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Physics in the Universe Name: Date: Pd:  
 
Introduction/Background 

Humans are primarily a visual species. We use our sense of sight to make observations of what happens in 
order to explain how those happenings work. When we make visual observations our eyes are detecting ‘light’ 
energy. However,  that light energy only represents wavelengths from a small segment of the electromagnetic 
spectrum. There are many other types of ‘light’ that are the result of electromagnetic waves whose wavelengths are 
both longer and shorter than those our human eyes can detect. We can ‘see’ these non-visible forms of light with 
the proper instruments and are able to use those energy types to interpret conditions in the early universe. 
Interestingly, there are many animal species who can detect and interpret wavelengths outside of our human visual 
range. In this activity, we will look at some examples of these animals and their sensory abilities.  

 
Activity Goals 
Observe non-visible light to remember relationships of wavelength and frequency in the the EM spectrum. 
Think about differences between emitters, reflectors and detectors in perceiving EM radiation.  
 
Phenomena/Observations to be Explained 
Images of how different organisms (snake, bee, shrimp) ‘see’/ perceive their environment. 
 
Essential Questions/Focus Questions 
 
How do snakes, birds, bees and shrimp perceive their world?  
What is non-visible light and how can humans detect and 
 interpret those forms of light?  
 
Part A.  

1. Take out Drawing the Electromagnetic Spectrum to 
help you with this activity 

2. Read Spectrum of animal vision and fill in your note 
taking guide 

3. Watch video clips of Snake vision as snake hunts a rat. 
4. Record your observations of the snake video on the 

back of notetaking guide. 
5. Draw a model to show how the snake ‘sees’ the rat. 

Your model should include the following:  emitter; 
detector; wavelength; and frequency.  

 
Part B.  

1. Watch the video clip:  Video of flowers from human, 
butterfly and bee perspectives 

2.  Record your observations of the video. 
3. Draw a new model to show how the butterfly and bee 

‘see’ the flower. Your model should include the 
following:  emitter; detector; wavelength and frequency.  

 
 
 
 

https://cosmosmagazine.com/biology/incredible-bizarre-spectrum-animal-colour-vision
https://www.youtube.com/watch?v=GsNr5IqW4eA
https://www.youtube.com/watch?v=9CpEV9_JOv8
https://www.youtube.com/watch?v=9CpEV9_JOv8


 
 
  



Using an electromagnetic spectrum, read the article and fill in the reading guide 

The natural world is awash with color 

New Vocabulary 

retina- a layer at the back of the eyeball containing cells that are 

sensitive to light  

photoreceptors- 

cones- 

Q. What color light do these cones see? The article is a bit misleading… 

short-wavelength- 

medium-wavelength- 

long-wavelength- 

How do we see milllions of colors? 
 
 
 
 
 
 
 
What makes a color blind human 
different from one that can see all 
colors of the spectrum? 

The bluebottle butterfly and the Mantis shrimp  

New Vocabulary 

ultraviolet- 

firing range- 

What is beneficial about species 
who have multiple types of 
photoreceptors? 

Some birds see color and ultraviolet 
 
 
 

What would be different if humans 
could detect uv light? 

Bumblebees are trichromats 
New Vocabulary 
trichromats- 

How are the photoreceptors of 
bumblebees different?  
 
 
 
 

Boas and pythons can “see” in the infrared 
New Vocabulary 
“Pit organs”- 
 
infrared sensitive receptors- 
 

What are the benefits of being able 
to detect infrared? 

Starfish have ‘eye spots’ to detect light, but not color 
New Vocabulary 
“eye spots”- 

 

 
 
 



Notes on Snake Video 
 
 
 
 
 
 
 
 
 
 
 

MODEL OF HOW SNAKE SEES THE RAT 
Include: emitter, detector, wavelength and frequency 

Notes on Video of flowers from human… 
 

Model of how butterfly & bee “see” the flower  
Include: emitter, detector, wavelength and frequency 



Analysis/Conclusions
 

1. Which parts of the EM spectrum do organisms detect as light?  
 
 
 
 

2. What are some of the advantages that some species have over others in the way they can detect 
light? 

 
 
 
 
 
 

3. Write a concise (no more than 3 sentences) explanation of how the snake ‘sees’ the rat. 
 
 
 
 
 
 
 
 

4. Write a concise (no more than 3 sentences) explanation of how the bee ‘sees’ the flower.  
 
 
 
 
 
 


