historians and researchers examine artifacts (or 
objects) and explore what they tell us about life, technology, and society, in the past.  This is why 
it is important for societies to preserve, study, and share their important artifacts at museums. 
 
Have your students visit the following website: 

 

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

 
Here, they will find a selection film clips.  In each of these clips, 
The Canada Science and Technology Museum presents the 
history and function of several of its astronomical artifacts. 
 
Have your students select one (or all) of these film clips, and 
answer the questions on the corresponding worksheet. 
 
Note that every question on the worksheet might not be answered 
in every film clip.  This activity is intended to guide student 
learning, and for formative evaluation. 
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Alternate Activity:   
Visit www.scientech.technomuses.ca/english/whatson/astronomy-resources.cfm to download the 
Museum’s “ArtiFactsheet” posters.  Each poster features an artifact presented in one of the films.  
These posters can be used to complete the worksheet featured above.  This option is a good 
choice for hearing-impaired students, or classes that do not have access to a computer lab. 
 
Video Assignment: Working in pairs, have students conduct research and create 
their own short films, explaining the history and function of an astronomical 
instrument (such as a reflecting or refracting telescope, or a satellite).  
 
Extension Activities:  A series of extension activities have been written to 
accompany each of the Canada Science and Technology Museum’s film clips.  
These activities mainly address students at the secondary level.  Some are suited to 
classroom use, while others require students to observe the night sky.  These 
activities are appended following the student activity sheets. 
 
Activity 3.4:  Observatories Across Canada 
(Suitable for Grades 7 and up) 
 

 
There are many ways to see the stars – not all of them involve using your eyes!  Canadian 
observatories employ a variety of telescopes that rely on different frequencies of electromagnetic 
radiation to observe celestial bodies and events. 
 
For more information about the many types of telescopes that exist, and how they 
work, you (or your students) may want to visit the National Research Council’s 
website at the following address:  

http://www.nrc-cnrc.gc.ca/eng/education/astronomy/topics/tools.html 

 
 

Part 1:  The following activity will help students to contextualize 
the many fields of study within the realm of astronomy.  Students 
will note how research methods and tools have shifted over time 
— demonstrating the advancement of Canadian technology. 
 
 
Have your students visit the following website: 

http://astro-canada.ca/_en/a2100.html 
 

Possible KWL Prompts (see attached worksheet): 
 

 What is an observatory? 
 What do researchers observe and study in an observatory?  Only stars and planets? 
 What sense(s) do astronomers use? 
 Do astronomers use any tools other than optical telescopes?  What kind? 
 Has the focus of astronomical study shifted over time?  Towards what technologies? 
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Here, students will find a listing of Canadian observatories and observational partnerships, listed 
chronologically.  Students can follow the links to discover specific information about each 
observatory.  
 
Break you class into pairs, and assign each pair one of the following observatories: 
 
 The Dominion Observatory  

(1905-1970) 
 University of British Columbia Liquid 

Mirror Observatory 
 The Dominion Astrophysical 

Observatory (1917-) 
 Dominion Radio Astrophysical 

Observatory 
 David Dunlap Observatory  

(1935-2008) 
 Rothney Astrophysical Observatory 
 Mont-Mégantic Observatory 

 Algonquin Radio Observatory 
(1961- 2006) 

 Sudbury Neutrino Observatory  
(1996-2007 – replaced by SNO Lab) 

 
Have each pair complete a “Fast Facts At-a-Glance” worksheet.  Encourage students to read the 
other sections once they complete the factsheet for their own.  Take up the answers with the 
class, and collect the worksheets for formative evaluation. 
 
Note that the reading level and complexity of this activity’s texts are quite challenging.  Students will not need to 
comprehend all content in order to find the answers to the worksheet’s questions.  Stress the importance of text 
skimming – passing over information that is irrelevant in order to find the facts that you actually need.   
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Part 2:  Have the students find the location of each of the listed 
observatories.  Have students indicate the location of each 
observatory on the “Mapping Canada’s Observatories” worksheet. 
 
Students can complete this activity using the same website as in 
Part 1, a mapping site (such as mapquest.ca), or they can work 
offline using atlases. 

 
Additional Online Resources:  For more 
information about Canada’s observatories, please 
consult the following websites: 

 
 

The Dominion Observatory 
http://www.sciencetech.technomuses.ca/english/collection/dominion_observatory.cfm 

 
Mont Mégantic Telescope 

http://www.astro.umontreal.ca/omm/omm_eng.html 
 

Dominion Astrophysical Observatory 
http://www.hia-iha.nrc-cnrc.gc.ca/drao/index_e.html 



Activity 3.5:  International Observatories:  Canadian Participation      
(Suitable for Grades 7 and up) 

 

Possible KWL Prompts (see attached worksheet): 
 

 To what degree is Canada recognized in the field of Astronomy? 
 Why would Canada choose to participate in international partnership programs? 
 In what ways does Canada contribute to the world-wide field of Astronomy? 
 How does Canada benefit from international partnerships? 

Have your students visit the following website:   
 

http://astro-canada.ca/_en/a2100.html 
 
Here, students will find a listing of Canadian observatories and 
observational partnerships, listed chronologically.  Break you class 
into pairs, and have each pair read about the following partnership 
projects: 
 
 

 The Canada-France-Hawaii Observatory 
 The Gemini North and South Observatories 
 The FUSE Space Telescope 
 The Odin Space Observatory 

 
Provide each pair with four copies of the “International Observatories – Canadian Partnerships” 
worksheet, and have them complete a worksheet for each of the listed partnerships.  Note that the 
questions on the worksheet only pertain to these four observatories/telescopes – this activity will 
not work with the other sites listed on the website. 
 

Take up the answers with the class, and collect the worksheets for formative evaluation.  
Remember to link the knowledge gained through this activities with the questions posed in the 
KWL activity. 
 

Note that the reading level and complexity of this activity’s texts are quite challenging.  Students will not need to 
comprehend all content in order to find the answers to the worksheet’s questions.  Stress the importance of text 
skimming – passing over information that is irrelevant in order to find the facts that you actually need.   
 
Additional Online Resources:  For more information about Canada’s most 
recognized observatory partnerships, please consult the following websites: 

 

Canada France Hawaii Telescope – http://www.cfht.hawaii.edu/ 
Gemini Observatory – http://www.gemini.edu/ 

 
Extension Activity: As a large group (using an LCD projector), discover the 
breathtaking images that have been captured by the Canada France Hawaii 
Telescope.  From http://www.cfht.hawaii.edu/, follow the “Images and Photos” link 
to the Hawaiian Starlight project.  Here, you can view photographs and read brief 
fact sheets regarding space phenomena such as nebulae. 
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Name: _________________________________ 
 

The Tools of the Trade: 
The Technology of Astronomy 

 
KWL Chart 

 

 

What I Know 

 

What I Want to Know 

 

What I Learned 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

 



Name: _________________________________ 
 

Measuring the Sun’s Heat:  
Thermometers 

 
 

In the Sunshine 
 

In the Shade 

  

  

  

  

  

  

  

  

  

In the schoolyard

In the classroom

 
 
 

 



Name: _________________________________ 
 

Artifact Study – 5W Questionnaire 

 
 

Name of Artifact: ____________________________________ 
 
 
WHO Who invented or built this artifact? 
 
 ____________________________________________ 
 
WHAT What was it used for? 
 
 ____________________________________________ 
 
WHERE Where was it invented or built? 
 
 ____________________________________________ 
 
 Where is it currently being stored/displayed? 
 
 ____________________________________________ 
 
WHEN When was it invented or built? 
 
 ____________________________________________ 
 
WHY Why was it invented? 
 
 ____________________________________________ 
 
 Why was it an important astronomical tool? 
 
 ____________________________________________ 
 ____________________________________________ 
 ____________________________________________ 
 ____________________________________________ 
  

 



Name: _________________________________ 
 

Observatories Across Canada 
Fast Facts At-a-Glance  

 
Name of Observatory: ________________________________ 
 
Location: ________________________________ 
 
Year Founded: ________________________________ 
 
Founding Organization: ________________________________ 
(if applicable) 
 
Key People: ________________________________ 
(if applicable) ________________________________ 
 
  
“Claim(s) to Fame”: ________________________________ 
____________________________________________________
____________________________________________________ 
____________________________________________________
____________________________________________________ 
 
Areas of Research/ 
Interesting Facts: ________________________________ 
____________________________________________________
____________________________________________________
____________________________________________________ 
____________________________________________________ 
 
Types of Equipment:  ________________________________ 
____________________________________________________
____________________________________________________ 
____________________________________________________ 
 
 
 

 



Name: _________________________________ 
 

Observatories Across Canada 
Mapping Canada’s Observatories 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Legend: 
1. The Dominion Observatory 
2. The Dominion Astrophysical Observatory 
3. David Dunlap Observatory 
4. Algonquin Radio Observatory 
5. Dominion Radio Astrophysical Observatory 
6. Rothney Astrophysical Observatory 
7. Mont-Mégantic Observatory 
8. Sudbury Neutrino Observatory 
9. University of British Columbia Liquid Mirror Observatory 

 

 



Name: _________________________________ 
 

International Observatories: 
Canadian Partnerships 

 
 

Name of Observatory or Project: ______________________________________ 

Location:  ______________________________________ 
 

Partnering Countries & Percentage of Observation Time (if stated): 

 
__________________________________________________________________ 

  
Canada’s Contributions:  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  

 
 
Area of Research / Interesting Discoveries: 
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  

 
 

What do you believe would be the benefits of this partnership to Canada?   

 
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  
__________________________________________________________________  

 

 

 
 

 



 
 
 
 
 
The following extension activities and discussion topics have been written to accompany the astronomy 
film clips presented on the Canada Science and Technology Museum’s website.  These activities mainly 
address older (secondary-level) students.  Some are suited to classroom use, while others require students 
to observe the night sky.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Astronomy Video Follow-up Activities 
 
 

Sundials 
 
Younger students: 
 

1. Over the next few days note what time the Sun rises or sets.  How much does this time change 
each day?  Will this amount of change be the same every day of the year?  For a longer term 
project, make these same observations around the time of the winter or summer solstice, or the 
spring or autumn equinoxes (i.e. about Dec. 21st, March 21st, June 21st, and Sept. 21st). 

2. Ancient civilizations divided the day time into 12 equal parts.  This did not cause much of a 
problem at or near the equator.  It would, however, be a problem for us in Canada today.  
Explain why this would be the case. 

 
Older Students: 
 

1. What is the equation of time?  What is the shape of the Earth’s annual orbit around the Sun?  
Can you figure out how the two are related?  (Hint:  Draw the distance that the Earth travels 
around the Sun when the Earth is close, and when it is further away). 

2. Do you think you could make a moondial?  What problems would you need to solve?  What 
problems would not be solvable? 

Optical Telescopes – Part I 
 

1. Telescope optics (lenses and mirrors) have flaws that don’t allow you to see all the detail you 
would like.  For instance, Christian Huyghens, a 17th century Dutch astronomer, saw what he 
termed “ears” on Saturn.  He could not see Saturn well enough to realize that the ears were 
actually rings.  What other factors, beside optics, make it difficult for astronomers to observe 
objects clearly?  Hint: have you noticed any difference between the appearance of stars close 
to the horizon compared to those high overhead? 

2. Unlike the Moon and planets, most astronomical objects are very faint.  Telescopes with larger 
lenses or mirrors are required for us to collect sufficient light to see these faint objects.  For a 
period of a month, find a group of stars that is easy to find and recognize — preferably to the 
south or south-east, and about half way between the horizon and the highest point overhead 
(the zenith).  Using a planisphere or star chart might be helpful to you in making your 
selection (both can be downloaded from the Canada Science and Technology Museum’s 
website).  Watch the sky each night and keep a diary of your observations.  Keep track of how 
easy it is to observe the group of stars you chose.  Also keep track of the position of the Moon 
— was it near or far away?  Did it affect your observations of the star group?  Besides clouds, 
did you notice any other factors that made your observations easy or difficult?   

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Optical Telescopes – Part II 
 

For Students at the Secondary Level (or younger children, with adult assistance) 
 
Equipment required: Binoculars (or a telescope) 
 
One of the observations that shook the foundations of scientific and religious beliefs in 17th century 
was Galileo’s discovery of Jupiter’s moon.  This discovery is easy to replicate with small optical 
instruments. 
 
First, if you are using binoculars, take them outside during the day and become familiar with their use 
and adjustments (focusing, adjusting the spacing for your eyes, etc.).   If you are using a small 
telescope, familiarize yourself with its mounting tripod.  Looking at objects during the day, you will 
notice that they move through your field of view very quickly.  What is the cause of this motion? 
 
Next, check online to see when Jupiter is visible, and where it is located in the sky.  Note that Jupiter 
is not always located in a spot that is convenient for viewing (for a few weeks each year, it is too close 
to the Sun to observe).  Also check the position of Venus.  If it is close to Jupiter, you might confuse 
the two planets (even though Venus is brighter) If Jupiter is visible, try to locate it in the night sky.   
 
If you are using binoculars or a hand-held telescope, you should support the viewing device so you can 
look at one spot in the sky without the image moving.  You can support your viewing device on a 
railing, on a car, or by leaning against a wall.  If you have an “image stabilized” pair of binoculars or 
telescope, this step is not as necessary (though it is probably still a good approach). 
 
Now look at Jupiter and see if you can identify any “star-like” objects near by — within about 10 to 15 
times the diameter of Jupiter.  Draw a chart showing Jupiter and these objects.   Return three or four 
hours later and see if the objects’ positions have changed.  Check again the following evening, and as 
often as possible over the course of a month.  Can you identify which of the “star-like” objects are 
Jupiter’s moons; Io, Europa, Ganymede and Callisto?    
 
Hint: Jupiter’s moons, as listed above, are in order from the closest to Jupiter to the furthest.   
Another Hint:  Ganymede is the largest (and the brightest) of Jupiter’s moons. Io is only the 3rd 
largest, but it is second brightest.  Why might this be the case? 
 
NOTE:  Remember that you are seeing the positions of Jupiter’s moons as they are projected onto the 
sky.  At times, they can be located behind or in front of Jupiter’s disc. As well, you will sometimes see 
the shadow of one or more of the moons on Jupiter’s disc.  What astronomical events on the Earth are 
caused by the same type of alignment? 

 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

Radio Telescopes 
 
Equipment required:  Analogue television, “rabbit ears” or multi-element antenna 
 

For Students at the Secondary Level (or younger children, with adult assistance) 
 
First, if your TV is connected to a cable that provides your TV signal, have an adult remove 
the cable from the back of the TV. Note that most people in Canada receive “cable” service 
from a company such as Bell Expressvue, Cogeco, Rogers, Shaw or Skyview. 
 
Attach the rabbit ears or multi-element antenna to the television.  Turn on the TV, and select a 
station that has no signal.  Most of the time you will see random “snow” continuously 
flashing on the screen.  However, very occasionally you will see darker speckles that last from 
1 to a few seconds.  These speckles are caused by the radio emissions of a meteor as it enters 
the Earth’s upper atmosphere and burns up.  The friction between the meteor and the air 
causes the air to become electrically charged or ionized in a “tube” along the meteor’s path.  
These charged particles generate a small radio pulse which is being picked up on your TV.   
On average, you might see one of these “flashes” on your TV every hour or two — so 
patience is definitely required.  However, if you watch during one of the bright meteor 
showers, these will happen more frequently.   
 
Here is a list of the strongest meteor showers.  These are some of the best nights to try to 
detect radio signals: 
 

Meteor Shower Name Dates Peak Dates
Quadrantids Jan 1-Jan 5 Jan-03
Lyrids  Apr 15-Apr 28 Apr-22
Eta Aquarids Apr 19-May 28 May-06
Arietids  May 22 Jul-2 Jun-07
South Delta Aquarids Jul 12-Aug 19 Jul-28
Perseids Jul 17-Aug 24 Aug-12
Orionids Oct 2-Nov 7 Oct-21
Geminids Dec 7-Dec 17 Dec-14
Ursids Dec 17-Dec 26 Dec-22
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