
Learning Objective

To understand how light moves. 

Resources Required

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

• Drawing materials 

• Torch (optional) 

Risk Assessment

Ask students to consider the dangers of looking directly 
at light-sources (mainly the Sun) and how they can 
protect their eyes. 

Background to this Activity

One of Webb’s main goals is to observe galaxies that 
are billions of light years away, so that we can study 
how galaxies are formed. It does this by collecting light 
that’s emitted from the stars in those galaxies. Because 
the light from these distant galaxies is very faint, Webb 
needs to collect as much as possible – the more light 
it collects, the more we can see. That’s why its primary 
mirror is the largest ever to be sent to space – spanning 
6.5 meters in diameter – more than double Hubble’s 
primary mirror. 

Webb’s primary mirror is concave. When the light 
from space objects hits the primary mirror, the light is 
reflected from the mirror’s golden surface into a more 
concentrated beam. This beam then hits the smaller 
convex secondary mirror, which reflects the light into the 
Webb’s four special instruments. These instruments take 
pictures and also spread the light out into spectra. The 
information from the instruments is then digitised and 
sent back to Earth by radio link, so that scientists can 
study the observations.  

Running the Activity

This activity asks students to plan, design and report on 
a demonstration which shows how light behaves. 

Divide the class into small mixed ability groups. Provide 
each group with a selection of different items e.g. clear 
rulers/books/material/card etc, and a torch. Allow time 
for groups to discuss how they can use these resources 
to plan a demonstration of how light can reflect off 
things/absorb or block light/travel in straight lines. 

Each group then feeds back their ideas to the class. This 
will provide all students with the opportunity to change 
or improve their demonstration. 

Ensure that students understand the entire purpose 
of the task. At this point, you might want to provide 
students with additional information regarding examples 
of ways to carry out the task. Students should make 
notes on the worksheet about how they will achieve their 
task.  

Provide some examples if students are struggling to 
come up with ways to investigate e.g. arrange three 
pieces of card with holes punched in them in the same 
place, in an uneven line. Shine the torch at the cards; the 
light will stop and cannot travel through all three cards if 
they aren’t in a straight line. Then arrange the cards in a 
straight line; the light can travel through. 

Considering the range of items students have, ask 
students to rate the items on how well they allow light to 
pass through them/absorb or block light. 

Students can use clean foil to see what happens when a 
torch is shined on it. Crumple up the foil; shine the torch 
on it. What happens now? 

Allow students to experiment with mirrors. What 
happens if you put a mirror in front of another mirror? 
Ask students to write a word on a piece of paper and 
hold it in front of the mirror? What happens? 
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Questions for the Class
• What is light? 
• Where does light come from? 
• What is reflection? 
• How are shadows created? 

Additional Challenges / Extension Activities

Students could record and discuss their demonstration 
on an iPad/device. 

Students can make their own periscope: https://www.
stem.org.uk/elibrary/resource/31673  

Make shadow puppets and ask the students to 
experiment with how to make the shadows bigger and 
smaller. Record results in a table. 

What is the best distance for a large, clear shadow? 

Ask students to make observations when using concave 
or convex reflective surfaces, like those on a spoon. 
What happens to a reflection when a mirror isn’t flat? 

Ideas for Differentiation

Support: 

• For support, students could work in a guided group 
and be given suggested activities to use for their 
demonstration. They could then work independently 
to create and write up their plan and carry out their 
demonstration. For a greater challenge, students 
could include additional information on their plan 
and use scientific vocabulary. 

Challenge: 

• Students to be in mixed ability groupings.  

• Students to be given ideas prompt cards to help 
scaffold their learning if needed. 

• Students to include a detailed plan using scientific 

vocabulary. 

Useful Links

Animation of how light travels through Webb: https://
youtu.be/y9Z2GbFJWmo 

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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