
Learning Objective

To decode encrypted words. 

Resources Required

•	 Smartphone/device or computer to access Zap code 
(optional) 

Background to this Activity

This activity uses the James Webb Space Telescope’s 
deployment sequence as the basis for developing 
visual literacy and coding skills. Prepare students by first 
completing Activity 3.1: Blueprint for Space – so they are 
familiar with Webb’s different components – and Activity 
3.4: Pack Your Payload so they understand that Webb is 
folded up when it is launched into space. 

The journey from Earth to L2 – where Webb is positioned 
to study our Universe – takes 30 days. During this 
journey, Webb’s components deploy in a complex 
sequence. For the purposes of this activity, deployment 
has been simplified, focusing on some of the key 
components of Webb. This will help students understand 
that the way Webb folds up to fit into its rocket relates 
not only to how it deploys but also to the functions of its 
various parts.    

This 12-minute animation shows Webb’s launch, 
deployment sequence and orbital position: 
https://youtu.be/OlAAD0AgV54 It is quite detailed and 
includes complex scientific vocabulary. 

A shorter (5-minute) version of the animation showing 
the deployment sequence is available at: 
https://youtu.be/bTxLAGchWnA 

These animations show how complex the deployment 
of a space telescope is. Each step of deployment must 
be carefully planned and calculated before launch, and 
the deployment sequence pre-programmed. Coding 
must be error-free and clearly expressed, otherwise the 

telescope won’t deploy correctly, resulting in potential 
damage or mission failure.        

Running the Activity

In this activity the students will crack a coded message to 
activate the deployment of Webb. Start by revising the 
telescope’s purpose and the parts that the students have 
learnt from previous activities. 

Explain to the students that Webb is packaged carefully 
before it is launched into space. Ask the students if they 
can suggest any reasons why. Establish that it is because 
of Webb’s huge size and also to keep it protected and 
make it less likely to be damaged as it travels through 
space. Watch the animation showing the deployment 
sequence at: https://youtu.be/bTxLAGchWnA  

Discuss the sequence step by step. Ask the students 
to suggest why the parts deploy in a certain order. For 
example, can the students explain why the sunshield 
or the solar panels deploy early in the process? Use 
dictionaries to check the meanings of words. 

Introduce the activity and model how to solve the 
coded elements. Once students have decoded each 
component, they can order them according to Webb’s 
deployment sequence.  

Solutions to the Activity

3: Sunshield — Webb’s sunshield protects its instruments 
from the heat and light from the Sun, Earth and Moon. 
Its complex design means it takes three days to fully 
deploy, starting on Day 3 after launch. First, the pallet 
on either side of Webb is released, then the sunshield – 
made up of five layers of a reflective and heat-resistant 
material called Kapton – is released. The sunshield 
is then stretched out and tensioned, to create gaps 
between each of its layers to deflect heat away from 
Webb’s instruments.   

1: Solar Panels — Thirty minutes after launch, Webb’s 
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solar panels are deployed to provide it with power. 
Webb only has a small battery so it relies on its solar 
panels for power. 

4: Secondary Mirror — On Day 11 of Webb’s journey to 
L2, its secondary mirror is unhinged to sit in front of the 
primary mirror. The secondary mirror focuses the light 
collected by the primary mirror and directs it into Webb’s 
instruments.   

5: Primary Mirror — The final stage of Webb’s 
deployment is the primary mirror. In order for the huge 
primary mirror to fit inside the payload dock, its outer 
panels are folded back at 90-degree angles. From Day 
12-14 after launch, these ‘wings’ are deployed in turn. 

2: Antenna — Two hours after launch, Webb’s antenna is 
released but it is not deployed until one day after launch. 
The antenna provides two-way communication between 
Webb and Earth, receiving commands and sending its 
findings to NASA’s Deep Space Network. 

Questions for the Class
•	 Why does the telescope follow a particular 

deployment sequence? 
•	 Why does a deployment sequence need to be 

carefully coded before a telescope is launched into 
space? 

•	 What problems might the telescope encounter as it 
travels into space? 

•	 What is the difference between coding and 
encryption? 

•	 Why do we use encryption? What are some examples 
of encryption that we use on Earth? 

Additional Challenges / Extension Activities

Link to English and write an explanation text about the 
process of Webb’s deployment. Include time and causal 
conjunctions. 

Research how a telescope works. 

Investigate how solar panels convert light into electricity. 

Explore the history of encoding messages and develop 
your own code to send top secret messages. 

Ideas for Differentiation

Support: 

•	 Work collaboratively on the code or add in some 
letters before the students start. 

•	 Provide some of the words and ask the students to 
identify which encoded word they are.  

Challenge: 

•	 Write your own coded message for an aspect of the 
telescope’s deployment. 

•	 Create codes for deployment steps which are not in 
the worksheet and add these to the sequence. 

Useful Links

This webpage contains various short animations showing 
the deployment of different parts of Webb: 
https://svs.gsfc.nasa.gov/10337     

ZAP! Students can independently access multimedia 
resources using the Zappar mobile/tablet app. See 
Zappar instructions at the link below and note that the 
mobile/tablet will need to be on a WIFI connection: 
discoverydiaries.org/toolkit/discovery-diaries-zappar-
instructions/

If you don’t have access to the internet in the classroom, 
all Zap code content is available to download on the 
activity’s web page (see link to the left) as a PowerPoint 
presentation or as bundles of images.

Find more great space-themed STEM resources at 
https://www.stem.org.uk/esero
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