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Preparing for Space - Weightlessness 

 
At the end of this activity pupils will be able to discuss what weightlessness is and 

how Astronauts can prepare for weightlessness while still on Earth. 

 

 

CURRICULUM KEY LINKS 
 

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

• Topical science. 

 
 

RESOURCES 
 

The activity below will take 20 - 30 minutes to complete. There are extension activities and other suitable 
resources detailed below that complement the activity 

 

Pupils should work in pairs to complete the activity.  Each pair requires:  

• a clear plastic pint glass two thirds full  

• bottle cap  

• a 50p piece size of blu-tak or similar  

• paper towels 

 

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

 

Extension to pupil activity: 
 
• When the object is balanced does the volume or temperature of water affect the buoyancy of the object? 

• Also, what happens if you add salt to the water? 

 

Other Suitable Resources 

 
• The effect of weightlessness on the body: http://stem.org.uk/rx7z9 
• Flying weightless (background information for teachers: http://stem.org.uk/rx4kx) 

• Marvin and Milo: "Water fall", "Falling bubbles". http://www.physics.org/marvinandmilo.asp 
 
 
 
 
 

http://stem.org.uk/rx7z9
http://stem.org.uk/rx4kx
http://www.physics.org/marvinandmilo.asp
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Weightlessness (slide 2): 

• When astronauts are in space, they experience weightlessness. This means that they are floating around and 

aren’t pulled down to the ground. 

• This affects how they eat, sleep and work. 

• However, weightlessness doesn’t mean that there is no gravity. At the orbit of the International Space Station 

(ISS) the Earth’s gravity is still there. 

• The reason astronauts float is because they are falling around the Earth very quickly. If the ISS was to slow down 

it would fall back down the ground due to gravity. 

• Instead it stays falling around the Earth because it is travelling very fast. It takes just 90 minutes to complete one 

orbit of the Earth, this is around 8 kilometres per second. If we could travel across the ground at this speed we 

could go from London to New York in around 10 minutes. 

• Weightlessness doesn’t just happen in space, there are places on Earth where you might have experienced it 

briefly. 

• For example, have you noticed what happens when you’re on a rollercoaster and you start to go downwards 

having just come up? Or when you’re on a swing and you get really high and start to come back down? 

• In these situations you will have experienced weightlessness very briefly. It can happen when things fall. Can 

pupils think of any other experiences like this? It could include travelling in a car or in a lift – anything that goes up 

and down. 

 

Neutral Buoyancy (slides 3-4): 

• The first Astronauts who went on space walks in weightlessness in the 1960s did not have any special training to 

prepare them. When they had completed their missions it was clear to NASA that something was needed to 

simulate what it feels like to perform tasks in weightlessness.  

• The key aspect of space walking and living in weightlessness is that Astronauts cannot use their own bodies to 

create a force. We use our own bodyweight to perform many, many tasks on Earth. This includes opening and 

closing doors.  

• The problem was that they had to be able to experience what felt like weightlessness for hours and to be able to 

practice manoeuvres. Dropping astronauts was not going to work! 

• Instead, large swimming pools – otherwise known as Neutral Buoyancy labs – have been used by NASA since 

the 1960s. Buoyancy is the force that affects whether or not an object will float.  

 

Teacher demonstration: 

Take a selection of objects, for example a piece of wood, a penny, a bottle cap and a scrunched up piece of foil.  

• Ask pupils to write down in a table which they think will float and which will sink. 
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• Drop each object in turn into a beaker of water. Pupils should record whether or not their prediction was correct. 

• Now whether an object will float or not depends on density. Density is the amount of material packed into a certain 

space. If we take water as an example, if something floats in it then the object is less dense than water. If the 

object sinks then the object is more dense than water. 

In the Neutral Buoyancy labs the upwards push of the water is balanced out and the astronauts feel as though they 

are in weightlessness. 

 

Pupil activity 

Pupils should work in pairs to complete this investigation. 

• The aim is to submerge a bottle cap and fill it with the correct amount of blu-tak until it balances in the middle of 

the cup of water. It should not move up or down at all. 

• Pupils can put the blu-tak on the inside or outside of the cap. You should ensure that they fully submerge the cap 

before letting go. 

• Encourage them to think about where they put the blu-tak on the cap. If it’s to one side then the cap will tilt over. 

To balance they should put it in the middle. 

• The action of putting the cap into the water will make it move around so pupils should wait until it settles before 

deciding if they need to add more blu-tak or take some away. 

• It is useful to set a time limit of 5-10 minutes for the pupils to achieve this. Not everyone will do this in the time, but 

they will get closer and closer as they refine their approach. 

 

Zero G flights (slides 5-6): 

 Not all aspects of training for going to the International Space Station are suited to being done in a large 

swimming pool. This is used to prepare for spacewalks and astronauts will be wearing the same kind of bulky 

suit that they will wear in space. 

 However, it is useful for astronauts to practice being in weightlessness for short periods of time without this 

constraint. 

 This is done by flying up in a plane and then down again. The following film clip (4 minutes) from the European 

Space Agency explains how this works: http://www.esa.int/spaceinvideos/Videos/2011/10/Airbus_Zero_G 

 

. 

http://www.esa.int/spaceinvideos/Videos/2011/10/Airbus_Zero_G

