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Training in Space - Simulating Gravity 

 
At the end of this activity pupils will be able to discuss various ways of simulating 
gravity in space and the importance for maintaining a healthy body for the return to 
Earth. 

 

 
CURRICULUM KEY LINKS 

 
• Forces, their applications and motion, balanced and un-balanced forces 

• Topical science. 

 

 

RESOURCES 
 

The activity below will take at least one hour to complete. The total time used will depend on how long you 
allocate the pupils to complete the activity. There are extension activities and other suitable resources 
detailed below that complement the task. 
 
 
Equipment required : 

• Paper, pencils, basic PE equipment such as balls and hoops. 

 

A PowerPoint file is available for use but is not mandatory. The slide numbers following the titles below relate 
to this file. 

 

Extension Activities 

 

Depending on the ideas developed by the pupils, you could recreate the activities suggested by pupils during 
a PE lesson.. 

 

Other Suitable resources: 

 
• Primary ISS kit: http://stem.org.uk/rxtw 

• Life on board ISS (film clips): http://stem.org.uk/rx6bt 
 
 
  

http://stem.org.uk/rxtw
http://stem.org.uk/rx6bt
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Training for space (slides 2-3): 
 

[images show British ESA astronaut Tim Peake preparing for his mission] 
 
• In the years leading up to launch, astronauts train to prepare themselves to operate the launch and 

landing vehicles, the experiments on board and to be in the best physical condition possible when they 
reach the International Space Station (ISS).  

• Once there they experience weightlessness and if they did no exercise then they would experience a 
high amount of bone and muscle loss, meaning that they would be very weak when they returned to 
Earth and would be susceptible to injury.  

• Whilst on the ISS they follow a training programme developed for them by a specialist team with 
knowledge of the human body, sport and engineering.  

• Astronauts will spend around 2 hours each day training. Not only does this training help them reduce the 
muscle and bone loss, it also mimics the action of walking and running that they will return to on Earth.  

• There is an equally important aim of this exercise: not only do the astronauts want to minimise their 
muscle and bone loss, they need to be fit enough to be able to get themselves out of their spacecraft on 
landing if they come back to Earth off course.  

• There isn’t one set of numbers that an astronaut’s performance is measured against. Whilst training on 
the ground their fitness will be measured and the activities on the ISS will aim to keep them close to that 
level. 

• What sports and activities do your pupils enjoy taking part in to keep fit and healthy? 
 

Pupil activity (slide 4 – blank slide): 
 
• Working in teams of 4, pupils should choose their favourite exercise or sport and adapt it for space.  

• They should identify the forces required for their activity and design a way of simulating these forces in 

space.  

• By the end of the time available pupils should aim to produce a poster detailing how their activity works 

and if possible, find a way of demonstrating their activity. 

• After ten minutes, stop the groups and talk them through the following content on the exercise machines 

on the ISS and how they work. Following the descriptions they should return to their activity and 

complete the task. By learning about the activities on the station this may help them with their ideas. 

Space Gym (slides 5-7): 
 
There are three machines available to astronauts on the ISS to work out on. Each day they will spend time 

on ARED (Advanced Resistive Exercise Device) where they can simulate weightlifting exercises and they will 

alternate between the treadmill (T2) or CEVIS (Cycle Ergometer with Vibration Isolation and Stabilisation 

system). So each day they are doing some work on their muscles and doing some kind of cardiovascular 

exercise either by running or on the bike. 

• ARED 

• Astronauts can do 33 different kinds of exercises on this device that cover all areas of the body. 

They interact with the machine either by using a bar or handle. The minimum setting on the machine 

is 2 kg and the maximum 272 kg. This isn’t provided by normal weights you would see in a gym but 

by increasing the resistance on the bar or handle. 

• You can watch astronauts demonstrating how it works here: 

• ARED demonstration on Earth: https://www.youtube.com/watch?v=7oBvNxbTF28 

• ARED demonstration in Space: https://www.youtube.com/watch?v=87YxeKTv8Y8 

https://www.youtube.com/watch?v=7oBvNxbTF28
https://www.youtube.com/watch?v=87YxeKTv8Y8
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• Treadmill 
• The machine that astronauts run on is not very different to what we have on Earth, it has a moving belt 

and its speed is adjustable and goes up to 20 kilometres per hour. However, there is one major 

complication: astronauts are floating in the ISS so how do they stay on the treadmill and get the 

feeling that they are running?  

• To simulate the feeling of gravity astronauts wear an arrangement of bungee cords that go over their 

shoulders and around their waist before connecting down to the treadmill. The pull of the cords can be 

adjusted depending on who is using the treadmill – larger astronauts will need a bigger pull than 

smaller astronauts.  

• A demonstration of the treadmill in use is available here: 
https://www.youtube.com/watch?v=_ikouWcXhd0 

 

• Cycle 
• To keep themselves in position the astronaut is clipped into the pedals using bike shoes. The cycle 

has various settings and can handle an RPM of 30-120. 

• A demonstration of the treadmill is available here: https://www.youtube.com/watch?v=eRyE0ElfLhQ  

 
Pupil activity (slide 8 – blank): 
 
You should allocate a further time slot to pupils to complete their ideas. If there is time available they should 
present their ideas to the rest of the class or you can use their posters to create a display. 
 

https://www.youtube.com/watch?v=_ikouWcXhd0
https://www.youtube.com/watch?v=eRyE0ElfLhQ

