
Activity 
Book 





 

Table of Contents 
Introduction 

3

p.  5

p.  7

p.  9

How to use this Handbook 

Build your own Lesson 

How-to Guides 

How to Observe using Messier Bingo  p.  11

How to Use the Robotic Telescopes

How to Create Stunning Colour Images using 

p.  15

p.  21

Activity Guides 

1. How Light Travels p.  25

2. Light Sources

3. Human Eye vs. a Telescope

p.  31

p.  34

4. Colours p.  41

5. Space Scoop Storytelling

6. Seeing the Invisible

p.  44

p.  47

7. Build your own Model Telescope p.  52

8. Size of the Solar System

9. Design a Galaxy

p.  55

p.  60

10. Galaxy Shape Poem p.  65

11. Discover Time Zones

12. The Hemispheres

p.  68

p.  75

13. Dark Skies and Light Pollution

14. Build your own Star Map

p.  81

p.  85

Appendix p.  91





Introduction 

Distant stars and galaxies are much too far away for us to reach. The closest star to our 

Solar System, is a whopping 4.2 light years away (that’s 38,000,000,000,000 

kilometres!). The closest galaxy is 42,000 light years away! 

Considering that nothing can travel faster than the speed of light, travelling across the 

cosmos to study astronomical objects up close just isn’t possible, everything we know 

about distant stars and galaxies comes from looking at the light they produce. Therefore 

telescopes are the only real instruments we have to explore the Universe.  

The Universe is awe-inspiring and captures the imagination of children better than almost 

any other subject, making it a great stepping-stone to introduce youngsters to science 

and technology. Indeed, many scientists can trace their interest in science to a moment 

as a young child when they were first introduced to the wonders of the cosmos. 

Las Cumbers Observatory now provides school children from all over the world with 

exclusive access to a network of powerful robotic telescopes. This unique and valuable 

resource can be used in the classroom as a window to discover the wonders of the 

cosmos. 

The telescopes, along with this handbook, will give students an opportunity to learn 

about our planet and the Universe beyond through their own investigations, using real 

scientific equipment and data.  

Allowing students to take responsibility of their own learning and educational tools, helps 

motivate them to improve attendance and concentration, as well as supporting the 

development of critical thinking skills and digital literacy. Additionally, in a 2013 report, 

Impact of ICT on Primary School Pupils , ESTYN found that raising ICT standards in 1

schools also raised literacy skills, particularly in boys who were reluctant to read and 

write.  

The activity book has been designed as a didactic tool to support use of the telescopes in 

the classroom. Inside you will find 18 enquiry-based, cross-curricula activities that 

complement use of the LCOGT robotic telescopes; combining low-cost, hands-on 

lessons with high-tech digital resource.  

The activities are aimed at inspiring and motivating students to develop a passion for 

learning through astronomy, and to help bring the subject into the classroom we have 

linked these activities to subjects found in international curricula, such as Science, ICT,  
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English, Maths and Art, with an emphasis on Numeracy and Literacy. 

Each activity guide includes information on the duration of each activity along with 
subjects covered, materials required, learning objectives, curriculum links, background 
science and instructions, to make selecting a suitable activity as easy as possible.  

The activities are tailored for an audience of elementary school students aged between 7 
and 11 years old.  The duration of activities ranges from 15 minutes to one hour. Many of 
the activities are also designed around group work to encourage cooperation.  

Each guide includes all the information a teacher needs to conduct the activity, including 
learning objective and background science, clear instructions, a list of materials and links 
to different curriculum topics. 
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How To Use This Handbook 

The activities in this booklet are all designed to be carried out alongside an observing 
session using the Las Cumbres Observatory robotic telescope network. Operating the 
telescopes is as easy as the click of a button and will provide your class with an 
unparalleled view of the wonders of our Universe. 

The activities are designed to teach students a variety of new skills related to ICT, 
numeracy and literacy, and educate them on a range of subjects including Science, 
History, Geography and Art.  

The activities range from class demonstrations to hands-on workshops, and they can be 
carried out as individual activities or they can be combined to cover a range of topics in 
more depth.  

The booklet also includes a step-by-step guide to using the robotic telescopes.  

Key 
 
 

 

 
 
 

 
 
 

Activity book

Duration: Type of Activity: Subject(s): 

15 minutes ScienceDemonstration

Hands-on30 minutes Literacy

45 minutes Worksheet Numeracy

1 hour GeographyGame

History

ICT

Art
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SEROL 

The robot behind Las Cumbres Observatory is called SEROL (“Starry” in Welsh).  

SEROL controls the telescopes; simply tell it what you’d like to observe and it will do all 

the hard work for you.  

SEROL automatically considers all observing constraints, such as when your target 

object can be observed and from which sites, the weather and time at each observatory 

and even the brightness of the Moon. So you don’t have to worry about anything but 

what to look at. 

This character appears throughout all of the Universe in the Classroom resources, watch 

out for it!

Activity Book
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Build Your Own Lesson 
The table below has been created to provide advice on how the activities can be 

combined to teach a variety of curriculum-linked topics using the inspirational subject of 

Astronomy. Topics include Light, the Solar System, Distances & Scales, Day & Night, the 

Equator & Hemispheres and Time Zones. 

 

Topic Keywords Part I Part II Part III

Light Light Sources; 
Reflection

1. How Light 
Travels

3. Light Sources Observing 
Session

Light Reflection; Refraction, 
Colours

1. How Light 
Travels

7. Build your own 
telescope

Observing 
Session

Light Light Sources; 
Refraction, Colours, 
Invisible Light

4. Colours 6. Seeing the 
Invisible

Observing 
Session

Scales and 
Distances

Measurements, 
Shapes, Space

8. Size of the Solar 
System

Observing 
Session

16. Build your own 
star map

Astronomical 
Objects

Numeracy, Models, 
Ratio

10. Design a 
Galaxy

7. Build your own 
telescope

Observing 
Session

Astronomical 
Objects

Literacy, Creative 
Thinking, 
Communication

11. Design a 
Galaxy

Observing 
Session

7. Build your own 
telescope

Hemisphere and 
Time Zones

Navigation, motion, 13. Time Zones 14. The 
Hemispheres

Observing 
Session

Environmental 
Issues

Sustainability, 
Interdependence of 
organisms

14. The 
Hemispheres

15. Dark Skies and 
Light Pollution

Observing 
Session

Astronomical 
Objects

Numeracy, Models, 
Ratio

10. Design a 
Galaxy

Observing 
Session

7. Build your own 
telescope
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How to Observe Using Messier Bingo 
Las Cumbres Observatory is providing you with a unique opportunity to take your 
students on a journey through the cosmos. Using just a computer and an internet 
connection you can use professional telescopes located around the world to take breath-
taking images of the night sky without having to leave your classroom.  

To make it as easy as possible to carry out an observing session, we’ve incorporated the 
experience into a game of Bingo. It’s fun and easy for you and your students. The idea is 
simple: play a game of Messier Bingo and when you see an object you would like to 
observe take your own picture with just the click of a button. For more information see 
the instructions below. 

Preparation 

Before beginning, download and print as many bingo cards as you have players. You can 
find a selection of 30 Bingo cards at: lcogt.net/education/messierbingo 

If this is your first time playing Messier Bingo, you may want to introduce your class to 
the various cosmic objects they will encounter during the game. To help you we have 
created an Astronomical Object Factsheet (Appendix 9).  

Instructions 

1. Hand each player a bingo card. There are 30 cards in total but more than one person 
could have the same card in a large group. 

2.   Open your browser and launch the 
Messier Bingo random image tombola 
from lcogt.net/messierbingo/ 

3.  You will be prompted to log in. Enter 
your login details as requested to access 
Messier Bingo. This application will 
simulate the Bingo tombola and give you 
random Messier objects. 

4.  Select whether you want information 
to display. For the first few rounds you 
will want to keep the information visible 
so the students can become familiar 
with the types of object. 
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5. Click Next Image to start the game.  

6. As each image appears, explain what type of object it is and provide some information 
using the object description found on the Astronomical Object Factsheet (Appendix 9).  
7. When students are familiar with the various types of object, you can ask them to shout 
out the type of object each time a new image appears to evaluate their knowledge gain. 

8. Players mark the card each time one of their objects appears.  

9. Ask the players to shout 'Bingo', 'House' or even 'Messier' when they have marked a 
full row of objects on their card.  

10. When this happens, turn off the information display and click Next Image. The player 
must now attempt to name the type of object shown. 

11. If the student names the type of object correctly, invite them to select a Messier 
Object to observe. To do this, turn the information display back on and flick through the 
objects by clicking Next Image until they see an object they would like to observe.  

12. To observe the image just click ‘Take your own picture’.  
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13. You may continue playing for as long as you like, although we recommend a game of 

no more than 20 minutes. 

How to view your images 

To view your observations open a new tab and go to lcogt.net/observe  

The first page you are 

directed to upon 

logging in to On Sky is 

your Observation 
Homepage.  

Note: Remember it can 

take up to one week for 

your images to be 

completed. 

When your observations are completed just scroll down to ‘Your Recent Observations’, 

or click ‘Submitted’ in the menu bar, then click on the image you want to see. 

 

13

http://%22lcogt.net/o


If you’d like to check the status of your observations select View all your Observations  

Here you will find a list of all your image requests and the status of each observation, 
indicated by the colour: 

Blue   =  Pending. 
Green = Successful. Your  
 images are waiting. 
Red    =  Observations failed. 
Black  =  Observations were 
 cancelled by you or an 
 administrator. 
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How to Use the Robotic Telescopes 
To use the robotic telescopes, you will need an LCOGT On Sky account. On Sky is the 
name of the observing website.  

Before beginning, you must decide whether you want to submit your observation 
requests to a queue or whether you want to carry out your observations in real time. For 
the second option you will need to contact your project coordinator at least a couple of 
days in advance and they will reserve the telescope for the time and duration you 
require. 

Instructions 

1. Open your browser and go to http://lcogt.net/observe/ 

2. Enter your login details as requested to access On Sky. 

The first page you are directed to after logging in to On Sky is your Observation 
Homepage. On this page you will see your project and your available telescope time 
(quota) in minutes.  

Note: If you run out of observing credit, just contact your project coordinator to 
request more. 

3. Select ‘Book a Slot’ or ‘Request Observations’. The ‘Book a Slot’ option is only relevant 
if you have contacted your Project Coordinator to reserve a specific time for your 
observations. If you have not booked a slot, skip to step 6. 
 

15

http://lcogt.net/observe/


Note: You must submit your observation requests at least one hour before your 

slot is due to begin. 

4. To schedule observations during your slot, return to your Homepage and scroll down to 
the section ‘Upcoming Slots’. Simply click the relevant time slot and skip to Step 7. 

 

LCOGT Scheduler 

  
All telescopes in the LCOGT network can be scheduled as a single global entity. Although 
requests are made for a specific telescope class, you won’t be able to identify specific sites or 
telescopes. (Don’t worry, all 1-meter telescopes are identical). Instead, each observation will be 
scheduled on the best telescope available, and in the event of a failure due to weather or 
technical problems, your observation will be rebooked on the next available telescope. 
  
SEROL automatically considers all observing constraints -- such as when your target object can 
be observed and from which sites and the brightness of the Moon -- so you don’t have to worry 
about anything! 

5. To request observations without a scheduled slot, begin by selecting the time period 
within which you need your images from the options on the left-hand; side of the page: 
‘24-hours’, ‘1 week’ or ‘2 weeks’. 

Time Windows 

The Time Window is the amount of time during which the target is eligible for observation. For 
example, if you select a Time Window of one week your observation will be scheduled within 
the next week, or not at all. 
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6. On the next page enter a request title at the top of the page and select the option ‘Add 

an Observation’. You will see a pop up box as shown on the image below.  

 

Don’t be intimidated by the 

number of parameters on this 

page, if you don’t have a 

specific observational target in 

mind or would like to avoid 

having to choose filters and 

exposure times, you can simply 

select an object from the list on 

the right.  

The list includes a number of stunning astronomical targets, categorised by object type: 

Galaxy, Star Cluster and Nebulae. 

7. Select the object you would like to observe by clicking on its name from the list and 

pressing ‘Add’. Skip to step 14. 

8. If you would like to be adventurous and try to observe a target that is not listed, enter 

the name or coordinates into the relevant field. 

9. The next step is to select which filters you would like to use (like those on a camera). 

The system is automatically set to capture three images, one with a red filter (R), one 

with a green filter (V) and one with a blue filter (B). But you can select from a list of other 

filters. 

10. Now select an exposure time, this is how long the shutters will stay open. The 

dimmer the object, the longer the exposure time needed to capture a decent image. 

11. The last field asks how many of each image you would like (remember that you have 

limited observing time!). 
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Las Cumbres Observatory Global Telescope Network 

 The Las Cumbres Observatory Global Telescope (LCOGT) Network is made up of 17 telescopes 
located at 7 of the best observing sites around the world. The telescopes can be controlled 

robotically from anywhere in the world! 

 
12. Once you have completed the form, click Add.  

13. To observe more than one object, select Add Extra Target and complete the previous 
steps for your new target. Note that one observation request should last no longer than 
30 minutes. You can see the duration of your request at the top of the page. 

14. Once you have added all the targets you wish to observe, check there are no 
problems with your observations. If your targets have a green tick on them, you are good 
to go. If there is a red symbol this means there is a problem. Hover over it to find out 
what the problem is and resolve it. You may need to choose a new target.  

15. When you’re finally ready to submit your observation request, it’s as easy as clicking 
Submit at the top of the page.  

You will then be taken to your 
Submitted page, where you will 
find a list of all your observation 
requests and the status of each 
observation, including whether the 
request was cancelled or 
completed, and if the observation 
is pending or was for some reason 
unschedulable. 

Blue   =  Submitted but pending. 
Green =  Successful. Your images 
      are waiting. 
Red    =  Observations failed. 
Black  =  Observations were  
     cancelled by you or an 
     administrator. 
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16. After submitting an observation request using a pre-booked time slot, you can watch 
all of your observations happening in real-time. Just click on the your request from the 
Submitted page prior to or during the time window of your slot. 
  
Unfortunately, you won’t be able to see through the eyepiece of the telescope, but you 
can watch as the telescope slews to your object via an on-site webcam while watching 
the progress of your observations.This page also provides a virtual view of the night sky 
showing the location of your target object(s)! 

16. When your observations are completed you can access the images by returning to 
your Observation Homepage. Then, just scroll down to ‘Your Recent Observations’ and 
click on the image you want to see. 
  

Well done on completing an 
astronomical observing session!  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How to Create Stunning Colour Images 
We’re all familiar with the breathtaking, colourful images of the cosmos captured by 
famous telescopes such as the Hubble Space Telescope, they’re used in magazines, on 
advertisements, album covers and T-shirts. However, these images, like all astronomical 
photographs, were originally collected in black and white. The colour images are created 
by combining three separate black and white images; one taken with a green filter, one 
with a blue filter and one with a red filter. Red, green and blue are three primary colours 
that can simulate a full spectrum of visible light to the human eye. 

Instructions 

1. To begin you’re going to need three images of your object; one taken with a red filter 
(R), one taken with a green filter (V) and one taken with a blue filter (B).  

2. Go to your Observing Homepage at lcogt.net/observe and scroll down to find the 
images you want to use. Or choose three images from the vast LCOGT archive at 
lcogt.net/observations/ 

3. Right-click and open the three image as new tabs.  

4. Beginning with the red filter image, you can now save the file as a JPEG by clicking 
‘jpeg’ on the right side of the screen. Ensure you include the object name and filter in the 
file name so you can locate the file easily later on. Repeat for the blue and green image. 

How-to Guides
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5. Open a new tab on your browser and go to apps.pixlr.com/editor/  

Note: This app is not suitable for tablets.  

6. Select ‘Open image from computer’ and open your red filter image. 

7. When your image is open the first thing we want to do is ensure the highest quality by 

maximising the levels. You only need to do this if you picture looks a little grey or blurred. 

Go to Adjustment > Levels… 

8. The aim is to use the 

sliders to make the 

background sky as dark as 

possible without losing any 

of the detail from your 

image. 

9. Make a note of the final 

numbers because you will 

need to make sure all your 

images have the same 

settings.  

10. Next we get to colour our first image! Go to Adjustment > Hue & Saturation

11. Use the table below to find the Hue you’ll enter here for each image. 

12. When you’ve added the Hue tick the ‘colorize' box to check you have the correct 

colour.  

13. You can probably keep the Saturation and Lightness values at 0, but feel free to play 

around with these. Again, make sure that the background sky is kept as dark as possible 

and note down these values as you will need to use the same values for the blue and 

green images. 

Hue

Red 200

Blue -70

Green 70
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14. When you’re happy click OK. 

15. Go to Layer > Open image as layer and open the green filter image. 

16. Now we want to follow the same steps for the green and blue images, using the 

Hue values shown in the previous table. Once you have completed all three layers, you 

are almost finished! 

17. You will see a layers box to the 

right of the page. Click to select the 

blue layer.  

18. Select the slider option 

19. An option to alter the Opacity and 

Mode will now appear. Change the 

Mode to ‘Screen’ 

20. Select the green layer and repeat. 

You should now have a full-colour 

image! 
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22. You may have to make a couple of final adjustments for a perfect image, however. If 

your images are slightly misaligned this can be fixed by simply selecting   

23. This option allows you to move one layer at a time. Make sure you un-tick the box on 

the layer you are not working with (in the ‘Layers’ box to the right), this will make that 

layer temporarily invisible.  

 

24. Now click on the image and use your arrow keys to move the layer until it aligns as 

well as possible with the layer below. Zoom in using           for a more accurate result. 

25. Now repeat this process on the other layer.  

26. Once your layers are aligned set them all to visible. You should now have a stunning 

full-colour image of one of the wonders of the cosmos! 

Congratulations, you just created beautiful 

full colour astronomical images to share 

with your class!
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1. How Light Travels 

 Description: 

Light is our window, not only to the distant Universe, but to the entire world 

around us. In this activity students will explore how light travels; learning 

that light moves in straight lines and can be reflected. They will also learn 

about transparent and opaque objects. 

 Materials: 

Learning Objectives: 

Understand that light travels in straight lines  

Understand the term reflection and demonstrate the phenomenon 

Understand how a reflector telescope works 

Understand that light can travel through transparent objects and cannot 

travel through opaque objects. 

 Background Information: 

Light travels in straight lines. When light hits an object, it is reflected and 
enters our eyes, this is how we see the object. 

When you think of reflection, it is likely that you think about mirrors. Mirrors 

reflect all of the light that hits them. That is the reason you can see yourself  

25

Per student: 
Ruler 

Pencil 

Diagram of a 1-metre 

telescope (Appendix 1)

Per group: 
Bright torch 

x2 hand-held mirrors 

Piece of card (or other opaque 

object) 

Cling Film (or other transparent 

object)



so clearly in a mirror. All objects we see either emit or reflect light, this is 

how we see them. For example, the ocean reflects light, although not as 

much of it as a mirror. If look down into the ocean, you will not see a clear 

reflection of yourself, but you will see a reflection of the sky. When light 
bounces off an object, the angle of reflection is equal to the angle of 
incidence. 

Transparent objects allow you to see clearly through them; some examples 
are windows and glasses. Translucent objects only let some light through 
them so you cannot see clearly through a translucent object; some 
examples are plastic bottles and moving water. Opaque objects do not let 
any light through them so you cannot see through them; some examples of 
opaque objects are walls and tables.  

 Instructions: 

1. Split the class into groups of three or four.  

2. Ask the students how light travels. Write the following questions on the 
board: 
 a. How does light travel? 
 b. Can light travel through objects? 
 c. Can light change direction? 

3. Tell the students they will use the materials provided to answer these 
questions. Give each group a bright torch, two mirrors, some cling film and 
a piece of card. 
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Note: If you do not have enough materials to provide for several groups, or 
you are working with younger, less independent students, simply skip to 
Step 5. 

4. Give the students 10-minutes to experiment with their materials and try to 
answer the questions on the board.  
 - Can they direct their light to a target on the wall? What happens if 
 they involve the mirrors and other props? 
 - How is the light affected by different materials? 
 - How many of their props can they use at the same time and still get 
 their light to reach target on the wall? 

5. Next, ask the students to sit down and dim the lights. 

6. Ask for a volunteer. Turn on your bright torch and ask the volunteer to 
point the torch beam at a target on a wall. Ask the children whether they 
think the light is travelling in a straight line or wiggly line.  

Note: If the beam of the torch is not visible, put your hand between the 
torch and target at various points to demonstrate the path of the light. 

7.  Ask a second volunteer to hold a piece of card between the torch and 
target. Make sure the class can see the target — is the light still reaching the 
target? Why not? 
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8.  Swap the card for a piece of cling film. Ask the volunteer to stretch the 
cling film tightly and hold it between the torch and target. Is the light 
reaching the target now? What is different? 

9. Explain that objects that allow light to travel through them are called 
‘transparent’ and objects that do not allow light to pass through them are 
called ‘opaque’. Write these two terms on the board. 

10. Now ask for another volunteer to join you. Give the volunteer a mirror 
and point the beam of your torch away from the target. Ask the volunteer if 
they can catch the beam and bounce it off the mirror so it hits the target.  

11. Once they have successfully aimed the beam at the target, ask for 
another volunteer and hand them a second mirror. Ask them to work 
together to try to direct the beam to the target using both mirrors. 

12. Explain that when light bounces off a surface it is called reflection. Write 
this word on the board. 
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13. Explain that some telescopes use mirrors to collect light from stars and 
other objects in the Universe.  

14. Now hand each student a Reflecting Telescope worksheet (Appendix 1). 
Ask them to draw the path light takes from the stars to the eye, through the 
telescope, on their Diagram of a 1-metre Telescope (the result should look 
similar to the image below), and to fill in the gaps for Question 2.  
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 Curriculum Links: 

KS2 Science in the Welsh National Curriculum (http://learning.wales.gov.uk/

docs/learningwales/publications/140624-science-in-the-national-curriculum-

en.pdf) 

“How things work: how light travels and how this can be used.” 

Conclusion: 

Now that your students understand how a telescope works, invite them to use a 
powerful reflector telescope to take pictures of some of the wonders of the 
cosmos — the robotic telescopes. The light from these objects has travelled many 
years before being captured by our telescopes, just for your pleasure! 
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2. Light Sources 

 Description: 

In this activity students will investigate where light comes from, how it 
travels and how it can be used, before they use the power of light to 
explore the Universe! 

 Materials: 

Printed Light Sources Worksheet per student (Appendix 2) 

Learning Objectives: 

Learn what a light source is. 
Identify examples of different types of light sources: natural and artificial 
Understand we see objects because light reflects off them into our eyes. 

 Background Information: 

A light source is anything that makes light. There are natural and artificial 
light sources. A few examples of natural light sources include the Sun, stars 
and candles. A few examples of artificial light sources include light bulbs, 
lamp posts and televisions. Without light sources we could not see the 
world around us, however, not every object we see is a light source. Many 
objects simply reflect (bounce) light from a light source, for example tables, 
trees and the Moon. 

 Instructions: 

1. Begin this activity by asking your students to name some objects that 
create light. These are called light sources. 
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2. Write the answers on the board in three unlabelled columns: non-light 
sources, artificial light sources and natural light sources. 

3. Discuss the difference between the objects on the board — which are 
natural and which are artificial. Do some of them only reflect light?  

4. Ask the students which label matches which column. 

5. Hand each student a Light Sources Worksheet (Appendix 2) and ask 
them to complete the first question. 

6. Discuss Question 2 with the students, “How does light allow us to see 
other objects?” Explain what the diagram below shows (they will have a 
copy on their worksheet) and then ask them to explain in their own 
words on their worksheet.  

 

7. Discuss Question 3, “Can rock or metal become light sources?”. Explain 
that even rock and metal can act as a light source if they become hot 
enough, direct their attention to the image a shooting star (meteor) at 
the bottom of their worksheet, these are both made of rock and metal 
but we see them shining as they burn up in Earth’s atmosphere. 
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 Curriculum Links: 

KS2 Science in the Welsh National Curriculum (http://learning.wales.gov.uk/

docs/learningwales/publications/140624-science-in-the-national-curriculum-

en.pdf) 

“How things work: how light travels and how this can be used.” 

Conclusion: 

Invite your class to discover the brightest light sources in the Universe - stars! 
Using the robotic telescopes you can take pictures of objects such as stars, 
galaxies and star clusters that are so bright they can be seen from billions of light 
years away! 
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3. The Human Eye vs. A Telescope 

 Description: 

Telescopes are much better at peering into the distant Universe than the 
human eye. But how can they see such faint and distant objects, and why is 
it that our eyes cannot? In this activity you will carry out experiments to 
investigate just how much more powerful the robotic telescopes are than  
the human eye. 

 Materials: 
  

1-metre ruler 
Chalk or sticker labels 

Per Student  

Printed Human Eye vs. Robotic Telescope Worksheet per student 
(Appendix 3) 
Protractor or printed protractor per pair (Appendix 4) 
Calculator per pair 
Rulers 
Pens or Pencils 
x1 piece of card 

Learning Objectives: 

Investigate the capabilities of the human eye; including resolving power, 
refresh rate, light gathering area and field of view. 
Compare the observational power of the human eye to that of a 1-metre 
LCOGT robotic telescope. 
Carry out hands-on, enquiry-led investigations, compare and contrast, 
create and share conclusions and practise team-work skills. 
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 Background Information: 

Telescope Class: Your eye is a simple telescope. It has a lens which focuses 

light to a point where it is detected and carried to your brain to be 

interpreted as an image. But it is a telescope with a very small pupil, or light-

gathering opening, and therefore it can only gather a very small amount of 

light. Unlike most telescopes, our eye can change it's pupil size to let in 

more light. However, the change is very slight and is not enough to allow us 

to see very faint, dim objects. 

The fainter an object, the larger the opening that is needed to let in enough 

light to see (resolve) that image. Even with our pupils fully dilated, the 

human pupil can only get to about 7mm diameter (slightly bigger than 1/4 

inch). Cats, which are renowned for their night vision, have the ability to 

expand their pupils to fill almost their entire eyes, thus giving them a wider 

area to gather more light onto their retinas, and see better in the dark. They 

have a bigger "eye-telescope" than we humans do. With telescopes (and 

pupils), bigger is definitely better in the dark! 

Field of View: The Field of View is the circle of sky visible through the 

eyepiece. Generally speaking, as you get a higher magnification, the field of 

view is smaller. 

Exposure Time: exposure time determines how light or dark an image will 

appear: fainter targets need a longer exposure time as more light needs to 

be collected. 

Resolution: Resolution describes the ability of a telescope to distinguish 

small details of an object. 

 Instructions: 

Preparation 

1. Before beginning this activity you will need to prepare a demonstration 

for Part C of the activity. To do this, start at the classroom window and 

measure 1-metre away on the floor. Mark the 1-metre point with chalk, 

paper or similar, then continue marking out metre increments to the 

other side of the classroom. Ideally you would like around 8 metre-

markers. 
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2. The next step is to take a small piece of semi-thick card, a sharp pen or 
pencil, and a ruler. 

3. Make two small holes in the card exactly 3 mm apart using the nib of a 
sharp pen or pencil. Then stick the card again the window using tape or 
similar so that light shines through the holes. 

Activity Steps 

1. Begin by handing each student a Human Eye vs. Telescope worksheet. 
(Appendix 3)  

2. Ask the students to discuss the similarities between the human eye and a 
telescope and write down their answers on their worksheets. Answers: 

i. Both have an opening to let light in. 
ii. Both focus light to create an image (lens for the eye and mirrors for the 

telescope). 
iii. Both have a light-detector to sense the image. Our eyes contain a 

retina that is sensitive to light. Telescopes have chips that are sensitive 
to light. 

 
A. Test your ability to gather light 

3. Divide the class into 
pairs. Describe what a 
pupil (eye) is, or ask the 
children to read the 
description on their 
worksheet. 

4. Ask each pair to look at 
their partner’s eyes. 
They will choose the 
pupil size from the 
table provided on their 
worksheets that looks 
most similar in size to 
their partner’s pupil. 
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5. Based on the size chosen, they can use the table to work out how much 
larger the “pupil” of the LCOGT robotic telescope is. The area of an 
LCOGT 1-metre telescope opening 
is 7853cm2. 

 

B. Test your reaction time 

6. The next thing we want to test is how long the human eye can collect 
light. The more light that can be collected, the fainter the objects that can 
be seen. 

7. To test their reaction time, one member of each pair will hold a ruler 
between two fingers, a few centimetres above the desk (hold the top of 
the ruler). When they let go of the ruler, their partner will try to catch it 
before it touches the table. Can they do it? 

8. Ask the students to try recording the number they manage to grasp on 
the ruler as it falls. Can they beat their previous number? (Alternately, you 

On the left you can see how the 
larger light gathering area of a 
telescope allows it to collect more 
light at once than we are able to, 
and therefore see fainter objects 
than our eyes are able to. 
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 can use a stopwatch and have a third person time how quickly the students 
can catch the ruler). 

9. Ask the students to now consider how quickly they were able to react 
and circle their answer on their worksheet. (Options: 1 Second, Half a 
second, Quarter of a second, Tenth of a second).  

10.The average reaction time is actually about a tenth of a second (that’s 0.1 
seconds). This means the average person can collect light for 0.1 
seconds at a time. The students will divide 300s (telescope exposure 
time) by 0.1s (human reaction time) to find out how much longer the 
telescopes can gather light than the human eye. 

C. Test the sharpness of your eyes  

11. Direct the class to the card you placed 
on the window before the activity.  

12. Ask the students to begin by standing 
at the 1-metre marker and look towards 
the piece of card (no more than 4 students 
at a time). Can they distinguish the two 
holes? If so, ask them to move back to the 
next marker and check again. 

13. They will repeat this until they find the 
distance at which they can no longer see 
two separate holes (the holes should 
merge into one). Ask them to mark this 
distance on their worksheet. 

14.The telescope can see these two small holes from 4.5 km away or 4500 
metres. How many times more detail can the telescope see than their 
eye? To find out they will divide 4500 metres by the maximum distance 
from which you can distinguish the two holes (in metres). 

D. Measure your Field of View 

15.The students will now measure their Field of View. Working in pairs, the 
first student will sit with their right arm extended in front of them and 
their eyes focused on their thumb. Their left arm will be held outstretched  
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to the side. They will move their outstretched arm back, out of view (see 
image below)  

16.Still staring straight ahead they will move their arm slowly into view, with 
their thumb wiggling. As soon as their arm enters their vision tell them to 
pause.  

17. Their partner will then hold a protractor to their chest to measure the 
angle of their arm as accurately as possible. They will then need to minus 
their measure angle from 90° and multiply it by 2 to get their full Field of 
View. 

18.The telescope can see around half a degree (0.5°), how much more can 
they see? To find out they will divide their field of view by the telescope’s. 
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19.The telescope can see around half a degree (0.5°). This is much less than 

the human eye. Ask the class to discuss why they think this is: 

i. Humans need a wide field of view to see dangers such as 

predators and cars  

ii. Telescopes are designed to focus on small patches of sky to see 

tiny, distant objects. 

E. Compare your vision to a telescope’s 
 
20.Ask your class to finish the activity by filling in the final statements on 

their worksheet to find out exactly how powerful their eyes are 

compared to the telescope. 

 

 Curriculum Links: 

KS2 Science in the Welsh National Curriculum, The Sustainable Earth: “a 
comparison of the features and properties of some natural and made 
materials.”  

 KS2 Science in the Welsh National Curriculum, Skills: “Make careful 
observations and accurate measurements…make comparisons and identify 
and describe trends or patterns in data and information…use some prior 
knowledge to explain links between cause and effect when concluding”

Conclusion: 

Now that the class understand how much more powerful the robotic 

telescopes are than their eyes, use the telescopes to peer deep into space 

and take some fantastic pictures of objects you could never see with your 

eyes alone: from galaxies to stellar nurseries (nebulae) and exploding stars 

(supernovae)! 
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4. Colours 

 Description: 

In this activity, students will learn about colours by creating a water prism to 
break light into the seven colours of the rainbow. 

 Materials: 

Copy of Colours Worksheet per student (Appendix 5) 
A sheet of white paper  
A big bowl of water, a small mirror and a sunny day OR a CD/DVD and a 
torch 

Learning Objectives: 

Understand that light travels in straight lines and that light can be 
refracted. 
Understand that white light is made up of the colours of the rainbow. 

 Background Information: 

Over 300 years ago Isaac Newton passed a beam of white sunlight through 
a prism and discovered that it is made up of many different colours. The 
prism allowed light to spread out into a band of six colours: red, orange, 
yellow, green, blue, indigo and violet. This phenomenon also happens in 
nature, rainbows are caused by sunshine shining on water droplets in the 
air. Thousands of these water droplets break up the light, just like prisms.  

This experiment demonstrates what happens when light is refracted. 
Refraction happens when light enters another substance of a different 
density, causing it to slow down or speed up. This translates into bending.  

A spectrum, or rainbow, is created because white light is made up of many 
different wavelengths and each of these wavelengths bends differently. 
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Violet light bends the most and red light bends the least. The difference in 
angle means the light leaves the water in different positions, showing as 
bands of colour. 

 Instructions: 

1. Ask students what colour the light source is (Sun or torch): yellow or 
white? 

2. If you are using the Sun as your light source, fill a bowl with water and 
set the water by a window, then place the mirror part way into the water 
facing the window. 

3. If you are using a CD/DVD, point the torch at the CD/DVD so you can 
see the light reflected. 

 
4. Hold the piece of paper up to intercept the reflection. A rainbow should 

appear on the paper. 

5. Explain that although the light we see from the source appears white, it 
is actually made up of all the colours of the rainbow combined. These 
colours are just hidden from us until the right tools reveal them (in this 
case the water).  
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6. Explain that light travels in straight lines (see Activity 1, How Light 
Travels for more information on how to demonstrate this) but it can be 
bent. For example the water has bent the light in this experiment. Tell 
them this is called Refraction. Light of different colours bends differently. 

7. Ask the students to fill out the Colours Worksheet (Appendix 5).  
 

 

Curriculum Links: 

KS2 Science in the Welsh National Curriculum (http://learning.wales.gov.uk/

docs/learningwales/publications/140624-science-in-the-national-curriculum-

en.pdf) “How things work: how light travels and how this can be used.”  

Conclusion: 

Reveal the colour of light from other stars by taking a photograph of a star cluster 
using the robotic telescopes and colouring them in using our quick and easy 
method. See How To Create Stunning Colour Images.  
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5. Space Scoop Storytelling 

 Description: 

Use Space Scoop, astronomy children’s news stories, as the basis for a 
creative writing and drawing activity that teaches students about the 
wonders of the cosmos, then use the LCOGT robotic telescopes to explore 
them yourself! 

 Materials: 
  

Pencils and paper for each student 
Multiple copies of several Space Scoop releases (available at 
www.spacescoop.org), or a few have been pre-selected: 

1. www.spacescoop.org/en/scoops/1511/the-planet-that-lost-an-ocean/ 
2. www.spacescoop.org/en/scoops/1544/sibling-stars-in-a-crushing-hug/  
3. www.spacescoop.org/en/scoops/1432/rosetta-makes-friends-with-a-

comet/  
4. www.spacescoop.org/en/scoops/1535/ghost-of-the-southern-skies/ 
5.  www.spacescoop.org/en/scoops/1537/super-star-takes-on-black-holes-

in-jet-contest/ 
6. www.spacescoop.org/en/scoops/1239/before-it-is-famous/  
7. www.spacescoop.org/en/scoops/1383/lost-and-found-the-milky-ways-

missing-arms/ 
8. www.spacescoop.org/en/scoops/1424/when-it-rains-it-pours-on-the-sun/  

Learning Objectives: 

Learn to identify and describe a range of astronomical objects, 
Become familiar with astronomy and science journalism and improve 
creative thinking and skill, literacy and teamwork skills. 

 Background Information: 

While professional astronomers strive to further our understanding of the 
Universe, science communicators are doing an equally important job:  
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sharing this new knowledge with the public. Astronomy communication is 
especially important for children, where the aim of highlighting exciting 
new discoveries is to inspire them to develop an interest in science and 
technology.  

 Instructions: 

1. Split the class into groups of four.  

2.Print out a variety of 
different Space Scoop 
articles so that each group 
has a different story.  

3.Distribute the articles so 
that the children only see the 
Space Scoop that their group 
is working on (each group 
member will work on the 
same article, while different 

groups will have a different story). 

4.  Ask the students to carefully read through the Space Scoop they have 
been handed. 

5.  When they have finished, ask all the children to close their eyes and 
imagine that they are in a spaceship and that they can see the 
astronomical object(s) or event mentioned in the Space Scoop. 

6. Ask them to write a description of the object(s) or event in the form of 
an eyewitness account. Emphasise the need to use lots of adjectives. 
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6. Tell the children to swap their stories with someone from a different 
group. Then ask them to draw a picture of the astronomical object or 
event described by their classmate. The drawing must be based solely 
on the eyewitness account and not on the original Space Scoop. 

7. Finally, ask the children to pair up with the person that they swapped 
their story with:  

a. Are the drawings similar to what the storytellers had imagined the 
objects or event would look like when writing their eyewitness 
accounts (or if they are similar to the picture used in the Space 
Scoop)? If they are different, ask them to try to figure out why.  

b. Could the storyteller have included more description to help the 
reader? Or is this astronomical object or event so strange and 
bizarre that there are many possible ideas for what it may look like, 
all of which are equally right? Do professional astronomers even 
know how it really looks? 

 

 Curriculum Links: 

Welsh National Curriculum KS2 English,  Reading and Writing.

Conclusion: 

Choose your favourite group based on their adaptation of the Space 
Scoop they were given. Carry out an observing session using the robotic 
telescopes and allow the winning group to choose three objects to 
observe from the list provided. 
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6. Seeing the Invisible 

 Description: 

In this activity students will explore invisible light using just a remote and a 
camera phone. They will learn about the uses of different types of light, 
before carrying out an observing session with the robotic telescopes that 
will allow them to compare views of the Universe in visible and invisible 
light.  

 Materials: 

Remote control 
Camera or camera phone  

Per student 
Invisible Light worksheet (Appendix 6) 
Tablet 

Learning Objectives: 

Understand that there are different types of light. 
Demonstrate infrared light and explore the other types of light in the 
electromagnetic spectrum. 
Discover how different types of light reveal different parts of the 
Universe. 

 Background Information: 

Visible light is a kind of electromagnetic wave, these are a form of energy 
wave that has both an electric and magnetic field. Other types of 
electromagnetic wave (light) are classified by their frequency. From lowest 
to highest frequency these are: Radio, Microwave, Infrared, Ultraviolet, X-
ray, Gamma ray, with visible light in the middle. 
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Radio: Radio waves have the longest 
wavelength, ranging from a few 
centimetres to a few kilometres. Radio 
waves are widely used to transmit 
information, for example: radio, satellites, 
radar and computer networks.  

Microwave: Microwaves are slightly 
shorter than radio waves, they are 
measured in centimetres. Microwaves are 
used to heat food, transmit information 
and even predict the weather. 

Infrared: Anything that gives off heat 
emits Infrared waves, including humans. 
Infrared is used in remote controls.  

Ultraviolet: Ultraviolet from the Sun causes our skin to tan or burn. Luckily 
the Earth’s ozone layer protects us from most of the harmful ultraviolet light 
from the Sun. 

X-ray: X-rays have even shorter wavelengths than ultraviolet waves. X-ray 
light can travel through soft tissue which is why we use it to take pictures of 
our bones.  

Gamma ray: Gamma rays have the shortest wavelength of all types of light, 
this means they also have the most energy. Gamma rays are emitted by 
some of the most violent events in nature, such as nuclear explosions and 
supernovae. 

 Instructions: 

1. Give each student an Invisible Light worksheet (Appendix 6) to refer to 
during the demonstration. 

2. Begin by asking the students how they think a remote works. Explain 
that the remote interacts with the device (TV, projector etc) through a 
type of light called infrared. 
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3. With the remote’s LED visible to the class, press a button on their 
remote. Do they see a beam of light? Why not? Is the remote not 
working? 

4. Press a button on the remote again, but this time look at the LED 
through the camera. Note: ensure as many students as possible can see 
the camera screen. You can also pass the props around for students to 
explore after the demonstration. 

5. What do the students notice this time? The remote is working and it is 
emitting light. However, the human eye can’t detect this type of light. It 
is infrared light. 

6. Can they name any other types of light that cannot be seen by the 
naked eye. Write their answers on the board until you have all types of 
light. You can give them a few clues: Have they ever broken a bone? 
Have they ever reheated their dinner? Do they listen to music in the car? 

I. Radio 
II. Microwave 
III. Ultraviolet 
IV. Infrared 
V. X-rays  
VI. Gamma Rays  

7. You can explain that the Sun gives off all types of light, some that we can 
see and some that we can’t — and so do all other stars. By looking at the 
Universe with X-ray, infrared, radio telescopes etc. we can see all kinds 
of objects that are not visible to the human eye.  
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8. Split the class into groups of three or four. Give each student an Invisible 
Light worksheet (Appendix 6) and a tablet. Ask them to complete their 
worksheets as a group. 

Note: Students should be assured not to worry if the images on the website 
have thin lines on them, this is a simple case of dead pixels on the telescope 
and is unavoidable. 

Invisible Light Worksheet Answers:  

 

Target Visible Light Invisible Light Both

Cigar Galaxy More stars visible 

 

X-ray shows plumes of hot material 

shooting from the centre.

Main galaxy 

disc seen 

side-on

Antennae 
Galaxy

Brighter patches of 

stars seen within the 

galaxy.

Extended halo of material around the 

galaxies

Shape of 

merging 

galaxies

Centaurus A In visible light you see 

the disc of the galaxy,

Huge jets extending from an 

invisible black hole at the centre of 

the galaxy. Jets protruding at a right 

angle to the galaxy disc.

Nothing

Eagle Nebula Cloudy gas is clearer, 

stars are brighter and 

the contrast between 

dark and light starker

Extra stars seen in microwave, 

including stars hidden within the 

dust columns

Stars and 

clouds of gas 

and dust

Crab Nebula Ejected star material: 

shell of cosmic gas 

and dust.

Spinning x-ray disc around central 

neutron star (core of exploded star)

Shell of 

ejected 

material
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Curriculum Links: 
KS2 Science in the Welsh National Curriculum (http://learning.wales.gov.uk/
docs/learningwales/publications/140624-science-in-the-national-
curriculum-en.pdf)“How things work: how light travels and how this can be 
used.” 
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Target Exposure Time

Cigar Galaxy 25s

Antennae Galaxy 240s

Crab Nebula 120s

Centaurus A 120s

Eagle Nebula 120s

Conclusion: 

Finish the activity by taking your own image of at least one of the objects 
from the worksheet using the robotic telescopes: Antennae galaxies, 
Orion Nebula, Cigar Galaxy, Crab Nebula, Triangulum Galaxy.



 

 

7. Build Your Own Model Telescope 

 Description: 

In this activity children will build their own model of an LCOGT 40-cm 
telescope to learn more about how this technology collects light from the 
distant Universe. The activity will conclude with an observing session using a 
real LCOGT 1-metre telescope. 

 Materials: 

Printed Telescope Cut-out Model per student (Appendix 7) 
Scissors 
Glue 

Learning Objectives: 

Learn about the most common types of telescope: Reflector and 
Refractor.  
Understand what an LCOGT 40-cm telescope looks like and gain a 
better understanding of how a reflector telescope works. 
Explore the type of telescope you will use to observe the Universe. 

 Background Information: 

Due to the vast distances between the stars, travelling across the cosmos to 
study astronomical objects up close isn’t possible. Our only vehicle for 
exploring the Universe is a telescope. The LCOGT robotic telescope 
network is available 24/7 to carry out observations of the wonders of the 
Universe, it’s simple to use and can be accessed directly from your 
classroom! In this activity your class will follow the simple steps to create a 
model telescope to take home, then carry out observations of outer space 
and create some unforgettable images! 
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Telescopes 
  
There are many different types of telescope, but the main two are 
‘refractors’ and ‘reflectors’. Refractor telescopes work using a lens that 
bends light to create a magnified image (‘refract’ basically means ‘bend’). 
Reflector telescopes use a curved mirror that reflects (bounces) light to 
create an image. 

All LCOGT telescopes are a type of reflector telescope. The each have a 
large, main mirror a range of sizes (40-cm, 1-metre and 2-metre). The size of 
their main mirror decides the telescope class. The 40-cm telescope build in 
this activity has a main mirror of 40-cm diameter. 

Like the Sun, other astronomical objects produce light which travels in a 
straight line across space at a speed of 300,000 kilometres per second. 
Eventually, the light reaches Earth and travels through the lens of the 
telescope. 

The light hits the large, main mirror at the back of the telescope, which is 
slightly curved (like a spoon). Due to the curvature, the light reflects at an 
angle, and is aimed at a second, much smaller, mirror. The light is then 
reflected off the second mirror to the “eyepiece” which captures the image 
and sends it to a central computer. 

 Instructions: 

1. Print copies of Model of a 40-cm Telescope (Appendix 7) equal to the 
number of students on thin card and hand each student a copy. 

2. Introduce the topic by asking the students how we explore the Universe. 

We have sent rockets to space, such as New Horizons to Pluto and 

Apollo to the Moon, but to study the Universe beyond our Solar System, 

as the distances are so much further, we need to use telescopes. 

3. Find out what the students know about telescopes: do they know what 

telescopes are used for and how they work? Telescopes take images of 

objects in the night sky by collecting light from the sky. 

4. Explain that there are two main types of telescope: refractor and 

reflector. Refractor telescopes bend and magnify the light using a lens  
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and reflector telescopes use a curved mirror to collect as much light as 

possible to create an image. Tell students they are going to build their own 

model of a real reflector telescope before they control one to take images if 

outer space! 

4. Hand each student a Model of a 40-cm Telescope (Appendix 7). 

5. Ask them to follow the instructions on the sheet to build their own model 

telescope. 

 

 Curriculum Links: 

Welsh National Curriculum KS2, Art and Design.

Conclusion: 

Now that you understand what a telescope looks like, use a real robotic telescope 
to create some breath-taking images of the wonders of the cosmos! 
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8. The Size of the Solar System 

 Description: 

How long does it take to travel to the Moon? How long would it take to 
reach the edge of the Solar System? In this activity students learn about the 
size of the Solar System, beginning with the Earth and Moon, and 
expanding out to encompass all the planets.  

 Materials: 

Globe and a scale Moon 
6-metres of string  
Marker Pen 
Ruler or measuring tape 
A calculator 
Size of the Solar System worksheet per student (Appendix 8) 

Learning Objectives: 

Develop an understanding of the scale of the Solar System, moving from 
the closest object to the farthest. 
Use numeracy skills to create a scale model of the Solar System 
Use numeracy skills to calculate how long it would take to travel to 
different parts of the Solar System.   

 Background Information: 

Solar System: The Solar System is made up of the Sun and everything that 
moves around it. There are eight planets, five dwarf planets and lots of 
moons, comets, asteroids and meteoroids. 

 

55



New Horizons: The fastest spaceship ever built is called New Horizons, it 
launched in 2006 on a mission to reach Pluto in the dark, cold outer regions 
of the Solar System, and arrived in 2015. New Horizons travels at an 
amazing average speed of 58,536 kilometres per hour. 
Scale Model: A scale model is a model that shows an object that has been 
made smaller or larger by an accurate amount (called the scale). The scale is 
shown as: the length used for the model, a colon (":"), then the matching 
length of the real thing.  

For example: if a table is 30 cm across, using a scale of 1:30 we would made 
a table that is 1cm across. If a table was 60 cm across and we used the scale 
1:30 again, the model table would be 2cm across.  

If a model has a scale of "1:10", any model with the size of "1" would have a 
size of "10" in the real world, so a model of a room that is 1 metres across 
would show a room that is 10 metres in real life.  

 Instructions: 

1. Hold up your globe and “Moon” from the Universe-in-a-Box toolkit (or 
ask for two volunteers: one to hold the globe, one to hold the Moon. 
Ask the class how far they think the Moon lies from the Earth on this 
scale: should you hold them closer together or farther apart?  

2. Let the students guess a few times, then explain that you could fit 30 
planet Earths into the space between the Moon and the Earth! It is 
384,000 km!  

3. Additionally, you could measure the circumference of the globe, 
multiply this number by 30 and make the distance on the floor to 
demonstrate the exact distance to scale. When using the Universe in the 
Classroom Earth ball the moon should be around 12.5-metres. 

4. How long do the students think it takes to travel this distance in a 
spaceship? 
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5. Can they use a calculator to work out how long it would take to travel to 
the Moon aboard New Horizons? 

384,000 ÷ 58,536 = 6.56 hours. 

6. Now ask the students what the next closest object is to the Earth? 
(Answer: Mars.) In the next part of the activity they will learn the size of 
the Solar System and the distance between the objects.  

7. Get a piece of string and draw a thick stripe on the string near one end, 
this will represent the Sun. 

8. Now you can either ask the students to practise their numeracy skills and 
fill in the Size of the Solar System worksheet (Appendix 8), or just use 
the values in the table below to demonstrate the distances between the 
planets in the Solar System. 

 
Planet Distance from Sun (km) Distance (cm)

Mercury 57, 000, 000 5.7

Venus 108, 000, 000 10.8

Earth 150, 000, 000 15

Mars 228, 000, 000 22.8

Jupiter 780, 000, 000 78

Saturn 1, 430, 000, 000 143

Uranus 2, 880, 000, 000 288

Neptune 4, 500, 000, 000 450

Pluto 5, 910, 000, 000 591
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9. Ask for a volunteer to measure the distance from the “Sun” to Mercury 
using the values on the table above (or their own values). Draw a line on the 
string with the marker pen to represent Mercury.  

10. Next, ask a second volunteer to measure the distance from the Sun to 
Venus. Continue until you have marked off the distance to each planet (plus 
to dwarf planet Pluto).  

11. Now ask for nine volunteers to come and act as the planets. To choose 
your volunteers, you could ask the students to give you the name of the 
planets in order from the Sun (e.g. after Mercury, choose the student who 
names Venus).  

12. Ask them to stand in the correct order — Sun on the far-left and farthest 
planet from the Sun on the far-right — behind the string and hold their 
thumb over the small point representing their assigned planet. 
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13. What do the other children notice: 
i. Are all the planets equally spaced?  
ii. Are the planets further from the Sun closer together or further 

apart?  
iii. Why do they think this is? 

14. If it takes around 7 hours to travel from Earth to the Moon, how long do 
they think it would take to get to Mars, Jupiter or even Pluto? 

15. Ask the students to work out how long it would take to travel to each 
planet aboard New Horizons using the distances in their table. They will 
then convert the number from hours to days (by dividing by 24).  

 

Curriculum Links: 

Welsh National Curriculum KS2 Science, The Sustainable Earth: ”The relative 
positions and key features of the Sun and planets in the solar system” 

Conclusion: 

Now that you understand the awesome distances in space and  why 
telescopes are such an essential tool in the exploration of our vast 
Universe, invite the class to use the robotic telescopes to discover the 
wonders of the cosmos!

59



 

 9. Design a Galaxy 

 Description: 

Learn about the different types of gigantic star-filled galaxies in the Universe 
in a fun art activity, while practising numeracy skills, too! 

 Materials: 

Printed Galaxy Fact Sheets (Appendix 10), one page per student 
Black paper 
Glitter 
Glue 
Ruler 
Art materials (paint, pipe cleaners, fabric etc.) 
Optional: Calculator per student 

Learning Objectives: 

Develop an understanding of the vast number and variety of galaxies in 
the Universe, 
Use numeracy skills to calculate the size of different galaxies, 
Use numeracy skills to make a scale drawing of a galaxy. 

 Background Information: 

A galaxy is a massive group of stars, star clusters, interstellar gas and dust, 
and dark matter which is all gravitationally bound together. There are 
hundreds of billions of galaxies in the Universe, they come in all sorts of 
shapes and sizes but the three most common types are spiral galaxies, 
barred spiral galaxies and elliptical galaxies. 

The most common type of galaxy is called a “spiral galaxy”. Spiral galaxies 
look like spirals, with long arms winding toward a bright bulge at the centre.  
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About 70% of the galaxies in the local Universe are spiral galaxies. Our own 
galaxy, the Milky Way, is a typical spiral galaxy.  

Spiral Galaxy 

Some spiral galaxies have arms that are wound 
tightly, while other galaxies have very loosely-wound 
arms. The arms of a spiral galaxy have lots of gas and 
dust, and they are often areas where new stars are 
constantly forming. The bulge of a spiral galaxy is 
composed primarily of old, red stars. Very little star 
formation goes on in the bulge. 

Barred-spiral Galaxy 

Barred spiral galaxies are spiral galaxies with a long 
bar in the middle, with spiral arms coming off the 
ends. Around two-thirds of all spiral galaxies are 
barred-spirals, including our galaxy, the Milky Way. 
Like spiral and elliptical galaxies, barred-spirals are 
thought to have a black hole lurking in their 
centres. 

Elliptical galaxy 

Elliptical galaxies are named after their shape 
(an ellipse is a stretched circle shape). Elliptical 
galaxies are made up of mostly old stars, and 
do not have much gas and dust. There is very 
little new star formation in these galaxies. 
Elliptical galaxies also come in many sizes. The 
largest galaxies we see are ellipticals, but, 
elliptical galaxies can also be small. About 
60% of all galaxies are ellipticals. 

 

Image Credit: LCOGT

Image Credit: LCOGT

Image Credit: ESO
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 Instructions: 

1. Divide your class into pairs and assign each pair a class of galaxy: Spiral 
Galaxy, Barred-Spiral Galaxy or Elliptical Galaxy. Hand each pair the 
appropriate worksheet (they will only need the information sheet for the 
type of galaxy they are working on). 

2. They will now read the description of their object on the worksheet. 

3. Ask each pair to choose one of the three galaxies at the bottom of their 
sheet. The table provides information on the size of the galaxy and the 
scale they are to use. 

4. Explain that 1:100 means they divide the size of their galaxy (in light 
years) by 100, 1:250 means they divide the size of their galaxy by 250 
etc. You will find a table below that provides the correct size for each of 
the nine potential galaxies. 

5. Ask the children to calculate the scale of their galaxy. The result will tell 
them the length of their galaxy in centimetres.  

6. Explain that every centimetre represents the 
number of light years shown to the right of 
the colon in their ratio, e.g. 1:100 means 
1cm = 100 ly.   

7. Once they know the length of their galaxy, 
the children can begin to draw it. Ask them 
to lightly draw a line the length of their 
galaxy (as calculated in Step 5) on a piece of 
black paper. 

8. Then with this line as reference, they can 
sketch their galaxy using a pencil. Make sure 
their galaxy is the right shape as described 
on their fact sheet.  

9. The next step is to outline their galaxy with glue and sprinkle a generous 
helping of glitter to represent the many millions of stars in each galaxy.  

10. From there the students can use a range of other materials to add the 
other features described on their worksheet, e.g. spiral arms, halo,  
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bulge. This is a good opportunity to practise techniques you are currently 
teaching in Art, such as mosaic, texturing etc. 
 
Bonus Exercise 

Once each pair has completed their galactic 
artwork and it has dried properly, you can 
put all the galaxies together to create a 
famous Hubble Tuning Fork diagram. It 
makes a fantastic piece of wall art for your 
classroom! To do this follow the steps below. 

1. Stick each galaxy in the correct place to 
form your own Tuning Fork, with the 
smallest galaxies on the left, working up 
to the largest on the right. (See image). 

2. Finish the activity by asking your students 
if their galaxy is larger or smaller than the galaxy of the pair next to them.  

Does this mean it is larger/smaller in real life? The answer is only for 
galaxies of the same class. This is because you can only compare the size of 
two models  fairly if they use the same ratio.  

3. Once their galaxy is dry, ask students to show and describe their 
galaxy, either to the class or in small groups. What is the name of their 
galaxy? What type of galaxy is it? What features of the galaxy have 
they included in their artwork? 

 

 

Conclusion: 

Now that your class is familiar with what a galaxy is and their existence in the 
Universe, use the robotic telescopes to take three pictures, one of each type of 
galaxy: spiral, barred spiral and elliptical.  
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Answer Table: 

Curriculum Links: 

Welsh National Curriculum KS2 Mathematics, “Calculate in a Variety of 
Ways” and “Investigate Patterns and Relationships”.

Galaxy Type Galaxy Name Galaxy Size (cm) 

Elliptical Messier 60 17

Elliptical Messier 81 12

Elliptical Messier 49 24

Spiral Messier 74 18

Spiral Messier 81 20

Spiral Messier 88 22

Barred-Spiral Messier 66 19

Barred-Spiral Messier 108 18

Barred-Spiral NGC 1300 21
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10. Galaxy Shape Poem 

 Description: 

In this activity students will learn about galaxies while practising their 
creative skills in a drawing and writing exercise.  

 Materials: 
  
Per student 

Printed Spiral Galaxy Fact Sheet (Appendix 10) 
Printed Galaxy Template (Appendix 11) 
Scrap paper 
Pencil 

Learning Objectives: 

Develop an understanding of the vast number and variety of galaxies in 
the Universe, 
Use creative thinking and practice literacy skills to create a shape poem 

 Background Information: 

A galaxy is a massive group of stars, star clusters, interstellar gas and dust, 
and dark matter which is all gravitationally bound together. There are 
hundreds of billions of galaxies in the Universe, they come in all sorts of 
shapes and sizes but the three most common types are spiral galaxies, 
barred spiral galaxies and elliptical galaxies. 

The most common type of galaxy is called a “spiral galaxy”. Spiral galaxies 
look like spirals, with long arms winding toward a bright bulge at the centre. 
About 70% of the galaxies in the local Universe are spiral galaxies. Our own 
galaxy, the Milky Way, is a typical spiral galaxy.  
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Some spiral galaxies have arms that are wound tightly, while other galaxies 
have very loosely-wound arms. The arms of a spiral galaxy have lots of gas 
and dust, and they are often areas where new stars are constantly forming. 
The bulge of a spiral galaxy is composed primarily of old, red stars. Very 
little star formation goes on in the bulge. 

 Instructions: 

1. Hand each student a Spiral Galaxy Fact Sheet (Appendix 10). 

2. Each student will also need a pencil, a piece 
of scrap paper and either a sheet of plain 
paper or a Galaxy Template (Appendix 11). 

3. Ask the class to read the paragraph about 
their galaxy on the worksheet. 

4. Then ask the students to draw an outline of 
their object (see example to the right). Note: 
If you chose to provide each student with a 
Galaxy Template, you may skip this step. 

5. They will then create a Shape Poem. To do 
this, ask the student to write a poem on a 
spare piece of paper about space and spiral 
galaxies based on the information on their fact 
sheet and their current knowledge of space.  

6. Once finished, they will then copy their poem out along the outline of 
their galaxy, following its shape (see the example in the photograph 
above). 

7. You may ask the students to come to the front of the class one at a time 
and share their work, showcasing their picture and reading their poem. 
Look for students who have included the specified features of spiral 
galaxies: spiral arms, black hole, disc, central bulge, gas, stars. 
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 Curriculum Links: 

Welsh National Curriculum KS2 English, Writing.

Conclusion: 

Now that your class is familiar with what a galaxy is and what they look like, 
use the robotic telescopes to take three pictures, one of each type of 
galaxy: spiral, barred-spiral and elliptical.  
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11. Discover Time Zones 

 Description: 

Different parts of the planet experience different times, when it’s lunchtime 
in Wales, children in Australia are already fast asleep! Time zones are an 
important, but confusing concept. This activity uses hands-on 
demonstrations to explain the motion of the Earth and the need for different 
time zones in a clear and understandable way. 

 Materials: 
  

Earth Ball 
x7 Small stickers 
Lamp 
Printed Time Zones Worksheet per student (Appendix 12) 

Learning Objectives: 

Students will understand the concept of time zones and become familiar 
with the following key terms: Prime Meridian, Longitude, Time Zone. 
Students will learn how to calculate the time at different longitudes in 
relation to the Prime Meridian. 
Students will appreciate the need for telescopes at different longitudes. 

 Background Information: 

Towns and cities around the world used to set their clocks by the Sun, but 
dawn and dusk occur at different times in different places because of the 
Earth’s rotation. The long travel times and lack of long-distance 
communications back then meant that the time differences were barely 
noticeable. The need for standard time zones didn’t emerge until the 1800s, 
with the spread of high speed transportation systems.  
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In 1884, an international panel decided upon the system of time zones that 
is essentially the one we still use today. Time zones are based on the fact 
that Earth moves through 15 degrees of longitude each hour. Therefore, 
there are 24 standard time zones (24 hours x 15º = 360º).  

Time zones are counted from the Prime Meridian which is 0º longitude. The 
Prime Meridian runs through Greenwich, England. However, in practice, the 
shape of time zones has been changed to match internal and international 
political borders. Some countries have non-standard time zones, usually 
with a 30-minute offset, although a few have a 45-minute offset. 
  
UTC (Universal Time Coordinated) is the common time standard across the 
world. The definition for time zones can be expressed as UTC ± n, where n 
is the offset in hours. For example, GMT = UTC ± 0, but BST = UTC + 1:00.  

 Instructions: 

1. Before beginning this activity, mark the location of each of the 7 LCOGT 
observing sites on your globe using stickers. See the image below.  
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2. In this demonstration your lamp will act as the Sun. Set up a lamp on a 

table where the class can watch. Note: If the class is unfamiliar with day 

and night, re-cap this with a short demonstration first.  

3. Begin by asking the class to locate your school on your globe. Position 

the globe so that your school is directly facing the lamp. This position 

represents midday at your school.  

4. Ask your students whether they can rotate the globe to show the current 

time.  

Note: The Earth rotates in an anticlockwise direction on its axis. 

5. Now draw your students’ attention to the observing sites marked on your 

globe. Hold the globe in position and ask the following questions: 

I. Can the class estimate the time at each site? (For younger 

children ‘day’ or ‘night’ will suffice.) 

II. Which telescopes could be used to carry out observations at this 

time? 

6. Turn the globe so that your school is facing directly away from the lamp. 

Explain that this set up shows their school at midnight. Ask for a 

volunteer to look around the Earth ball. Ask them which observatories 

can observe the night sky now and which are no longer available? 

 

Observatory Location

Haleakala Hawaii , USA

McDonald Texas, USA

Cerro Tololo Chile

Sutherland South Africa

Siding Springs Eastern Australia

Teide Tenerife

Ali Tibet, China
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7. Explain that LCOGT has observatories all over the world so that they can 

keep an eye on the Universe no matter what time of day it is! This way 

we won’t miss anything, such as a star suddenly exploding! 

8. For the next part of the activity, hand each student a Time Zones 

Worksheet (Appendix 12). 

9. Explain that the Earth has been divided into 24 segments, separated by 

imaginary lines running from the North Pole to the South pole around the 

planet. Demonstrate longitude on the globe. 

Note: Longitudes run from North to South, intersecting the equator.  

10.Ask your students why there are 24 time zones. The answer is that there 

are 24 hours in a day. 

11. For more advanced students you can also explain that each of the 24 

time zones (theoretically) covers 15 degrees longitude of the Earth. Ask 

them to multiply 24 by 15 (24 times zones covering 15 degrees). The 

answer is 360, which is the number of degrees in a circle (or the 

circumference of the planet.) 
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12.Ask the students to mark the line running down the centre of their 

worksheet in a bright colour.  

13.Ask the class to label the line the ‘Prime Meridian’. Explain the Prime 

Meridian runs right through Greenwich near London. 

14.The Earth rotates in an anticlockwise direction so moving East from the 

Prime Meridian we add one hour for every time zone. Moving West, we 

subtract one hour for every time zone. E.g. if it’s 11am (11:00) along the 

Prime Meridian, it will be 8pm (20:00) in Tokyo which is 9 segments East.  

15.Ask your students to work out which segment your school is located 

within and note the current time (rounded to the nearest hour) in the 

correct segment in your sheet. Label this ‘My School’ or similar. 

 

16.Using that time as a baseline, ask the students to work out the current 

time at each location and LCOGT observatory on their worksheet and 

write their answer in the space indicated. 
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Siding SpringMcDonaldHaleakala SutherlandCerro Tololo

New York WellingtonLondon

Appendix 12: Time Zones WorksheetName: 

Date: 

STUDENT WORKSHEET

1. Mark the line running down the centre of the grid below in a bright colour.

2. Label this line the Prime Meridian in the space above the grid, where indicated. The Prime Meridian has a longitude of 0°.

3. Underneath ‘London’ write down the current time. 

4. The Earth rotates in an anticlockwise direction. Therefore, moving East from the Prime Meridian we add one hour for  every time zone. 
Moving West, we subtract one hour for every time zone. Based on this, calculate and note down the time at each of the locations named.

Sutherland

Teide

Ali



17. Now allow the class to check their answers using a globe and lamp. 
Position the globe and lamp to show the current time. Does it look like 
the observatories are positioned at the right place for the times they have 
calculated? (E.g. if an observatory is at 3am it should be in darkness, an 
observatory at 11am should be experience daytime.) 

Time Zone Worksheet: Answers 

 
 

Conclusion: 

Now that the students understand that the LCOGT network provides 24-
hour access to the night sky, carry out a real-time observing session using 
an available robotic telescope. You will need to reserve a slot in advance. 
To do this, contact your Project Coordinator (schools@lcogt.net) with the 
time and date for your slot. To decide what targets to observe, ask the 
students to discern which telescopes could carry out the observation right 
now. The first student to correctly name an available telescope gets to 
choose which object you observe. 
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Observatory or City Location Time Zone

Haleakala Hawaii , USA UTC-10:00

McDonald Texas, USA UTC-06:00

Cerro Tololo Chile UTC-03:00

Sutherland South Africa UTC+02:00

Siding Springs Eastern Australia UTC+10:00

Teide Tenerife UTC±00:00

Ali Tibet, China UTC+05:30

New York New York, USA UTC-04:00

London United Kingdom UTC±00:00

Wellington New Zealand UTC+12:30



Curriculum Links: 

KS2 Science in the Welsh National Curriculum, “Sustainable Earth: the daily 
and annual movements of the Earth and their effect on day and year length”
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12. The Hemispheres 

 Description: 

Around 9000 stars are bright enough to be visible to the naked eye, but 
even in the most perfect observing site imaginable we can only see half of 
them at once. This is because the planet will always obscure some of the 
night sky from our view. This activity will explain this complex idea with a 
simple hands-on demonstration, while also explaining the important 
concepts of the Equator and the Hemispheres. 

 Materials: 
  

Printed Astronomical Images (Appendix 13) 
Printed Figurines (Appendix 17) 
Globe or Earth Ball 
Adhesive putty (such as Blue tack) 
String (long enough to wrap around Globe/ Earth Ball) 
x7 small stickers 

Learning Objectives: 

Identify the position and significance of the Equator, Northern 
Hemisphere and Southern Hemisphere. 
Become familiar with the rotation of the Earth, including the axial tilt. 
Understand that we can only see half the celestial hemisphere from any 
one location. 
Understand why it is important to have telescopes located in both 
hemispheres. 

 Background Information: 

The Earth is a sphere. An invisible line drawn around the Earth called the 
Equator splits it into two halves, these halves are known as Hemispheres. To 
the north of the equator is the Northern Hemisphere; to the south of the 
equator is the Southern Hemisphere.  
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The Northern Hemisphere includes all of Europe, North America, the 
northern parts of South America, two-thirds of Africa and almost all of 
Asia.The Southern Hemisphere includes Australasia, Antarctica, most of 
South America, one-third of Africa and a tiny bit of Asia. The image and 
table below show the location of the seven main LCOGT observing sites. 

Instructions: 

Preparation 

1. Before beginning this activity, print out Appendix 13: Astronomical 
Images and Appendix 17: Figurines.  

2. Cut out the two astronomical images and two of the figurines.  

3. You should have two pictures of the night sky: one of the North Star and 
one of the Andromeda Galaxy (Appendix 13). Using adhesive putty stick  
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Observatory Location

Haleakala Hawaii , USA

McDonald Texas, USA

Cerro Tololo Chile

Sutherland South Africa

Siding Springs Eastern Australia

Teide Tenerife

Ali Tibet, China



the North Star high on a wall. Stick the Andromeda Galaxy low down on the 
opposite wall.  

4. Place your 7 stickers on your globe, each one will mark the location of an 
LCOGT observatory. Find the locations on the image and table in the 
Background Information section. 

Instructions 

1. Check the students understand how the Earth rotates; demonstrate the 
rotation of the Earth using your globe or Earth Ball and make sure to 
include the Earth’s axial tilt  (23.4°) . Note: The Earth rotates in an anti-
clockwise direction. 

2.  Ask the students if they have ever heard of the North Star: 
a. Where do we see the North Star? (Directly above the North Pole). 
b. Does the North Star ever move away from the North Pole (e.g. 

when the Earth rotates)? (No). 

3. Ask a volunteer to simulate a day on Earth using the globe/ Earth Ball. 
Make sure they keep the Earth tilted and the North Pole pointed at your 
picture of the North Star. 

4. Once they understand the way the Earth moves in relation to the North 
Star, ask the students how many sides the Earth has. Of course, the Earth 
is a sphere so it has just one side. However, explain that we do split the 
surface into two halves called Hemispheres. 

 

Figurines

OBSERVATORY 
SITES
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5. Ask a volunteer to help wrap the string around the centre of the globe to 
denote the equator (see image below). Write the following terms on the 
board to help your students remember: Equator, Hemispheres, 
Northern Hemisphere, Southern Hemisphere. 

6. Point to each of the following on the globe in turn,   
1. Explain what the Equator is to the class. 
2. Explain that we call the two regions above and below the equator 

the Hemispheres.  
3. Explain that the half of the globe to the north of the equator is 

called the Northern Hemisphere and the half of the globe to the 
south of the equator is called the Southern Hemisphere. 

7. Now, attach two figurines 
to your globe with blue 
tac; place one standing 
close to the North Pole 
(e.g. in Greenland or 
Finland) and one close to 
the South Pole (e.g in 
Chile or Australia). 

 

EQUATOR

NORTHERN 
HEMISPHERE

SOUTHERN 
HEMISPHERE
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8. Ask a volunteer to again simulate the rotation of the Earth (mindful of the 
axial tilt and position of the North Star). Ask them to repeat this a few 
more times with the other students watching the images of Andromeda 
and the North Star carefully: 

a. Did the class notice anything? At what time of day could the 
figurine in the Northern Hemisphere see the image of 
Andromeda? (Never). 

b. At what time could the figurine in the Southern Hemisphere see 
the North Star? (Never). 

9. The students should realise that the figure based in the Northern 
Hemisphere is never be able to view Andromeda, this can only be seen 
by the figurine in the Southern Hemisphere, and vice versa.  

10.Although some night sky objects that can be seen from both 
hemispheres, there are many that can only be seen from one 
hemisphere, this is why LCOGT has telescopes all over the world, so they 
can see every bit of the night sky! Point to the different observatories on 
your globe to demonstrate the locations on both hemispheres. 

 

Andromeda 
Galaxy

North  
Star
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Curriculum Links: 
KS2 Geography in the Welsh National Curriculum, Skills: “Locating places, 
environments and patterns.” 

Conclusion: 

By the end of this activity students should understand that the Earth has 
two Hemispheres and why we need observatories in both the Southern 
and Northern Hemispheres. Now choose two astronomical objects from 
the list below; one that is visible from the northern half of the night sky and 
one from the southern half. Request observations of both images using the 
robotic telescopes and see the benefits of a world-wide robotic telescope 
network first hand! 

Below are a few examples of northern and southern astronomical objects 
you could observe.  

Northern 
Hemisphere

M2 NGC 6217 NGC 5866 Abell 2218 NGC 6946

Exposure 
Time

45s 45s 30s 180s 200s

Southern 
Hemisphere

Eta 
Carinae

NGC 3324 NGC 3293 NGC 2547 NGC 3201

Exposure 
Time

5s 120s 11s 30s 55s
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13. Dark Skies and Light Pollution 

 Description: 

In this activity you will build a DIY planetarium in your classroom, allowing 
your students to explore the effects of light pollution, experiment with 
possible solutions and learn why astronomers need dark skies.  

 Materials: 
  

Printed Dark Skies Worksheet  per student (Appendix 14) 
Printed Observatory Images (Appendix 15) or Observatory Images 
Powerpoint downloaded from: http://tinyurl.com/observatory-PPT  
Small cardboard box (7cm x 7cm) 
Paper plate (white) or white paper 
Large blanket or two 
Flash Light x2 
Illustrated book 
Figurine 
Tape 
Pin 

Learning Objectives: 

Explore the effects of light pollution and experiment with possible 
solutions. 
Discuss the best location to build an observatory or carry out 
astronomical observations. 

 Background Information: 

If you are out in the countryside or at sea and you look back over a town or 
city you will see a glow (usually orange from the street lights) over the area - 
this is actually referred to as light pollution. If you are in the city then there is  
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so  much light being shed skywards that all the faint stars disappear, only 
the Moon and the brightest planets and stars remain visible. 

To reduce light pollution, instead of letting all the light escape upwards 
where no one needs it - which also creates pools of light and deep shadows 
down here where we need it - we must design lights that stop spillage from 
the top and sides and instead point the lights downwards where we want 
the light.  

 Instructions: 

Preparation 

Before beginning the activity, create a DIY planetarium in your classroom 
by following the steps below:  

1. Drape the blanket over a decent sized desk and ensure you block out all 
light. This is your DIY planetarium. 

2. Stand an open book on the floor inside the DIY planetarium with a 
detailed illustration visible and stand the small figurine within the book. 
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3.Take the cardboard box and poke holes 
in the top using your pin. Create a 
distinctive shape (e.g. an alien, a smiley 
face, a common constellation). The holes 
will act as the stars in our night sky. 

4.Place a flash light inside the box so its 
light shines through the holes. Use tape to 
hold the flash light in place. 

5.Finally, place both box and flash light 
inside your DIY planetarium so that the 
light from the flash light shines through the 
holes and onto the underside of the table. 

Activity Steps 

1. Divide the students into pairs. Ask them to enter the DIY planetarium 
one pair at a time. Before they enter, provide each pair with a flash light, 
a small paper plate and a Dark Skies worksheet (Appendix 14). 

2. When each pair has entered the DIY planetarium and have discussed in 
pairs the points listed on their worksheets, lead a group discussion 
around the following points: 

I. Does the lampshade make it easier to see the landscape (the 
image in the book) ? 

II. When are the stars more visible? 
III. When is the figure more visible? 
IV. If the flash light was a real lamppost, would it be more suitable in 

the streets for people walking at night? 
V. What affect do lampposts have on astronomical observations in 

towns and cities? How could this be fixed? 
VI. Based on this activity, where is the best place to build an 

observatory? (E.g. in a busy city, in the countryside, on a 
mountain.) 
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3. Show the students the photos of the LCOGT observing sites (Appendix 
15) or using the Observatory Images powerpoint, and discuss why these 
sites may have been chosen: 

a. The observing sites are remote; far from light pollution. 
b. Some are located in dry, desert landscapes without much rain or 

cloud cover. 
c. All are high altitude to sit above cloud cover, rainstorms etc. 
d. No lampposts or public lighting at observing sites.  

  

Curriculum Links: 

KS2 Geography in the Welsh National Curriculum, Skills: “Understanding 
places, environments and processes.”

Conclusion: 

Now that the students understand the benefits of a dark sky observing 
location, use the robotic telescopes to show just how impressive a good 
view of the night sky can be. Choose any object from the list provided on 
the observing website. 
You can also use LCOGT’s All Sky Cameras to enjoy a fantastic view of the 
night sky by visiting lcogt.net/camera/ 
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14. Build Your Own Star Map 

 Description: 

Make a rotating star map (called a planisphere) to explore the night sky. A 
planisphere can show the stars and constellations in the sky at any given 
time or date. 

 Materials: 
  

Printed Planisphere template per student (Appendix 16) 
Split pin per student 
Scissors 
Glue 

Learning Objectives: 

Learn how a planisphere can be used to navigate the night sky and 
discover our place in the Universe 
Practise coordination skills while building a usable planisphere 

 Background Information: 

A planisphere is a circular star map of the night sky. The star map contains 
the brightest stars and constellations visible from Earth. The composition of 
the night sky depends on whether the observer is on the Northern or 
Southern Hemisphere and on their latitude and longitude. 

 A planisphere is constructed to freely rotate about a common pivot point at 
its centre. Planispheres usually have transparent windows designed for a 
particular latitude and longitude to show only that part of the sky visible 
from a given latitude; stars below the horizon are not included. 
      
A full twelve months of calendar dates are marked on the rim of the star 
map. A complete 24-hour time cycle is marked on the rim of the overlay.  
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The window is marked to show the direction of the eastern and western 
horizons.  
   

 Instructions: 

1. Hand each student a printed copy of the Planisphere Template 
(Appendix 16) and a pair of scissors. Lead them through the instructions 
below. 

2. Begin by cutting out the Star Map (outside) shapes on the first two 
pages, leaving only the coloured sections.  
Note: Make sure you cut out the white inner sections (see image 
below). 

3. Next cut out the Southern Hemisphere Star Map and the Northern 
Hemisphere Star Map circles on the third and fourth pages of the 
template. 
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4. Stick the circles together, back-to-back with the drawings on the outside. 
Ensure that the months are lined up on both sides. 

5. Once done, put the inner circle to one side.  

6. Back to the Star Map (outside), there is a flap on the left side of each. 
Fold these flaps along the gold line. 
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7. Next, line-up the two sides of the Star Map Outside (coloured sides 
facing outwards) and glue the flaps to stick both sides together. 

8. Once the Star Map Outside is complete, insert the inner star map and 
align the two. You should see the months above the Star Map Outside. 
(See image on the left.) 

9. Once aligned, pierce a hole through the centre of the cross bar using a 
sharp pencil. Insert a spit pin through all layers and open the pin to hold 
your planisphere together.  

Note: For best results turn to the Northern Hemisphere side and push 
your pin directly through the North Star. This is a slightly larger star at 
the centre of the wheel, in the constellation Ursa Minor. 

10. You should now have a rotating star map that can be used to find out 
which constellations and objects can be seen in the night sky 
throughout the year, in both the Northern and Southern Hemispheres! 

11.  To use the planisphere you will first need to choose a date, let’s start 
with today’s date. Find the date on the outer circle (each month has 
marks representing days).   

 

Spy Circle

Time (24-
hour clock)

North Star

Date wheel
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12. Next choose a time. You will probably want to choose a time after the 
sun sets. The time is marked on the inner circle (using the 24-hour clock). 

13. Rotate the star map to line up your chosen date with your chosen time.  

14. Remember to read the correct side of your planisphere. E.g. If you live 
on the Northern Hemisphere look at the Northern Hemisphere side. 

15. Once done you will see the constellations and stars visible at your 
chosen time and date through the window!  

Note: Those living on the Northern Hemisphere side are lucky to have 
the North Star sitting directly above the North Pole. This can make it 
much easier to begin navigating the stars. The North Pole is a very bright 
star that can even be seen inside most towns on a clear night.  

16. Allow your students to familiarise themselves with their star maps and 
ensure they are confident they know how to read them. To check they 
understand what they are seeing, discuss the following questions with 
your class: 

1. What does the edge of the spy window represent? (The horizon) 
2. Why does our view of the night sky change? (Rotation of the 

Earth and movement of Earth through its orbit around the Sun). 
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3. Which constellations will be easiest to see? (The brightest 
constellations will be more visible, although the brightness is not 
displayed on the star map. The answer we’re looking for is ‘those 
closest to the centre of the spy window — furthest from the 
horizon — these will be highest in the sky and therefore less likely 
to be blocked by light pollution, building etc. 

 

 

 Curriculum Links: 

KS2 Art and Design in the Welsh National Curriculum, Making: “design and 
make three-dimensional objects and artefacts using a range of various 
materials for a variety of purposes”.

Conclusion: 

Now that the students have a tool to navigate the night sky at any time or 
day, invite them to explore the night sky beyond the naked eye using 
robotic telescopes.
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Appendix 1: Reflecting Telescopes 

Name___________________________

Student worksheet

1. Use a ruler to draw the path of light from the stars to the eyepiece to 

describe how a reflecting telescope works. 

28

Date___________________________

Image Credit: C.Provot
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Student worksheet

2. Use the three words below to fill in the gaps in the following sentences. 

Each word should only be used once: 

         TRANSPARENT, OPAQUE, REFLECTIVE. 

The telescope opening must be ____________________ to allow light 
through. 

The telescope’s mirrors must be ____________________ to direct light 
to the eye. 

The sides of the telescope must be ____________________ to stop 
light from escaping.
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Group of Stars Moon 

Asteroid Sun 

Earth Galaxy 

1. Circle the objects which are light sources. 

Name: __________________________ 
Date: ___________________________

Appendix 2: Light Sources 

Student Worksheet
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______________________________
______________________________

2. How do light sources allow us to see other objects? 

______________________________
______________________________
______________________________
3. Can rock or metal become light sources? 

Shooting stars are actually just little bits of rock 

and metal that come into our atmosphere from 

outer space. When they hit the air around Earth 

(called our atmosphere) they become very hot and 

begin to burn up. We see them as blazing streaks 

of light that move across the sky very quickly!

Image Credit: Kai Bader
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The pupil is the black circle at the centre of your eye. 

The pupil is a hole that lets in light. Your pupil can 

grow larger or smaller depending on the amount of 

light: if you are in a dark room your pupil will get 

larger, to let in more light and if you are in a bright 

room it will get smaller.  

2. Ask your partner to look at your eyes. What size are your pupils? Ask them to 

choose from the four options below. Circle the correct size. 

Let’s find out whether your eyes are 
more powerful than a robotic telescope. 

1. Write down the similarities and differences between your eye and a telescope. 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

  

Part 1. The Size of Your Pupil 

Pupil Size 2mm 3mm 4mm 5mm

Pupil Size

Appendix 3: Eye vs Telescopes

Student worksheet
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The robotic telescopes don’t have pupils to collect light, they use 

mirrors to gather light instead. The mirror in each robotic telescope is 

1-metre across. This means the mirror has a light collecting area of 

7853 cm2! That’s much more than your pupil! 

3. Based on your answer to question 2, use the table below to work out how much 

larger the telescope’s light collecting area is than your pupil.  

Enter the correct amount into the sentence below: 

The robotic telescope has ___________ times more area  
to collect light than me. 

Now we’re going to test your reaction time. This will tell us 

how long your eyes can collect light.  

To see very faint objects like galaxies and distant stars, 

telescopes have to stare into space for minutes on end. 

The longer they look, the more light they can collect to see 

fainter objects. Robotic telescopes can stare at one patch 

of sky for up to 5 minutes — that’s 300 seconds! 

Pupil Size 2mm 3mm 4mm 5mm

Compared to 
telescope

25,000 times 
smaller

11,000 times 
smaller

6,500 times 
smaller

4,000 times 
smaller

Part 2. Your Reaction Time
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5. Hold your hand near the bottom of the ruler and when your partner drops the ruler, 

you must try to catch before it touches the desk. If you have a stopwatch, you could 

even try timing it 

6. How quickly do you think you reacted to catch the ruler? Circle your answer below. 

  1 second (1s) 

  1/2 a second (0.5s) 

  1/4 of a second (0.25s) 

  1/10 of a second (0.1s)

A normal person’s reaction time is a tenth of a second (about 0.1 seconds). This 

means we can collect light for 0.1 seconds at a time.  

The robotic telescopes can collect light for 300 seconds. Completing the calculation 

below to find out how much longer the telescope can collect light than us: 

300 seconds ÷ 0.1 seconds = ________ seconds 

That means the robotic telescopes can collect light for 
________________ times longer than me!

4. To find out how long your eye can collect light for, you and your partner will 

take turns catching a ruler before it hits the desk. (See image below).
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Part 3. Sharpness of your eye 

We will now test how sharp your eyes are (how many small details you can see).  

7. Your teacher should have placed a piece of card on the window and marked some 

points on the floor. The closest one should say 1-metre. That’s because this line is 1-

metre away from the window. 

8. Stand at the 1-metre line and look at the piece of card. Can you see the two 

separate holes? If you can see two individual two holes, move back to the 2-metre 

line. 

9. Keep moving further back until both the holes blur into one. When this happens, 

look down to see which line you are stood at. Which line was it? ________ metres  

The telescope can see these two small holes from 4500 metres, that’s 4.5 km away!  

10. How many times more detail can the telescope see than your eye? To find out 

divide 4500 metres by the number you wrote above. 

4500 ÷ ______ = __________ 

The telescope can see ________ times more detail than me.

Sharp Blurry

Image Credit: C.Provot

98



Part 4: Measure your Field of View 

11. The last thing we want to measure is your field of view. This is how much you can 
see at once. 

12. To test how big your field of view is, you need 
a protractor. 

13. First, hold your right arm directly in front of 
you with your thumb up. Look directly at your 
thumb. 

14. Now, without looking away from this point 
stretch your left arm out to the side of you and 
move it back, so you can’t see it. Again raise your 
thumb (See picture). 

15. Still staring straight ahead, move your left arm 
slowly into view, with your thumb wiggling. As 
soon as you can see your arm from the corner of 
your eye, pause.  

16. Your partner will now place a protractor on your left shoulder and measure the 
angle of your arm as accurately as possible.  

My Left Angle is  _____________ degrees 

17. To find out your left field of view, do the following sums: 

90° - Your Left Angle°=  _____________ ° 

18.  Now times that number by two to get your full Field of View. 

2 x Your Left Field of View° =  _____________ ° 
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The picture below shows how much a human with normal vision can see at once. 

The small blue box (look at the Moon) shows how much the robotic telescopes can 

see at once — it’s far less! 

19. The telescope can see around half a degree (0.5°). How does this compare to 

your field of view? 

______________________________________________________________________________ 

______________________________________________________________________________ 

20. Find out exactly how much larger your field of view is than the telescope, by 

doing the calculation below. Put your field of view in the blank space, in degrees. 

_______° ÷ 0.5° = _______  

21. Your answer to this calculation tells you how many times more of the sky you 

can see at once than the telescope. Write your result below. 

I can see ___________ times more 
 than the telescope! 

Image Credit: Kevin Dinkel 
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22. Why do you think the telescope has such a small field of view? 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

Part 5. Compare your eye to the 
telescope 

23. Let’s wrap things by combining all your results. Enter your numbers from each 
section below: 

The robotic telescope has ___________ times more light 
gathering power than me! 

That means the robotic telescopes can collect light for 

___________ times longer than me! 

The telescope can see details from ___________ times 
further than me! 

My field of view is  ___________ times larger than the 
telescope’s!
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Appendix 4: Protractor
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How do we see colours? 

All the colour we see comes from light. Let’s take the example of Neptune 

below. As you can see in the diagram, the light goes from the source (Sun) 

to the object (Neptune) and finally to the detector (eye). The sunlight hits 

Neptune’s surface, but all colours except blue are absorbed. The blue light 

is reflected into the eye and Neptune is therefore seen as blue.  

2. Carry out the experiment with your teacher. What happens to the light? 

1. What colour is your light source? 

__________________

Name: __________________________ 
Date: ___________________________

Appendix 5: Colours

____________________________________
____________________________________
____________________________________
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Let’s find out what we can see with 
invisible light! 

The Universe is full of light, but we can’t see most of it! The human eye can 
only see Visible Light.  

You might have heard of some of the other six types of light. These are: 
Radio, Microwave, Infrared, Ultraviolet, X-rays and Gamma Ray 

All light has energy. Some types of light have higher energy than visible light 
and some have lower. Look at the chart below to find out which. 

Appendix 6: Invisible light
Student worksheet
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� Gamma rays have the most energy. They are 
created by the biggest and most violent 
explosions and events in the Universe. 

� X-rays can pass through our skin and 
muscles, which is why they are used to take 
pictures of our bones! 

� Ultraviolet light, known as UV, is created by 
the Sun. It causes us to tan in the sunlight.  

� Infrared light is used by remote controls to 
communicate with the television! 

�Microwaves are used to heat your food when 
you use a microwave! 

� Radio waves have the least energy which 
means they are harmless and can be used to 
pass messages across the world.  

Invisible light is very important to astronomers. Different types of space 
objects shine in different types of light. 

Activity 
Below are some cosmic objects that have been photographed using 

cameras that can see different types of invisible light. Your task is to collect 

pictures of these objects taken in visible light (that our eyes can see). We 

can then look at the secrets revealed by different types of light and 

understand why astronomers must explore space in all types of light to truly 

understand the workings of the Universe. 

1. Look at the five space objects below. Choose your favourite object and 

complete the steps at the end of the worksheet.  
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2. When you have chosen your favourite object, open a web browser on 

your tablet and go to: LCOGT.net 

3. When the page is open , scroll down and click ‘Public’ then ‘Archive’. 

4. Use the search bar to look for images of your object by typing its name. 

5. Look for a nice, clear image of your chosen object and compare it to the 

image on the sheet. Write down similarities and differences on the Venn 

Diagram on the final page. (Most images on the website are in black and 

white, don’t worry about this.) 

Cigar Galaxy 

The Cigar Galaxy is a very exciting spiral 

galaxy seen from the side. It is what we call a 

starburst galaxy because lots of new stars 

are being born inside it. The new stars mean 

this galaxy is extremely bright - five times 

brighter than our home galaxy, the Milky Way. 

This picture was taken using Ultraviolet light. 
Image Credit: NASA/Swift/P. Brown, TAMU 

 

 

Antennae Galaxies 

The Antennae Galaxies are two galaxies that 

have crashed into each other! The two 

galaxies are in the middle of very slowly 

combining into one much bigger galaxy. 

This picture shows the Antennae Galaxies in 

Infrared light. 

Credit: NASA/SAO/CXC/G.Fabbiano et al. 
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Centaurus A 

Centaurus A (pronounces sen-TOR-us Ay) is a 

radio galaxy. This means it has a black hole at 

the centre which is blasting out huge, violent 

jets of radio light. Centaurus A is the fifth 

brightest galaxy in the entire night sky!  

This picture shows the centre of the jets from 

Centaurus A in Radio Light. 

Credit: VLA 

Eagle Nebula 

The Eagle Nebula is a cloud of cosmic gas and 

dust. Not the kind of dust sucked up by your 

vacuum cleaner - cosmic dust. This is the stuff 

that stars are made of and new stars are 

actually being made inside the nebula! 

This picture shows the Eagle Nebula in 

Infrared. 

Credit: ESO/M.McCaughrean & M.Andersen 

Crab Nebula 

The Crab Nebula was created when a 

massive star exploded in 1054. When a star 

explodes it’s called a supernova. The very 

centre of the star collapses into a tiny, 

extremely heavy-weight star. The rest of the 

material is blown into space. 

This picture shows the Crab Nebula in  

X-rays. 

Credit: NASA/CXC/MSFC/M.Weisskopf et al 

Both 
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Invisible Light 

Normal Light 

Both 
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BUILD YOUR OWN TELESCOPE

Fold in a 
circle and 
stick the a’s 
together

Close both 
sides of the 
telescope tube 
by sticking the 
b’s, c’s and d’s 
together as 
shown below

Stick the two disks 
to the spots one 
the telescope 
marked e and f 

Fold and stick the grey areas as 
shown on the diagram above

Don’t forget to cut all 
the way to the end of 
the black line here

Fold and stick the grey 
areas together as 
shown on the little 
diagrams on the left

Hi, I’m Serol! Do you want to make a model telescope like mine? Let me show 
you how. All you need is a pair of scissors and some glue, then just follow the 
steps below. It’s easy! So, have fun and enjoy your new telescope!

Cut along black lines Fold along all dotted lines Stick grey areas together

Stick sections with the same letters together
This is what you
need to do:



Illustrated by Charlotte Provot
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Fold up the sides 
and stick the k’s, l’s, 
m’s and n’s together

For the two shapes on the left, 
fold all the side flaps inwards 
along the dotted lines. Then 
stick them to the telescope 
frame as shown below

Complete the telescope frame by 
sticking the i2’s and j2’s together

Stick i2 and j2 on the 
inside of the frame

You should end 
up with a slanted 
shape that looks 
like this 

Stick the g’s, h’s, i’s and j’s together 
as shown on the diagram below

Stick r’s, q’s, s’s and 
t’s to the frame as 
shown on the 
diagram below.

When you’ve 
finished your 
telescope 
should look 
like this!

Congratulations! If you’ve come this far you’ve successfully completed 
each step. You are now the proud owner of your own model telescope! 
To take the next step toward the stars, go to lcogt.net/observe and 
you can use a real telescope to explore the night sky!



 

 

The table below shows how far each planet lies from the Sun. We’re going to use a piece 

of string to picture the distances between the planets. 

The first thing we need to do is shrink the Solar System down so we can fit it into the 

classroom. We’ll make a model of the Solar System that is 10 million times smaller 

( that’s 10, 000,000 ). 

1. Divide each distance in the table below by 10 million and write down the result. 

You now have a Solar System where every 10 million kilometres is shown by 1cm.  On 

this scale, the distance from the North Pole to the South Pole would be less than half a 

millimetre! 

Planet Distance from Sun (km) Distance (cm)

Mercury 57, 000, 000

Venus 108, 000, 000 

Earth 150, 000, 000

Mars 228, 000, 000

Jupiter 780, 000, 000

Saturn 1, 430, 000, 000

Uranus 2, 880, 000, 000

Neptune 4, 500, 000, 000

Pluto 5, 910, 000, 000

Appendix 8: 
Size of the solar system

How long would it take to travel to the other planets of our Solar 
System? Let’s find out! 

Name: __________________________ 
Date: ___________________________

student worksheet
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The next task is to calculate how long it would take to travel to each planet aboard the 

fastest rocket in the Solar System - New Horizons.   

New Horizons travels at 58, 536 kilometers per hour. 

2. Divide the distance to each planet by this speed to find out how many hours it would 

take to get there.  

3. To find out how many days it would take, divide your time in hours by 24.  

Enter your results into the table below. 

Planet Distance from 
Sun (km)

Time to Travel 
(hours)

Time to Travel 
(days)

Mercury 57, 000, 000

Venus 108, 000, 000 

Earth 150, 000, 000

Mars 228, 000, 000

Jupiter 780, 000, 000

Saturn 1, 430, 000, 000

Uranus 2, 880, 000, 000

Neptune 4, 500, 000, 000

Pluto 5, 910, 000, 000
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Spiral Galaxy 

A spiral galaxy is a massive group of 
stars, star clusters, interstellar gas and 
dust, and dark matter which is all 
gravitationally bound together. These 
galaxies have a spiral shape, with long 
arms winding toward a bright bulge at 
the centre. 

Fact Sheet

Barred-Spiral Galaxy 

Barred spiral galaxies are spiral galaxies with 
a long bar in the middle, with spiral arms 
coming off the ends. Around two-thirds of all 
spiral galaxies are barred-spirals, including 
the galaxy our Solar System is located 
within, called the Milky Way. 

Elliptical Galaxy 

Elliptical galaxies are named after their shape 
(an ellipse is a stretched circle shape). 
Elliptical galaxies are made up of mostly old 
stars, and do not have much gas and dust. 
There is very little new star formation in 
these galaxies. Elliptical galaxies also come 
in many sizes, but the largest galaxies we 
have found are ellipticals.

Appendix 9:  

Astronomical Objects 

Image Credit: ESO

Image Credit: NASA/ESA

Image Credit: NASA/ESA
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Fact Sheet

Globular Cluster 
Globular clusters are huge groups of 
stars bound together by gravity. These 
groups are sometimes made up of 
hundreds of thousands, or even millions, 
of stars. The stars in globular clusters are 
among the oldest stars in the Universe. 

Open Cluster 
An open cluster is a group of stars that 
formed from the same giant cloud of gas and 
dust. These groups normally contain up to a 
few thousand that are still loosely bound 
together by gravity.

Diffuse Nebula 
A Nebula is a cloud of gas and dust in space. 
Some are the remains of dead stars and 
others are where stars are born.

Image Credit: ESO, F. Ferraro

Image Credit: ESO

Image Credit: ESO
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Planetary Nebulae 

Planetary nebulae are clouds of cosmic gas and 

dust created when a Sun-like star blows off its 

outer layers of material. This happens when the 

star runs out of hydrogen fuel to burn. Their 

confusing name was chosen by William 

Herschel who mistook them for planets when 

looking through a small telescope. 

Fact Sheet

Supernova Remnant 

A supernova remnant is a cloud of cosmic gas 

and dust created by the gigantic explosion of a 

massive star. The supernova remnant is what 

remains of the unfortunate star. A star must be 

at least eight times more massive than our Sun  

to explode. 

Image Credit: ESO

Image Credit: ESO
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Galaxy Fact sheet

Appendix 10: Barred Spiral Galaxy 

A galaxy is a massive group of stars, star 

clusters, interstellar gas and dust, and dark 

matter, all bound together by gravity.  

There are hundreds of billions of galaxies in the 

Universe! They come in all sorts of shapes and 

sizes but the three most common types are:  

 - spiral galaxies,  

 - barred-spiral galaxies,  

 - elliptical galaxies. 

From the side, spiral galaxies are flat disks (like a CD). From the top you can see the 

long “arms” winding toward a bright bulge at the centre. The arms of a spiral galaxy 

contain lots of new stars and cosmic gas and dust. The centre is a bulge of most old, 

red stars, and it is believed that a supermassive black hole lies at the centre. 

Barred spiral galaxies are spiral galaxies with a long bar in the middle, with spiral 

arms coming off the ends (see picture). Around two-thirds of all spiral galaxies are 

barred, including our galaxy, the Milky Way.  

Galaxy Name Galaxy Size 

(in light years)

Scale Galaxy Size  

(in centimetres)

Messier 66 94,000 1:5000

Messier 108 100,000 1:5000

NGC 1300 110,000 1:5000

Name___________________________

1. Choose one of the three galaxies listed in the table below. 
2. Using the scale provided, work out the size of your galaxy in centimetres. For 

example, if the scale is 1:10,000 and the galaxy is 140,000 light years across, the 
galaxy will be 14 cm. 

Image Credit: LCOGT
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Galaxy Fact 

A galaxy is a massive group of 

stars, star clusters, interstellar gas 

and dust, and dark matter, all 

bound together by gravity.  

There are hundreds of billions of 

galaxies in the Universe! They come 

in all sorts of shapes and sizes but 

the three most common types are: 

spiral galaxies, barred-spiral 

galaxies and elliptical galaxies. 

Elliptical galaxies are named after their shape (an ellipse is a stretched circle shape). 

Elliptical galaxies are made up of mostly old, red stars, and do not have much cosmic gas 

and dust. The largest galaxies we see are ellipticals, but elliptical galaxies can also be 

small. 

Galaxy Name Galaxy Size 

(in light years)

Scale Galaxy Size  

(in centimetres)

Messier 60 120,000 1:7000

Messier 81 90,000 1:7000

Messier 49 170,000 1:7000

Name___________________________

Appendix 10: Elliptical Galaxy

1. Choose one of the three galaxies listed in the table below. 
2. Using the scale provided, work out the size of your galaxy in centimetres. For 

example, if the scale is 1:10,000 and the galaxy is 140,000 light years across, 
the galaxy will be 14 cm. 

Image Credit: ESO
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1. Choose one of the three galaxies listed in the table below. 
2. Using the scale provided, work out the size of your galaxy in centimetres. For 

example, if the scale is 1:10,000 and the galaxy is 140,000 light years across, 
the galaxy will be 14 cm. 

Galaxy Fact sheet

Appendix 10: Spiral Galaxy 

A galaxy is a massive group of stars, star clusters, 

interstellar gas and dust, and dark matter, all bound 

together by gravity.  

There are hundreds of billions of galaxies in the 

Universe! They come in all sorts of shapes and sizes 

but the three most common types are:  

 - spiral galaxies,  

 - barred-spiral galaxies,  

 - elliptical galaxies. 

The most common type of galaxy are spiral galaxies, 

like the one in the picture.  

From the side, spiral galaxies are flat disks (like a CD). From the top you can see the 

long “arms” winding toward a bright bulge at the centre. The arms of a spiral galaxy 

contain lots of new stars and cosmic gas and dust.  

The centre is a bulge of most old, red stars, and it is believed that a supermassive 

black hole lies at the centre.  

Galaxy Name Galaxy Size 
(in light years)

Scale Galaxy Size  
(in centimetres)

Messier 74 95,000 1:5000

Messier 81 90,000 1:5000

Messier 88 105,000 1:5000

Name___________________________

Image Credit: LCOGT

118



Appendix 11: Spiral Galaxy Shape Poem

Name___________________________
Date___________________________

student worksheet
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e at each of the locations nam

ed.
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1. Begin by turning on your torch. Placing it inside the book with the light 

shining upwards. This will represent a lamppost. 

2. Look at the “stars” shining on the underside of the table and then 

answer the following questions.  

Appendix 14: Dark Skies  
and Light Pollution

Name: __________________________ 
Date: ___________________________

I. How many stars do you see?

Let’s find out why astronomers want to keep us in the dark — 
literally! We’re going to investigate the effect of light pollution 
on our view of the stars. 

______________________________________________________

student worksheet

Figurine

Lamppost
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3. Now place the small paper plate over the torch like a lampshade and 

answer the questions again. 

 

 

______________________________________________________ 

______________________________________________________ 

I. How many stars do you see?

III. Can you clearly see the figurine hidden in the shadows?

II. Can you make out the shape created by the stars?

______________________________________________________ 

______________________________________________________ 

______________________________________________________ 

______________________________________________________ 

III. Can you clearly see the figurine hidden in the shadows?

II. Can you make out the shape created by the stars?

______________________________________________________ 

______________________________________________________ 

______________________________________________________ 

______________________________________________________ 
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4. Discuss the following points with your partner. There is space below if 

you wish to write down any interesting points. You will then share your 

opinions with the rest of the class.  

 

 

 

 

 

 

a. When are the stars more visible, with the lampshade or without? 

b. When is the figurine more visible?  

c. Does the lampshade make it easier or harder to see the image in 

the book?  

d. If the torch were a real lamppost, would it be suitable in the streets 

for people walking at night without a lamppost?  

e. What effect do lampposts have on astronomical observations in 

towns and cities? How could this be fixed?  

f. Based on this activity, where is the best place to build an 

observatory? (e.g. in a busy city, in the countryside, on a mountain.)  

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

124



Appendix 15: Observatory 

resources

Above: Cerro Tololo Observatory sitting at an altitude of 2,200m in the arid 

Atacama Desert, Chile.  

Image Credit: LCOGT 

Below: Siding Spring Observatory sat atop Mount Woorat in Eastern Australia.  

Image Credit: LCOGT
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Above: Haleakala Observatory sitting above the clouds at a national park in 
Hawaii.  
Image Credit: LCOGT 

Below: The remote MacDonald Observatory in Texas, USA.  
Image Credit: LCOGT
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Planisphere:
Southern Hemisphere
Star Map



Planisphere:
Northern Hemisphere
Star Map
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Appendix 17: figurines
resources

Credit: C.Provot 131


