
Resources Required

• Computers with internet access 

Background to this Activity
Getting back to Earth (i.e. “re-entry”) is one of the most 
complicated and dangerous parts of the mission.

If you are keen to understand the detail, watch the ESA 
video provided for a full explanation and first-hand 
accounts from astronauts who have taken this journey. A 
simplified explanation of re-entry is as follows:

• A week or so before returning, the astronauts and 
mission control do drills to make sure everyone 
knows what they have to do. They also test the 
Sokol spacesuits to make sure there are no leaks.

• On the day of re-entry, astronauts board a special 
spacecraft called a Soyuz capsule. This is attached 
to the ISS and the process of detaching the Soyuz 
is called ‘undocking’. (In Chapter One we learned 
about “docking” when Tim arrived at the ISS).

• The Soyuz is undocked and the astronauts burn the 
engines to get the spacecraft on the right orbital 
path. It then orbits the earth once and passes by the 
ISS on a different orbit so they don’t collide.

• The Soyuz crosses into the Earth’s atmosphere 
and picks up speed as it heads toward Earth. 
The astronauts start to feel G-forces as the speed 
increases. There is huge pressure on their bodies as 
they start to experience the force of gravity again.

• About 30 minutes before landing, at an altitude of 
about 140km, the Soyuz breaks into 3 parts. The 
middle part, where the astronauts are, is the only 
part that will return to Earth. The other parts will 
disintegrate in the Earth’s atmosphere.

• Parachutes shoot out of the Soyuz to reduce the 
speed and the impact as the spacecraft hits the 
ground. The astronauts are strapped in extremely 
tight and protected by shock absorbers but the 

landing is still very rough! Emergency crew are on 
hand to help the astronauts out of the Soyuz.

Re-entry is meticulously planned but it does have many 
risks. The main ones are: floating space debris, heat, 
g-forces and landing off course. See the extension notes 
at the end of this chapter for more about each of those.

Running the Activity
This activity is about encouraging students to think about 
the complexity of re-entry and the hazards it presents to 
the capsule crew. Make a list of some of the difficulties 
astronauts may face as they attempt to come home. The 
maze represents the journey home complete with space 
debris to navigate around. Guide the re-entry capsule 
back to Earth without hitting any floating debris.

Students can further develop their understanding of re-
entry by:

• Asking students to create their own landing craft 
using eggs, parachutes, bubble wrap etc.

• Students can create their own thermal 
heat shield using activities on: http://www.
spacetoearthchallenge.org.uk/materials-how-smart-
materials-are-used-resources/. 

• Look at a map of Kazakhstan and identify where you 
think would be a good landing site for the capsule.

Questions for the Class 

• What do you think are the main dangers of re-entry?
• How do you think astronauts might feel in the lead 

up to returning to Earth? Would there be more than 
one emotion?

• What would be the first things you would want to do 
when you returned?

• Why do astronauts need to be carried away in chairs 
and with blankets after they have landed?
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Resources Required
• Internet access (Google Maps)
• Atlases
• A3 paper
• Rulers
• Interactive whiteboard (optional) 

Background to this Activity

On Saturday 18 June 2016, the Soyuz capsule carrying 
Tim Peake and his colleagues landed in the Kazakhstan 
desert, in a region known as the Kazakh Steppe. This is 
vast and unpopulated area, so it’s a safe place to land a 
spacecraft. 

Following the landing, the astronauts were given initial 
medical checks, and were then transported to the 
Cosmodrome in Baikonur for more extension health 
monitoring. Tim then travelled to the Aerospace Centre 
in Cologne, Germany, where he spent his first night back 
on Earth.

Running the Activity

This activity asks students to consider where they might 
choose to land when coming back from the ISS. Start 
by showing your Space Apprentices footage of Tim’s 
landing. This footage from the ESA shows re-entry, as 
well as the Recovery Crew helping Tim from the Soyuz 
and making sure he’s safe and well: http://www.esa.int/
esatv/Videos/2016/06/Soyuz_TMA-19M_landing.  

Discuss why the Kazakh Steppe is a good place for the 
Soyuz to land. Ask students to consider terrain and 
safety. They can then choose their own landing site and 
drawn their imagined journey home.

Younger students could draw more conceptual maps of 
how they would return home, considering the modes of 
transport they might use to get there. 

Use this activity to discuss scale and more advanced 
geography with older students. 

If your Space Apprentices have completed Activity 3.2 
Draw Your Own ISS, suggest to children that they include 
a map key on their drawing. They might like to use 
colours or patterns to represent different types of terrain, 
such as mountains, deserts or bodies of water.

Questions for the Class 
• How far is it from Kazakhstan to your school? Use an 

atlas to measure the distance. This creates a great 
opportunity to discuss scale.  

• Can students find out why Kazakhstan was chosen 
for the landing place?  

• Discuss with students which countries Tim would 
have flown over to reach Cologne and how they 
may have looked from the plane. 

• Would there have been any natural features, like 
mountains, that the plane would have needed to 
avoid? (This is known as the relief of the land). 

• If the plane took a different route, how might the 
scenery change? 

• What if Tim landed in December instead of June, 
would the terrain look any different?

Extensions & Digital Resources

ZAP! Using the Zappar app, students can watch the vid-
eo of Tim Peake’s landing. 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/
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Resources Required
• Writing materials
• Internet access
• Interactive whiteboard (optional) 

Background to this Activity
In this activity, pupils will imagine they are astronauts 
who have returned to Earth and will write a postcard to 
send to the ISS. Pupils will reflect on the emotions and 
feelings that come with such a mission. What feelings 
might students have if they were an astronaut who had 
recently returned to Earth? What would they tell their 
fellow astronauts on the ISS?

Running the Activity
Share examples of postcards with pupils. Discuss the 
purpose of a postcard (to inform and update others). 
Ask pupils if they have ever sent or received a holiday 
postcard.

Outline learning objectives and success criteria as 
appropriate for your class (see ideas for differentiation).

Use diaries, interviews and books written by astronauts 
as prompts. An Astronaut’s Guide to Life by Chris 
Hadfield is an excellent book to use as a classroom 
reader. 

This clip recaps Tim’s time in space: http://www.esa.int/
spaceinvideos/Videos/2016/06/Tim_Peake_mission_
wrap_up A full interview with Tim follow his return to 
Earth is available at: http://www.esa.int/spaceinvideos/
Videos/2016/06/Tim_s_first_news_conference_back_on_
Earth

Questions for the Class
• What changes on Earth might have taken place 

while Tim was in space? What are some of the 
things that might be different, at home, locally and 
more broadly?  

• What do you think you might miss in space?  
• What are the things you would see from a new 

perspective on your return?  
• How will things like food, sleep, your view, your 

work pattern be different? 
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