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KIT LIST: 
Class Resources (items to be shared by the whole class) 

None 

Suggested Class Groupings (individual, pairs, groups)  

Groups of six, each with their own experiment set.  The science box contains 5 experiment sets.  

Equipment for each group 

 
Needed per experiment group (6 pupils) Count 
Spinners card sheet - can be cut out in advance 3 
Cocktail sticks 3 
3 Colour LED Light Source Set 1 
Primary red lighting filter gel 5 x 5 cm 6 
Primary green lighting filter gel 5 x 5 cm 6 
Fineliner - STABILO point 88 Light Emerald 3 
Fineliner - STABILO point 88 Blue 3 
Fineliner - STABILO point 88 Red 3 
Phone microscope 1 

  
 

Special instructions for materials 

Whilst other green and red pens may work, these have been especially chosen to work well with 
the colour filters provided. 

Materials to be supplied by school 

White card, sticky tape, scissors.  One pair of compasses. 

Potential Hazards 

 
Risk assessment should be carried out by the school. 
 
WARNING. The Phone microscopes contain a UV LED bulb, of an unregulated intensity.  They 
should not be pointed towards the eye. 
 
WARNING. Students may need help in pushing a cocktail stick through the card spinners, 
depending on how the thick the card is. You can, in advance, push a small hole in the centre of 
the X using a pair of compasses, or similar. 
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SUMMARY:  
This box contains four student-led investigations, and recommendations for supporting videos and 
computer simulations that can be used to help teach. It can be delivered in one lesson, or split into 
two using some of the extension tasks listed. The recommended teaching order is as follows. 
 
How does a screen work?  The class watch a short video showing that red, green and blue can 
be combined in different combinations to make up all the colours of the rainbow. That light then 
travels into our eye, which gets decoded into our brain to make up all the different colours. 
 
Mini-microscopes. Students attach mini-microscopes to their phones or tablets and use them to 
look at computer screens to see individual pixels, or printed documents to see colours mixed 
together. 
 
Spinners. Students cut out some simple spinning tops, which they make with a cocktail stick. They 
figure out how red, green and blue can mix to make secondary colours: cyan, magenta and yellow. 
 
Light mixing. Students play with a red, green and blue torch to see how many different colours they 
can make. 
 
Filters. Students make simple drawings using coloured pens and then place them under red and 
green filters. As some colours disappear students must try to explain how the light is making the 
way from the page into their eyes.  
 

THE SCIENCE:  
Students are likely to be familiar with paint mixing, but today we are going to be painting with light. 
The primary colours of light are RED, GREEN and BLUE. All colours of the rainbow can be made 
from these. 
 
The reason we can make all the colours by using just three 
is because on the retina in the back of our eyes are three 
types of sensors called cones, which can only detect either 
red, green or blue. When we think we are seeing ‘yellow’ 
the red cones and the green cones are activated and our 
brain combines this information together to make yellow.   
A yellow light source can give off both red and green 
photons* at the same time. An object that looks yellow will 
be absorbing any blue photons and reflecting the rest!  
 
Students will also investigate filters, and will try to answer the question ‘how does a red (or green) 
filter work’? The answer is that a red filter absorbs all the colours except red, which is why the red 
photons can still get through and it looks red. 
 
As students perform these investigations, they should be encouraged to talk about what their eye 
is seeing; this should reinforce the idea that light travels from a source or object into our eyes. 
 
* Students do not need to know the word photon yet, but you can use it, of course! 

Figure 1 A PhET simulation is used to teach 
about colour mixing 
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PREPARATION FOR THE LESSON: 
 
The science box is designed for groups of 6 pupils working together, although they will sometimes 
work in pairs within those larger groups. 

This can be done in one ‘full’ lesson, or it could be split over two lessons, using some of the 
extension activities suggested. 
 
There are four distinct activities within the box. This is the equipment that each group of six 
students will need for each of the activities: 
 
Activity Needed per experiment group (6 pupils) Count 
Spinners Spinners card sheet - can be cut out in advance 3 
Spinners Cocktail sticks 3 
Light mixing 3 Colour LED Light Source Set 1 
Filter Primary red lighting filter gel 5 x 5 cm 6 
Filter Primary green lighting filter gel 5 x 5 cm 6 
Filter Fineliner - STABILO point 88 Light Emerald 3 
Filter Fineliner - STABILO point 88 Blue 3 
Filter Fineliner - STABILO point 88 Red 3 
Mini-microscopes Phone microscope 1 

 
WARNING. The Phone microscopes contain a UV LED bulb, of an unregulated intensity.  They 
should not be pointed towards the eye. 

WARNING. Students may need help in pushing the cocktail stick through the card spinners, 
depending on how the thick the card is. You can, in advance, push a small hole in the centre of the 
X using a pair of compasses, or similar.  
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THE EQUIPMENT: 
 
 

 

 

 

     

Spinner on cocktail stick    Red, Green, Blue LED Light sources 

 

 

 

 

 

         Coloured filters        Pens (with colours that match the filters) 

 

 

 

 

 

 

 

Phone Microscope 
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ACTIVITY OUTLINE / SUGGESTIONS: 
 
Introductory Activities – How does a screen work? and Mini-microscopes 

 
1. Allow the pupils to think, pair, share ideas to answer the question, “Do you know how a 

mobile phone screen works?” 
 

2. The class watches the video clip, from 1m 54s to 5m 26s.https://tinyurl.com/WSCColour1  
 

3. Each group should have a phone microscope.  
 
Once they get their microscope working (see Worksheet 1), they are encouraged to use it 
around the room to take photos or videos of microscopic features.  
 
The worksheet encourages students to examine in detail various things – including other 
screens and printed materials.  
 
They should see that other screens all use red, green and blue pixels (it is actually easier 
to see on a cheaper screen as the pixels are bigger).  
 
They should also be able to look at printed material: different printing processes can work 
in different ways, but a normal inkjet printer will have visible dots made of yellow, cyan, 
magenta and black. 

 
4. (Alternative) If students are not allowed their own phones in lesson, or if they don’t have 

them, then you have several alternatives:  
 they may be able to use school tablets,  
 you could use your phone in advance and share some photos you have taken, or  
 you could show them some more of the video clip, above (from 5m 26s to 8m 00s). 

 
5. (Extension) If you have more than one lesson, you could spend time doing scientific 

drawings of things they have seen through the microscope, for example a petal.  A good 
explanation for how to do scientific drawings can be found here: 

https://tinyurl.com/WSCColour2  
 

6. (Extension) You can create your own Excel photo file, using the following website: 
https://www.think-maths.co.uk/spreadsheet 
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Pupils’ Investigations – Core Activity: Spinners 

 
1. Now working in pairs, students cut out Spinner 1 from Worksheet 2. These should be 

printed onto card, or they can be stuck onto card before cutting out. 
 

2. Students push a cocktail stick through the centre X and give it a spin. 
 
WARNING. Students may need help in pushing the cocktail stick through the card spinners, 
depending on how the thick the card is. You can, in advance, push a small hole in the centre of 
the X using a pair of compasses, or similar. 

 
3. Students should observe what happens when it is given a spin and summarise the results 

in their science notes.  
 
They are encouraged to talk separately about the colours going into the eye (two colours 
together) and how the brain then interprets them. 
 

RED + GREEN = YELLOW 
RED + BLUE = MAGENTA 
GREEN + BLUE = CYAN 

 
4. Students then predict which of the small circles that Spinner 2 and Spinner 3 will match. 

They then test their predictions. 
 

5. Students are then asked to predict what will happen with Spinner 4.  
 
This is quite a different design – it creates a surprising rainbow effect. 
 
This is because we are not mixing the primary colours equally. For example, the first three 
colours are: 
 

RED + RED = RED 
LOTS OF RED + GREEN = YELLOW 
RED + GREEN = YELLOW 
 

6. (Extension) Can students create their own spinner, using the blank ones on Worksheet 3? 
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Pupils Investigations – Core Activity: Light mixing 

 
1. Ask students to use the LED torches to mix the primary colours together to make the 

secondary colours YELLOW, MAGENTA and CYAN. Have the room as dark as possible. 
They need a white piece of paper to use as a screen. 
 

2. Students should find that for the secondary colours to be spot on, one of the torches may 
end up closer than another one to make the colours. Ask them to come up with a theory 
as to why this might happen. 
 
These torches can work very well, but they are not all exactly the same brightness – if the 
batteries are working well the green needs to be closer than the blue, and the red needs 
to be further away. 
 

3. Can students work out how to make WHITE light? Which group can get the ‘best’ white? 
 
All three lights combined together in the same intensities should give white light.  
 
Students will have to work well together to get this just right, as the comparative distance 
makes a big difference – but they should manage. 
 

RED + GREEN + BLUE = WHITE 
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Pupils Investigations – Core Activity: Filters 

 
1. Students should investigate what their red, green and blue pens look like under the both 

red and green filters. 
 

2. They can use Worksheet 4 to give them some questions to think about as they 
investigate. 
 

3. There are some answers below to the Worksheet tasks.   
 

4. Students can create a ‘dual-picture’ using the red, green and blue pens. The image 
changes depending on which filter they use.   
 

 The green pen appears to vanish under the green filter 
 The red pen disappears under the red filter.  

 
          By taping two bits of the filter to a card, they can create their own ‘dual-picture’.  
          What will they create – good vs. evil, Clark Kent and Superman, Unicorn or Zebra? 
 

 
 

  
These are the same image seen under different 
filters. 
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Pupils Investigations – Plenary 

 
Can pupils predict what will happen when you adjust the sliders in the following simulation of the 
eye?  For example, what colours will the brain ‘see’ when the red and blue sliders are set to their 
maximum, or when all three sliders are set to their maximum? 

 
https://phet.colorado.edu/en/simulation/color-vision  (select RGB bulbs)  
 
 
Possible Questions / Suggestions for Discussion 

 
If students want to do some more investigations, here are some interesting questions that could 
be pursued. 
 
What is a photon?  
It is a single particle of light. Light travels as both a wave and particle, even though these ideas 
appear to disagree with each other, it has been proven again and again. Photons can have 
wavelengths corresponding to different colours. During the daytime we might by getting around 
500,000,000 photons entering our eye every second.  

 
Can you find out how the eye sees colour?  
The reason we can make all the colours by using just three is because on the retina in the back 
of our eyes are three types of sensors called cones, which can detect either red, green or blue. 
When we think we are seeing ‘yellow’ the red cones and the green cones are activated and our 
brain combines this information together to make yellow.   
(Very advanced… you can get photons that match all the colours of the rainbow, for example 
you can get photons that correspond to yellow – these will be detected by both the red and 
green cones in your eyes. This will be indistinguishable from seeing a yellow made up from red 
and green together.) 

 
Why do some mobile phone or TV screens appear ‘better’ than others? 
There are lots of reasons, but there are few important ideas related to this session. By having 
smaller/more pixels you can reduce any jaggy edges. Some TVs/monitors have red/green and 
blues that are better matches for the cones in our eye, which enables them to display a fuller 
range of colours that the eye can see. You can also increase the contrast between the bright 
areas and the dark areas. 

 
Can you write a fictional story of how a photon leaves the sun and ends up in our eye? 
There are an unthinkably** large numbers of photons being given off by the sun every second. A 
tiny proportion of these make the journey across to Earth. A tiny proportion of those that get to 
Earth will hit this piece of paper. Where the black writing is those photons are absorbed, and 
their journey is ended, but where the white is other photons will bounce off in all directions. A 
small fraction of those then go into your eye where they’re absorbed by the rods and cones on 
your retina… at this point their story ends, but the brain then sends a signal to your brain so you 
can read this message. 

** Well, it’s around a quindecillion: 1 followed by 45 zeroes. 
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WORKSHEETS: 

 
 
The following pages contain the 
worksheets for this science box, they can 
be photocopied or, for editable versions, 
please contact West Suffolk College. 
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WORKSHEET 1:  
 

Setup your microscope 
1. Turn your phone camera on. 
2. Clip the microscope over the camera until there is a blurry 

white dot in the very middle of the screen (Figure 1).  
3. Zoom in until the whole screen is filled by the blurry white dot 

(Figure 2). 
4. Place the bottom of the microscope against the object you 

would like to study, and the camera should be able to 
automatically focus (Figure 3). 

5. You should now be able to take photos or videos as normal. 
6. There is a small switch on the side of the microscope, this can 

turn on a white light or a UV light. Try turning on the white light 
to see if it improves the pictures. 
WARNING. The Phone microscopes contain a UV LED bulb, 
of an unregulated intensity.  The UV light must not be pointed 
towards the eye. 
 

Problems? 
 If the camera is unable to focus you may have to physically 

move the microscope lens in and out. 
 It may work better without a phone case. 

Investigations 
Try to investigate the following objects with your microscope: 

 A computer screen, or another phone screen.   
 Something printed in colour.  
 Your skin. 
 Different fabrics. 
 Velcro 
 Coin 
 A flower petal or leaf 

Record what you saw when looking at another screen, and what you saw when you looked at 
something that had been printed.   

What is similar, and what are the differences?  

What is the difference if you are looking at a red bit of screen compared to a yellow bit of the 
screen?  

Can you see the individual dots that make up the images?  

What colours are the dots?  

Figure 1 

Figure 2 

 2 

Figure 3 
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WORKSHEET 2: 
 

 

 

 

 

 

 

 

 

 

    
Make the Spinner:  

1. Print on to card or glue the four circles above onto some card.  
2. Cut out the circles above and make a small hole in the centre. 
3. Push a cocktail stick through the small hole, with around 1cm of the cocktail stick 

coming out of the base. 
4. You have made your first spinner, complete the above for all four. 

Test: 

Give the first spinner a spin, which of the small circles overleaf does it match? Can you 
predict what will happen with the other large spinners?  

  

Spinner 1 Spinner 2

red

green

blue

Make the spinner. Print onto card or glue the top half of this sheet to some card. 
Spinner 3 Spinner 4
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WORKSHEET 3 (extension activity):  
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WORKSHEET 4: 
1. Use Spinner 1. What are the rules for when the primary colours add together? 

  

 

 
 

 
 
 

2. What colours would this spinner make?  
 

inner ring       

middle ring      

outer ring        

 
 
 
 

3. Now use Spinner 4. Describe what happens and explain why it happens? 
              

              

               

4. White light contains red, green and blue light. Try the red, green and blue pens on some plain 
white paper and describe why the green pen appears to disappear under the green filter. 
              

              

               

5. Complete the diagram showing what happens as different coloured light rays hit the red filter. 
In the diagram be clear what the colour will be on the right-hand side. 
 

 

 

 SOURCE EYE 
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WORKSHEET 4 answers: 
  
1. red + green = yellow 

blue + green = cyan 
red + blue = magenta 
 

2. inner ring = red 
middle ring = yellow 
outer ring = cyan 
 

3. It makes a rainbow because you can make colours other than primary and secondary if you 
have more of one colour than another (for example red + a bit of green makes orange) 
 

4. The green pen appears green, but the white light also appears green therefore the two are the 
same. 

 

5.  
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HOW THIS ACTIVITY MEETS THE NATIONAL 
CURRICULUM  
(highlighting indicates criteria met by activity) 

Upper key stage 2 programme of study 
LIGHT 
Statutory requirements  
Pupils should be taught to: 
 recognise that light appears to travel in straight lines 
 use the idea that light travels in straight lines to explain that objects are seen because they give out or reflect 

light into the eye 
 explain that we see things because light travels from light sources to our eyes or from light sources to objects 

and then to our eyes 
 use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that 

cast them.  
Notes and guidance (non-statutory)  
Pupils should build on the work on light in year 3, exploring the way that light behaves, including light sources, 
reflection and shadows. They should talk about what happens and make predictions.  
Pupils might work scientifically by: deciding where to place rear-view mirrors on cars; designing and making a 
periscope and using the idea that light appears to travel in straight lines to explain how it works. They might 
investigate the relationship between light sources, objects and shadows by using shadow puppets. They could 
extend their experience of light by looking a range of phenomena including rainbows, colours on soap bubbles, 
objects looking bent in water and coloured filters (they do not need to explain why these phenomena occur). 

Working scientifically 
Statutory requirements  
During years 5 and 6, pupils should be taught to use the following practical scientific methods, processes and skills 
through the teaching of the programme of study content: 
 planning different types of scientific enquiries to answer questions, including recognising and controlling 

variables where necessary 
 taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking 

repeat readings when appropriate 
 recording data and results of increasing complexity using scientific diagrams and labels, classification keys, 

tables, scatter graphs, bar and line graphs 
 using test results to make predictions to set up further comparative and fair tests 
 reporting and presenting findings from enquiries, including conclusions, causal relationships and explanations 

of and degree of trust in results, in oral and written forms such as displays and other presentations 
 identifying scientific evidence that has been used to support or refute ideas or arguments. 
Notes and guidance (non-statutory)  
Pupils in years 5 and 6 should use their science experiences to: explore ideas and raise different kinds of 
questions; select and plan the most appropriate type of scientific enquiry to use to answer scientific questions; 
recognise when and how to set up comparative and fair tests and explain which variables need to be controlled and 
why. They should use and develop keys and other information records to identify, classify and describe living things 
and materials, and identify patterns that might be found in the natural environment. They should make their own 
decisions about what observations to make, what measurements to use and how long to make them for, and 
whether to repeat them; choose the most appropriate equipment to make measurements and explain how to use it 
accurately. They should decide how to record data from a choice of familiar approaches; look for different causal 
relationships in their data and identify evidence that refutes or supports their ideas. They should use their results to 
identify when further tests and observations might be needed; recognise which secondary sources will be most 
useful to research their ideas and begin to separate opinion from fact. They should use relevant scientific language 
and illustrations to discuss, communicate and justify their scientific ideas and should talk about how scientific ideas 
have developed over time.  
These opportunities for working scientifically should be provided across years 5 and 6 so that the expectations in 
the programme of study can be met by the end of year 6. Pupils are not expected to cover each aspect for every 
area of study. 



LIGHT: Colour, vision and our eyes  
 
 

 

 
 

page 20 of 21 

 

 

 

YOUR FEEDBACK  

Please provide details of how you have used this 
science box that you feel other schools may find 
useful, such as details of the class demographic 
(eg. class size, EAL, SEN) as well as a lesson 
plan, anonymised photographs or samples of 
pupil’s work. 
Please also let us know how we can improve this 
science box, or any ideas you may have for 
additional activities. 
 

WHAT TO DO WHEN YOU HAVE FINISHED WITH 
THIS SCIENCE BOX 

 All boxes need to be returned to West Suffolk 
College.  

 Inside the lid you will find details of which items 
need to be returned (opened consumables and 
playdoh do not).  

 Please ensure all items are dry before returning 
to the box. 

 West Suffolk College will let you know the 
collection date. 
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APPENDIX – PHONE MICROSCOPY: 
 
These are some photos taken with a phone microscope.  
  
From top left going in a clockwise direction – skin, jumper, a Lego stud, a computer screen. 


