
Lightbenders

Introduction 

This activity aims to show students some cool things that we can do depending on 
differences between refractive indexes at interfaces. This includes when refractive indexes 
are different (total internal reflection) and when they are the same (disappearing test 
tubes). Frame activity around idea of controlling and manipulating to our advantage using 
combinations of materials properties. 

After performing the experiment students should appreciate the current applications (fibre 
optic cables) and the potential for exciting new applications (e.g. invisibility). Different 
materials and combinations of materials can have very different properties.

Equipment List

 Activity 1 – Total internal reflection

• Laser pointer (class 2)
• Glass/rigid transparent plastic tray for water
• (ideally) cardboard box to shield tray for best visibility

 Activity 2 – Disappearing test tube

• Glass Test tube(s)
• Glass beaker
• Mineral oil

Curriculum links 

• Key Stage 1 - Understanding suitability of materials for specific uses.
• Key Stage 2 - Understanding materials are chosen for functionality and performance
• Design and Technology - Materials selection based on their properties
• Physics - Optical properties of materials
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Activity 1 – Total internal reflection

1. Prepare a short transparent tray of water and fill halfway. Place inside a 
cardboard box, with front cut out for observation (see picture in 
introduction) 

2. Point laser from the bottom the dish upwards to make sure the laser travels 
from water to air. 

3. Keep increasing the angle (moving laser pen more to the left while still 
pointing upwards) until laser dot on box disappears near water line. 

Activity 2 – Disappearing test tube

1. Prepare a glass beaker partially filled with mineral oil 

2. Dip an empty glass test tube into the mineral oil, highlighting its visibility 

3. Slowly pour mineral oil into the glass test tube, highlighting it progressively 
turning invisible as you do so 

Things to think about

• What causes this to happen?
• What potential applications could this have?
• Combining materials and their different properties is key in what materials 

scientists do 

To watch the video of this 
activity, and to see other activities 
and videos developed during this 
project, following this link or QR 
code:

https://discovermaterial
s.co.uk/resource/mappi
ng-materials-science-
and-engineering/
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