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This unique ball is a fun way to demonstrate and discuss  
persistence of vision.  It can also be used to begin a unit  
on light, color and vision. 
 
When the ball is stationary, your students will observe a white  
light but when the ball is in motion (in a darkened room), they  
will see alternating red, blue, and green lights. 
 
What’s going on? 
 
The three oscillating lights effectively demonstrate that white light is composed of colors 
blending.  Your students will be intrigued and eager to find out more. 
 

Explanation 

Why do we see three distinct colors when the Mysterious Glowing Ball is in motion?  Because of 
persistence of vision—the brief retention of an image on the retina after an object has moved.  
(To quickly demonstrate this concept to your students, see the Do-It-Yourself Persistence of 
Vision Test on page 5.) 
 

Inside the ball are three colored LEDs that rapidly 
cycle between red, blue and green light.  When the 
ball is stationary, the eye focuses all three colors on 
the same part of the retina.  As a result, our brain 
interprets this as white light. 
 
This is due to the persistence of vision that occurs 
inside the brain.  The brain remembers each of the 
different colored lights for about 1/10 of a second.  
(This also indicates that the color cycling of the LEDs is 
faster than 1/10 of a second.)  If the light is focused on 
different parts of the retina, individual colors are seen.   

 
When the glowing ball is tossed, the natural tendency is for the eye to follow the ball.  In this 
case, the viewer will see white light.  But if the viewer is staring at the background when the 
ball is tossed across the field of vision, alternating colored lights are seen. 
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NGSS Correlations 
 
 
Our Mysterious Glowing Ball and these lesson ideas will support your students’ understanding of 
these Next Generation Science Standards (NGSS): 
 

 

Elementary Middle School High School 
1-PS4-2 
Students can use the 
Mysterious Glowing Ball 
to make observations to 
construct an evidence-
based account that 
objects can be seen only 
when illuminated. 
 

K-2-ETS1-3 
Students can use the 
Mysterious Glowing Ball 
in an investigation to 
develop a simple sketch, 
drawing, or physical 
model to illustrate how 
the shape of an object 
helps it function as 
needed to solve a given 
problem. 
 

4-PS4-1 
Students can use the 
Mysterious Glowing Ball 
in an investigation to 
develop a model to 
describe that light 
reflecting from objects 
and entering the eye 
allows objects to be seen. 
 

MS-PS4-2 
Students can use the Mysterious 
Glowing Ball to develop and use 
a model to describe that waves 
are reflected, absorbed, or 
transmitted through various 
materials. 
 

HS-PS4-1 
Students can use the 
Mysterious Glowing Ball to 
conduct investigations and use 
mathematical representations 
to support a claim regarding 
relationships among the 
frequency, wavelength, and 
speed of waves traveling in 
various media. 
 

HS-PS4-5 
Students can use the 
Mysterious Glowing Ball to 
conduct investigations about 
technological devices use the 
principles of wave behavior 
and wave interactions with 
matter to transmit. 
 
 
 

Suggested Science Idea(s) 
1-PS4-2      2-PS1-1      K-2-ETS1-3      4-PS4-1      MS-PS4-2      HS-PS4-1      HS-PS4-5 
When held stationary, the Mysterious Glowing Ball appears to glow with white light.  When spun in 
a circle by the cord, one can see the white light separate into blinking red, blue and green lights. 

 
 

* NGSS is a registered trademark of Achieve.  Neither Achieve nor the lead states and partners that developed the 
Next Generation Science Standards were involved in the production of, and do not endorse, this product. 
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Using Your Mysterious Glowing Ball 
 
 
 
The Mysterious Glowing Ball works best in a darkened room. 
 

1. Turn the battery plug counterclockwise until the cover comes off.   

2. Insert three button batteries with the “+” symbol facing upward. 

3. Reinsert the battery plug and turn clockwise until it is secure. 

4. Turn on the ball by twisting the battery plug even further clockwise. 

5. Stand at a distance from students. 

6. Hold the ball stationary and allow students to observe its white light. 

7. Next, quickly move the ball back and forth—even just a waving it a few 
centimeters should be enough—so that students can observe the alternating 
slivers of red, blue and green light. 

8. Hold the end of the string and spin the ball in a large circle.  Make sure that 
students observe the alternating colors with dark spaces in between. 

 

 

 

 

 
NOTE:  To replace the batteries, turn the battery plug counter clockwise until the battery 
compartment is open.  Insert three L1154 batteries (BAT-55), positive side up. 

 

 

Let’s Play Catch! 

Remove the string and toss the ball back and forth to 
someone several meters away.  If your students watch 
the ball’s path, they will observe a white ball being 
tossed.  However, if they focus away from the ball  
(i.e., at a wall), they will see an alternating red, blue 
and green ball being tossed. 

 

http://www.teachersource.com/
http://www.teachersource.com/product/button-batteries-l1154-alkaline-10pk/electricity-magnetism?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
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WHAT IS POI?   
 
Poi is a type of performance art that 
originated with the Māori people of 
New Zealand, and now is practiced in 
many countries.  It usually involves 
swinging tethered weights or balls to 
create beautiful geometric patterns.  
The Mysterious Glowing Ball is a 
favorite of poi spinners. 

 

Try These Variations! 
 
 
 

Let your students try the ball at different speeds or with different movements.  How 
does the effect change at different speeds? 
 

What happens if you hold the ball stationary behind a variable-speed fan and view it 
while switching fan speeds? 
 

Encourage students to experiment with different variables.  For example, have them 
view the ball through colored filters such as our Color Filter Paddles (FIL-100) or Magic 
Filter Kit (FIL-200).  What happens to the colors? 
 

The Mysterious Glowing Ball is a perfect introduction to the concept of persistence  
of vision.  Challenge your students to relate this concept to what happens when we 
watch a movie or TV.  How do our eyes and brain translate the series of images on  
the screen into motion?  Can they discover a way to measure the persistence of vision 
time?  Is it the same for everyone? 
 

For more advanced classes, use the ball to discuss the three different retinal color 
receptors in the back of the human eye.  How does this ball relate to our ability to 
perceive colors?  “Color blindness” is an inability to see certain colors.  How might 
color blindness change a person’s ability to see the colors in the ball? 
 

In a darkened room, use two Mysterious Glowing Balls on strings to demonstrate poi.  
(If you know how to juggle, try using three balls!)  Invite students to sketch some of 
the glowing geometrical patterns that emerge.  How are they formed?  What makes 
them change?  

 
 

photograph by Hendrik Kueck 

http://www.teachersource.com/
http://www.teachersource.com/product/color-filter-paddles/light-color?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
http://www.teachersource.com/product/magic-filter-kit/light-color?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
http://www.teachersource.com/product/magic-filter-kit/light-color?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
http://www.teachersource.com/product/magic-filter-kit/light-color?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
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Learning More 
 
 
 

Do-It-Yourself Persistence of Vision Test 

To help your students understand the concept of persistence of vision, try this simple experiment: 
 

1. Hold two identical coins together  
between your thumb and index finger  
so that one coin is on top of the other. 

 
2. Quickly rub the coins against each other  

so that they slide back and forth.  Observe  
the coins and count the number of coins  

that you see.  If done properly, you will  
appear to have an extra coin. 

 
 

Explanation: 
When you look at an object, an image of the object is projected on the retina (back inner wall) of 
your eyes.  Even if the object is moved or removed, its image its image remains on the retina for 
a fraction of a second.  This is called persistence of vision.  Thus an extra coin seems to appear. 
 

NOTE:  This experiment can be done successfully even without coins!  
Try rapidly rubbing your thumb and forefinger back and forth.  You 

will see that you’ve suddenly “gained” a few extra fingers! 
 
Source:  www.scienceprojectideasforkids.com/2010/persistence-of-vision-coins 

 

 
 

The Science of Color 

Color is created by utilizing two properties of light, energy and frequency of vibration or 
wavelength.  How our brain separates these two properties of light, energy and wavelength, 
and then recombines them into color perception is a mystery that has intrigued scientists 
through the ages.   
 
For more information on color perception, consider these useful reference materials: 
 

Encyclopedia.com (color) 
www.encyclopedia.com/topic/color.aspx 
 
Encyclopædia Britannica (Visible Spectrum): 
www.britannica.com/EBchecked/topic/126658/colour/21838/The-visible-spectrum 

 

http://www.teachersource.com/
http://www.scienceprojectideasforkids.com/2010/persistance-of-vision-coins
http://www.encyclopedia.com/topic/color.aspx
http://www.britannica.com/EBchecked/topic/126658/colour/21838/The-visible-spectrum
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Learning More 
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Learning More 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

A PDF of this article is available online at:  

http://cdn.teachersource.com/downloads/lesson_pdf/GlowingBall.pdf 
 

http://www.teachersource.com/
http://cdn.teachersource.com/downloads/lesson_pdf/GlowingBall.pdf
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Take Your Lesson Further 
 
 
 

As science teachers ourselves, we know how much effort goes into preparing lessons.   
For us, “Teachers Serving Teachers” isn’t just a slogan—it’s our promise to you! 

 

Please visit our website  
for more lesson ideas:    

 

 

Check our blog for classroom-tested  
teaching plans on dozens of topics:    

 

 
 

To extend your lesson, consider these Educational Innovations products: 
 

Persistance of Vision Double Fan   (OPT-370) 

This two-headed fan does more than cool you off—it delivers a dazzling lesson in 
persistence of vision!  Each fan blade contains five colorful LEDs that flicker at 
different speeds, giving the illusion of streams of light instead of individual dots.  
(This is the same principle that turns a sequence of still images into a motion 
picture.)  Turn it on and enjoy a double light show in red, green, yellow, and blue.  
Better still, give the blades an extra spin to increase the speed of the rotating 
arm so that the two individual fan patterns merge into a larger, ever-changing 
geometric design: triangles, loops, spirals, and more!  We guarantee you haven't 
seen a persistence of vision device like this before! 

 
Color Filter Paddles   (FIL-100)  
Mix Primary (Red, Blue & Green) and Secondary (Cyan, Yellow & Magenta) 
filters to study additive and subtractive color mixing, color transmission, 
and absorption of different wavelengths of light.  Polarizing filters can be 
used to show birefringence, light scattering, and light reflection.  
Diffraction gratings can be used for direct viewing and analysis of spectra 
from light sources.  Included are 13,500 line/inch double axis and the 500 
line/mm single axis gratings.  Filters are 5.5 cm (2.16”) x 6.7 cm (2.63”). 
 
Subtractive Color Theory Demonstration   (LGT-330) 

The Subtractive Color Theory Demonstration can be used to promote 
memory retention, encourage logical thinking, and teach the optics and 
physics of color mixing.  As you are challenged to create specific color 
designs on the back-lit board, you must predict how colors of the filter tiles 
will mix either by experimentation or previous understanding—then you 
must strategically slide the squares into the correct configurations.  An 
extensive guide to lead you through a variety of activities is included!  This 
Color Theory Demonstration has a game-like quality and is elegantly 
simple.  It makes exploring and experimenting with color mixing accessible 
(and fun!) for curious minds of all ages. 

http://www.teachersource.com/
http://www.teachersource.com/
http://blog.teachersource.com/
https://www.teachersource.com/product/double-fan/light-persistence?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
http://www.teachersource.com/product/color-filter-paddles/light-color?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
https://www.teachersource.com/product/subtractive-light/light-mixing?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
http://www.teachersource.com/product/color-filter-paddles/light-color?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
https://www.teachersource.com/product/subtractive-light/light-mixing?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500
https://www.teachersource.com/product/double-fan/light-persistence?utm_source=lesson&utm_medium=lesson&utm_campaign=opt-500

