
LED Name Badge Mini Activities 
 

              
 

Content Area: Art 
Positive & Negative Space in Design 

 
Topic:  
Making Images 
 
Context:  
Images are everywhere! Imagery, including pictures and written languages of any kind, 
communicates things about the world around us. Whenever a surface of any kind is 
marked up with an image, the artist or printer is separating positive and negative 
space. The first step in making this LED name badge will involve creating a plan for an 
image to be lit up by an LED. This will involve separating these two types of space on the 
surface of a plastic name plate by drawing it first with marker and then etching the 
marked space with a safety or push pin. 
 
Materials:  
Plastic Name Badge blank, safety or push pin, dry erase marker, printable worksheet, 
Rubber Stamps and/or simple stenciling materials (optional) 
 
Activity/Brainstorm:  
Have your child/children brainstorm places that imagery placed on a surface 
communicated something to them without speaking to them. Road signs, books, 
magazines, posters, photos, paintings, images on screens, tee-shirts, signs inside 
buildings are all fair game.  
 
Relate:  
What you and your child will be making is a small wearable name badge that has an 
image on it, lit up by an LED by a commonly used sign making technique called “edge 
lighting” but it still requires making an image. THIS involves telling the viewer of this 
sign some things about the space on the sign; namely, where objects ARE and where 
objects AREN’T. In the art and design world, space that objects (pictures, letters, words 
etc…) OCCUPY is called POSITIVE space whereas space that objects DO NOT OCCUPY is 
called NEGATIVE space. In order to have a message be on PARTS of your LED name 
badge and not all of it, you will have to somehow separate these two types of space for 
your viewer. You will FIRST plan this out by creating POSITIVE SPACE with a dry erase 
marker in the shape of your designs and later ETCH over the top of this POSTIVE SPACE 
while leaving the NEGATIVE (non-design) SPACE around it and/or inside it SMOOTH.  



 
 
 
Activity: Positive & Negative Space Scavenger Hunt 
Have your children go on a scavenger hunt around your home to find examples of 
surfaces with visual communication on them. Have them describe to you where 
positive and negative space is in the image! Do some stenciling or rubber stamping 
activities and, afterward, ask how THESE methods of marking up surfaces separate 
positive and negative space to create images. Your kids can use the printable worksheet 
“Positive vs Negative Space” to record their thoughts and experiences. 
 
Activity: Planning and Etching your Image. 
With a dry erase marker, write or draw out what you want illuminated by the LED on 
your name badge. Remember that this dry erase version is only a plan for the final 
marking process which requires ETCHING with a needle or pushpin. So, only plan a 
design that is wide enough for you to scratch accurately. If you choose to do a name, the 
shorter the better. If you choose to do an image, don’t get too detailed as small details 
are hard to accurately scratch into the plastic with the tools at hand. Once the image is 
planned, the image space (marker space) is positive space and everything around it is 
negative space. From this point, your child can use the included safety pin or a push pin 
to scratch into the plastic below every bit of dry erase marker. The dry erase marks will 
eventually scratch away but the same shape of the positive (image space) will remain 
afterward as a different TEXTURE than the smooth negative space. This is key in allowing 
the LED you will add to light ONLY the image (positive space) and not the negative space 
around it.   
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Content Area: Engineering and Science:  
How light travels and what happens when it hits 
stuff. 
 
Topic:  
What is edge lighting, and how do we use it to light up the positive (image) space on 
our plastic but not the space around it? 
 
Context:  
We may have made an image on our name badge plastic by separating positive and 
negative space with a pin but we’ve really only “scratched” the surface. How do we light 
up those two types of space differently with the SAME light source at the SAME time? 
To answer that we will have to know a bit more about how light travels! 
 
Central Question:  
How does light travel? 
 
Materials:  
a few pieces of paper or index cards, CR2032 battery, blue LED, two pens or pencils, 
bathroom with mirror, clear glass of water, “How Does Light Travel?” printable 
worksheet, “How it Works” printable graphic.  
 
Activity: Lighting the LED 
 
First things first, have your children get the LED/Battery combo to light up so they can 
use it to conduct some tests that will illuminate basic realities about how light 
behaves. Knowing this will help your children understand what causes their name badge 
to work the way that it does.  To light the LED, simply slide the coin cell battery between 
the two legs of the LED and pinch both sides simultaneously inward to contact each 
respective side of the battery. If the LED does not light up, flip the battery around and 
try the same procedure.  
 
Activity:  Light Mapping 
 
While lit, hold the LED/Battery combo still over the edge of a white index card or sheet 
of paper so the battery is flat in relation to the paper. Have your children use a pencil 
to trace the outline of the light’s path directly onto the card. Now have them use the 
same starting point and draw the light’s path with the LED/Battery combo rotated so 
the thin side is viewable from above instead. 
 Your children should notice:  



-very little light showing behind the source with the majority of light projected 
outward (So, it doesn’t appear that light is able to turn easily but must be able to 
change directions to account for the tiny bit behind the LED)  
-a fan shaped beam that travels ahead of the source, spreading out and 
becoming less intense the farther it gets from the source. 
-the outer edge boundaries of this beam path are straight.  
-when rotated the light source produced the same shape path (evidence of not 
just a fan of light but a CONE of light travelling away from THIS light source). 
 

So far, we have evidence that when oriented either way in the name badge, the light 
from the LED will be not only going forward and outward but also upward and 
downward in straight lines that spread out and get weaker as they travel away from the 
source. In our first mini-experiment, the light was travelling through air and showing 
itself on the surface of the card. In the name badge, the light will be travelling through 
plastic. What does light do when it encounters different materials like this plastic? Use 
the next three mini demos to lead your kids to an understanding of the possible results 
when light encounters different materials. 
 
Activity One: Direction and Shape of Travel 
 
With one hand (or a family member’s), hold the lit LED in position over the card so the 
same beam path is visible. With another hand, position a pencil upright in the path of 
the beam with the end physically contacting the table that the card is on. What should 
be observable is that the light is blocked by this shape, producing a shadow. The light 
that is able to go past the shape forms a straight-line boundary between lit and shaded 
areas. When light encounters this solid material that you cannot see through, does it 
appear as though light can go through it? No. Does it appear to be able to curve 
AROUND this shape to light up the space behind the object? Again, no! Light generally 
travels in straight lines that fan out from the light source. Although it CAN change 
direction (remember that little bit of light BEHIND the LED?), it takes special 
circumstances and many times will not (Shadows are evidence of it just continuing on in 
straight lines).  
 
Activity Two: Reflecting vs Absorbing 
 
 So far, we have observed that light can appear to be stopped when it hits a surface like 
the pencil material. What’s really happening to the portion of the light that is hitting the 
pencil is a mixture of two things. The first thing happening is that some of the light is 
bouncing off the pencil backward (same idea to blame for that tiny bit of light behind 
the LED came from when you first drew the light bean path on the index card). When 
light bounces OFF a surface and changes direction, we call it RELFECTING. To see 
reflecting in action, have your children take the LED/Battery with that index card into 
a dark bathroom with a mirror. Tell them to hold the blank side of the card up to their 
chest with one hand and the LED/Battery combo lit and aimed first at a blank wall. They 



should observe that the card is FAINTLY lit with a FUZZY shadow of their hand. Next, 
they should do the same at the bathroom mirror. They should see that the light on their 
card is VERY BRIGHT and the resulting hand shadow is CLEAR AND SHARPLY DEFINED. 
What can we tell from this? Well…since the light is aimed AWAY from the card and the 
card still manages to be lit in BOTH cases, we have evidence that light is hitting both the 
wall and the mirror and at least SOME of it is bouncing backward to light up the card 
that is positioned behind it.  We can also tell that the mirror reflected way more 
efficiently than the plain wall material. So, light can bounce OFF materials to different 
degrees…what happens to the light that ISN’T bouncing off? Ask your children to 
imagine a jet-black car parked on the street in the middle of summer. It’s being hit with 
sunlight all day long, yet it remains dark under the hood. This material is clearly not 
allowing light to pass through it and you wouldn’t have to squint to shield your eyes 
from bright light reflecting off of it. If they were to touch this car they would find it to be 
very, very hot. This is because, when light cannot make it through a material, and not 
much of it is not bouncing OFF, the light’s energy is being soaked up or ABSORBED by 
the material, increasing the material’s temperature. Don’t believe it? Watch this video 
to witness an egg being cooked in a pan that has ABSORBED a ton of light energy from 
the sun! Once absorbed, the light energy becomes heat energy.  
https://www.youtube.com/watch?v=l7AaB-ZJvCM 
 
The LED name badge lighting effect involves a little of all three major things that light 
can do when it encounters a material. So far, we’ve seen that light can: 

o bounce off materials (reflecting) 
o be “soaked into and held onto” by materials (absorbing) 

 
There is one more MAJOR thing that light can do when it encounters a material but you’ve 
seen it before. It can do a trick called REFRACTING which means it can go THROUGH stuff 
(you’ve seen light go through windows before, right???)!  
 
 
Final Assembly:  
Refer to the online and/or packaged assembly instructions to finish off the LED name 
badge.    
 

 
Explanation:  
Once assembled, an edge-lit sign such as this relies on the fact that we start with a 
material that light CAN travel through (clear plastic). This material has a reflective top 
surface and bottom surface when viewed from outside the plastic. Now, if you can 
imagine swimming THROUGH the plastic and looking UP and DOWN from WITHIN the 
plastic, there is also a reflective surface on the underside of each of the outer surfaces 
just described. When you aim a cone-shaped light beam through the WITDH of that 
plastic that CAN allow light to go straight through it but also has different reflective 
surfaces everywhere (the smooth of the negative space and the rough of the positive 



space), the light acts like a bunch of tiny bouncy balls fired at the walls of a long hallway. 
This imaginary hallway has smooth walls but also doors that lead outside of the hallway. 
Many of the balls will bounce within the hallway off the smooth wall section until they 
pass out of the other end of the hallway. Some of the balls, however will hit those 
doorframes and start to change directions and bounce through the doors to spaces 
outside the hallway. The bouncy balls are comparable to the light being shown through 
the plastic; the thickness of the plastic like the hallway. The scratchy positive image 
space acts like the doors that can redirect the light out of the hallway (in this case, to a 
viewer’s eyes) whereas the smooth negative space areas act like the walls that 
eventually bounce the light through the hall and out the other end. The light that 
happens to hit “unscratched negative space” keeps bouncing around within the plastic 
until it leaves visible out of the width of the shape (that’s why the light is viewable 
around the perimeter of the badge). The random portion of light that happens to 
bounce and hit the “scratched positive space” areas gets trapped in the scratches and 
changes it’s angle to go through and out the designed spaces out to a viewer’s eye. 
Basically, your children separated positive and negative space by creating two different 
textures that each reflect light differently (either toward or away from a viewer’s eye).  
 
Final Observation:  
With the name badge fully assembled and working, have your kids observe where the 
light is coming out to their eye and where it is not (where it’s visible, the light is 
leaving the plastic/where it’s not visible, the light is stuck in and passing through the 
plastic). They should see only light coming through their design and the width of the 
plastic; not the smooth parts of the top and bottom faces. Use the printable graphic 
“How it Works” to reinforce why they only see light in those two areas. 
 
 


