
Resources Required
• Craft materials or tools like Lego (optional) 

Background to this Activity
The International Space Station is arguably the greatest 
international project of all time – to date, anyway! It is a 
partnership between Europe, Canada, Japan, Russia and 
the United States. Construction began in 1998 with the 
launch of Russia’s Zarya module. The last major part of 
the ISS – the particle physics detector Alpha Magnetic 
Spectrometer or AMS-02 – was delivered by space 
shuttle in May 2011. 

The ISS weighs 360-tonne and has more than 820 cubic 
metres of space, pressurised so humans can live there. 
It is approximately the size of a football pitch, which is 
enough room for a six-person crew to live, to work on 
their experiments and to house all the equipment they 
need to survive in space and to maintain the ISS itself. 

It would be impossible to build the ISS on Earth – there 
wouldn’t be a rocket big enough or powerful enough 
to launch it into space – so it was built piece by piece 
up there in space. It has taken more than 40 missions to 
space to deliver all the pieces needed to build the ISS. 

Running the Activity
The ISS is an extremely complex structure and at first 
glance it can be intimidating. This activity simplifies the 
design of the ISS by getting students to focus on the 
different shapes within it, and looking at what those 
shapes do. They will reinforce this in the next activity in 
this chapter - Draw Your Own ISS (Activity 3.2). Before 
reading this activity with the class, encourage children 
to discuss and problem-solve what each of the ISS 
components might be. You can read more about the 
ISS here: http://www.esa.int/Our_Activities/Human_
Spaceflight/International_Space_Station/About_the_
International_Space_Station 

Answers
• The triangles provide support/stiffness/strength and 

make sure that the trusses can hold the huge ISS 
together.

• The sphere and canister shapes are the areas where 
the astronauts live and work.  

• The large rectangular panels are solar panels that 
collect sunlight and turn it into energy/electricity.  

• The smaller rectangular panels are thermal radiators 
that get rid of heat that the ISS produces.  

Questions for the Class 

• What would you like/dislike about living on the ISS? 
Why?

• Why do you think the ISS looks so different to any 
building on earth? How is it different to your house 
or school?

Extensions & Digital Resources

ZAP! Use the Zappar app to watch Tim Peake train-
ing for his spacewalk when he was on Earth and to 
see highlights from his real spacewalk outside the 
ISS. See Zappar instructions at the link below and 
note that the mobile/tablet will need to be connect-
ed to the internet: http://principiaspacediary.org/us-
ing-zap-codes-to-strengthen-digital-literacy/

ACTIVITY 3.1 
YOUR NEW HOME
From Chapter 3 of the Principia
Space Diary
http://principiaspacediary.org/
activities/your-new-home
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Resources required
• Coloured pencils or markers

• Examples of different keys used on maps and diagrams

Background to this activity
This activity builds on Activity 3.1 Your New Home, 
further extending students’ understanding of the 
different components of the International Space Station. 
In Activity 3.1, students would have been introduced 
to the different parts of the ISS. They can now explore 
how these parts fit together, while also developing an 
understanding of map keys. You can build upon this by 
incorporating the concept of map keys into Activity 6.2 
The Journey Home, where students create a map of the 
route from an imagined landing site to their home.

Running the activity
Begin by showing children some images of the ISS, like 
this one: http://www.esa.int/images/s132e012208,3.
jpg Ask students if they can identity on the image the 
different components from Activity 3.1. They can then 
complete the dot-to-dot component of the activity. 
Younger students may need some assistance with 
counting, so you could do this as a group.

Once the dot-to-dot is completed, discuss the 
concept of a map/diagram key as a group. You might 
like to show some examples from an atlas, map or 
diagrams such as this. This is also a good opportunity 
to incorporate learning about colours and how and 
why we form associations with colours. Use a colour 
wheel such as this one: https://de.pinterest.com/
pin/556405728936529087/ and ask students to select 
appropriate colours to match the function of a different 
part of the ISS. For example, the trusses might be black 
or blue as their role is to provide strength and support. 
The solar panels might be orange or yellow to show 
warmth and light. 

To extend more able students, you could provide them 
with tourist maps or a street directory from a local area, 
so they can see other examples of map keys showing 
points of interest, public restrooms, banks and ATMs/
cashpoints, post offices, parks etc. Ask students to 
then draw their own map of the school grounds, local 
park or neighbourhood, marking points of interest and 
creating a corresponding map key. Alternatively, white 
out symbols on a map and ask students to fill them in 
according to the map’s key.

Questions for the class
• What is the purpose of a map key and why is it 

helpful?

• What other examples can you think of where symbols 
and images are used to represent something?

• Can you find any examples of signs at school or 
home which use images or symbols instead of (or as 
well as) text?

• Why did you choose certain colours for your map 
key? What meanings or emotions are you trying to 
convey with those colours? 

• Why do we need to be able to communicate in more 
than one way? 

Extensions
Older students might like to use this ISS puzzle to 
create their colour coded drawing. This will require 
some delicate cutting out, so it may not be appropriate 
for younger pupils. http://principiaspacediary.org/wp-
content/uploads/2016/02/ISS-Puzzle-Visual-Literacy-
Exercise.pdf

ACTIVITY 3.2 
DRAW YOUR OWN ISS
From Chapter 3 of the Principia
Space Diary
http://principiaspacediary.org/
activities/draw-your-own-iss
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Background to this Activity
While Tim Peake was aboard the ISS he was able to 
see Earth in a way that most people never get to. He 
witnessed all kinds of wonders, like Earth’s atmosphere, 
the aurora borealis in European winter and the summer 
dust storms in Africa. He saw the clouds from above and 
watched the sunlight over the curvature of the Earth. 

On the base of the ISS is the Urthecast camera 
broadcasting live, high definition video from the ISS. It 
sees the sun rise and set 16 times a day!

Running the Activity
This creative writing exercise asks your Space 
Apprentices to choose a place on Earth that they have 
never been to, and imagine what it might be like to visit. 

They will use a selection of images that Tim Peake took 
while on board the ISS as visual writing prompts. You 
can also use the Zapcode to view a wonderful selection 
of images from Tim. For instructions on how to use the 
Zap code, see  http://principiaspacediary.org/using-zap-
codes-to-strengthen-digital-literacy/

What do students notice about the landscape - colours, 
weather, seasons, population and so on? What physical 
features are visible that are different to home? Can they 
describe this place in a travel blog? 

Your Space Apprentices might be excited about being 
able to see what Tim and his fellow astronauts could see! 
Just keep in mind that if the ISS is in a ‘night’ timezone, 
the feed will be black. You can check where the ISS is by 
using the ISS Tracker: http://www.isstracker.com/.

This clip of time lapse footage taken from the ISS at 
night shows clouds, thunderstorms and auroras: http://
www.esa.int/spaceinvideos/Videos/2016/04/Powerful_
thunderstorms_off_the_coast_of_Sumatra

Also check out Tim’s Flickr page where he posted his 
favourite photos of Earth: https://www.flickr.com/photos/

timpeake/ (If the images have a NASA/ESA credit you 
are free to use them as long as you credit NASA/ESA.)

Questions for the Class
• What would be the biggest differences between 

how school looks from our perspective and from 
space?

• Where or what would you like to take a picture of 
from space? 

• What kinds of weather activities could you watch 
from the ISS? What kind of weather systems could 
you only see from space?

• How would Earth look from the ISS during the day? 
What about at night? How might sunrise or sunset 
look?

• How do you think the view from space has changed 
over the years? Can you see differences in the 
amount of light, the scale of cities, the size of 
oceans and forests?

Extensions & Digital Resources

ZAP! Students can use the Zappar app to access a 
wonderful selection of images of Earth that Tim Peake 
took from space. See Zappar instructions at the link 
below and note that the mobile/tablet will need to be 
connected to the internet: http://principiaspacediary.org/
using-zap-codes-to-strengthen-digital-literacy/

ACTIVITY 3.3 
LOOKING AT THE EARTH 
FROM SPACE
From Chapter 3 of the Principia
Space Diary
http://principiaspacediary.org/activities/
looking-at-the-earth-from-space
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Resources Required
• Computers with internet access
• Information on planets (optional)
• Colour pens and pencils 

Background to this Activity
Earth’s solar system has eight planets, all in orbit around 
the Sun, along with five small or ‘dwarf’ planets, and 
173 known moons. And of course, there are other 
things: 3,319 comets, 670,452 asteroids, meteors and 
meteorites, manmade satellites and the ISS orbiting 
Earth. The planets in our solar system are all very 
different: from their size, weight and temperature to what 
they are made of.

Running the Activity
This activity is about exploring the Solar System. 
Students need to read and extract key facts about the 
different planets in our Solar System: Mercury, Venus, 
Earth, Mars, Jupiter, Saturn, Uranus and Neptune. First 
find out what students already know about each of the 
planets.

Then students write a planetary report describing each of 
the planets in the solar system on the activity sheet. This 
will help them learn which planets are explorable.

We’ve prepared some information on the other planets, 
for students to use in the classroom. You can find 
these resources on the Space Diary website http://
principiaspacediary.org/exploring-solar-system/.

This is also a great opportunity to carry out some 
independent research. Students can use their computing 
skills to research the planets and identify key facts about 
them such as their size and number of moons.

Students can further explore the Solar System by 
learning how quickly different planets orbit around the 
sun. Ask them to calculate what their age would be on 
different planets, using this tool: http://theplanets.org/
age-on-planets/ 

Questions for the Class
• What makes a planet explorable?
• Which planets do you think might be possible for us 

to visit in the future? Why?
• How might the long-duration missions to the ISS be 

used as a stepping stone to visit other planets?
• If it is not possible for humans to visit a planet are 

there other ways to explore them?
• A good way to remember the order of the planets 

in our solar system is: Many Vile Earthlings, Munch, 
Jam, Sandwiches, Under, Newspaper, Piles. Now 
Pluto is no longer recognised as a planet can 
students find a new way of remembering the order?

ACTIVITY 3.4 
THE SOLAR SYSTEM
From Chapter 3 of the Principia
Space Diary
http://principiaspacediary.org/

activities/the-solar-system
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