
Learning Objective

To understand that white light can be split into a 
spectrum (Lower). 

To recognise that light appears to travel in straight lines 
(Upper).

Resources Required

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

• White paper or surfaces 

• Torches and other light sources 

• A range of prisms  

Background to this Activity

The James Webb Space Telescope uses the light 
collected by its huge primary mirror to help us learn 
about distant stars. Some of its specialist instruments 
split the light into spectra, which astronomers use to 
discover more about objects in space, such as what 
they are made of. Specifically, Webb sees light in the 
infrared region of the spectrum. The human eye cannot 
detect these wavelengths (for example, we cannot see 
light emitted from a remote control we use to change 
the channel on a TV), so we need specialist instruments 
like those on Webb to detect and study what would 
otherwise be invisible.   

Infrared was first discovered by Frederick William 
Herschel in 1738, when he split light through a prism to 
form a spectrum and then measured the temperature 
of each colour. He then measured the temperature next 
to the red light – where there appeared to be no colour 
– and found it was even hotter than any colours in the 
spectrum. Following this discovery, Herschel went on to 
prove that this invisible light – which came to be known 
as infrared – refracted and reflected the same way that 
sunlight did. Infrared light is explored in Activity 2.4: 

Infrared Selfie. The scientific technique of splitting light 
into the spectrum is called spectroscopy. Astronomers 
use spectroscopy to learn about the properties of stars.    

Following on from Activity 2.1: Lights, Mirror, Action and 
Activity 2.2: Make-Your-Own Colour Wheel this activity 
provides students with the opportunity to learn – or 
revisit – how prisms and other objects can be used to 
split white light into those colours. It has been designed 
to be as open as possible, so educators can adapt it 
to their available resources and their students’ existing 
knowledge.   

Running the Activity

Gauge the level of understanding within the class. 
Students should know that light travels in straight lines 
and, having explored colour wheels, should have an idea 
that white light is made up of a spectrum of colours.

Provide students with a variety of resources and allow 
time for them to discuss (in pairs and small groups prior 
to whole class discussion) how they might explore the 
idea of showing the colours in the light spectrum. 

Resources should, ideally, include: 

• white paper or surfaces 

• torches and other light sources 

• a range of prisms. 

If you do not have access to prisms, the experiment can 
be carried out using crystals and bright sunlight, which 
will show the colours on a pale surface. You could also 
have images of rainbows, oil spills on wet roads and 
bubbles showing the colours of the spectrum. 

Students should be encouraged to consider for 
themselves how they might go about splitting white light 
from a torch (or other light sources).  

Students can record in different ways what they plan 
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to do and what they predict is going to happen. They 
should be encouraged to work scientifically, selecting the 
equipment and recording the process using diagrams 
and labels, as well as numbered and/or bullet pointed 
lists.   

Solution to this Activity

This very short clip explains how the prism causes the 
light to be refracted (rather than reflected): https://www.
youtube.com/watch?v=hLFcf58qD4w 

It also includes a simple demonstration of how students 
could set up their own experiment to split white light 
into a spectrum to show the colours of the rainbow.  

Questions for the Class
• How have you shown the different colours contained 

in white light? 
• How many colours have you managed to split white 

light into? 
• Can you describe what has happened to the light as 

it has travelled through the prism? 
• Where do we see these colours together in the 

natural world? 

Additional Challenges / Extension Activities

Explore the idea of refraction. 

Investigate the wavelength bands of the spectrum and 
represent them on a graph or visually. 

Explore invisible light by investigating UV. Conduct an 
experiment with UV beads, such as this one: https://
buggyandbuddy.com/sun-shelter/ or contact your local 
STEM ambassador for more ideas: https://www.stem.org.
uk/stem-ambassadors/local-stem-ambassador-hubs  

Ideas for Differentiation

Support: 

• Provide only one type of light source and one type 
of prism to guide students when creating their own 
experiments. 

Challenge: 

• Provide a range of resources, some of which are not 
particularly relevant, to enable students to develop 
the skills to identify what is useful and what is not.  

• Ask students to explore the idea that there could be 
more than seven colours in the light spectrum. 

Useful Links

Refraction of Light – this clip includes an example 
of using a prism to split white light, as well as useful 
information for teachers: https://www.youtube.com/
watch?v=KgqV975EtA0  

NASA clip about the discovery of infrared and how it can 
by used by scientists: https://youtu.be/i8caGm9Fmh0 

Why are soap bubbles so colourful - https://www.
youtube.com/watch?v=1cNoTy6USdA 

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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