
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CES 2021 Virtual Science Night 
 
Experiments:  

1) Toothpick Stars 
2) See the rainbow 
3) Magic Bag  
4) Challenge: Can you sink a marshmallow? 

  



Station 1 
Toothpick Stars 

(capillary action) 
 
Materials:  
 

5 wooden toothpicks 
Water 
Medicine dropper or straw 
 

Procedure: 

1. Carefully break each toothpick in half without breaking it all the way 
 

2. Arrange broken toothpicks so that all the breaks are in the middle with the points towards the 
outside 

 
3. Carefully drop 2-3 drops in the middle 

 
4. Watch the tips come together and expand 

 
5. Add more water one drop at a time 

 

Key Questions 

How does the water move to the ends of the toothpicks? 

Why does the star expand? 

Could you repeat this experiment with plastic toothpicks? 

 
 

Science Behind It:  
 
The adhesive force between the water and the wooden toothpick is stronger than the cohesive forces 
inside the water itself. The adhesive force pulls the water molecules into the narrow spaces within the 
wood. Cohesion (forces between water molecules) ensures that other water molecules trail behind. 
This process is called capillary action. The result is that the water travels to the tips of the broken 
toothpicks. 
 
As the wood absorbs more of the water, the bent wood fibres expand and straighten out. Each 
toothpick end pushes against the others. As the toothpicks straighten and push against each other, 
the inside of the star opens up. 
 
Source: https://www.scienceworld.ca/resource/toothpick-stars/ 
Video of experiment: https://youtu.be/9gkqU0I1Mo8  



Station 2  
See the Rainbow 

(Concentration Gradient & Water Stratification) 
 
 
Materials:  
 

Skittles 
Hot Water 
White plate (could be paper) 
 

Procedure: 
 

1. Arrange the skittles on the outside edge of the plate (S side up) 
 

2. Pour hot water in the middle of the plate until water reaches the skittles at the edge 
 

3. Observe what happens to the colors and the S on the skittles 
 

Key Questions 

Why do you think the colors don’t mix? 

Can you spot the ‘S’ from the skittles? What happens to it? 

How could you speed up the reaction? 

 
Science Behind It:  
 
Skittles have a hard coating made out of food coloring and sugar. When the Skittles touch water, the 
coating dissolves and sends the food coloring outward.  
 
The concept behind why the colors bleed to the center of the plate is called concentration gradient. 
The concentration of sugar is higher near the Skittles than the center of the plate, where there is only 
water. Therefore, the food coloring diffuses down a concentration gradient, from areas of higher 
concentration of sugar to areas of lower concentration. 
 
And as you can see, the diffusion stops when the concentration of the sugar is equal in all areas.    
 
You might also observe that the Skittles colors don’t mix as they run toward the middle of the plate. 
This is due to water stratification, which occurs when the water has different properties such as 
density, temperature, salinity, and oxygenation.  
 
The different colored Skittles have slightly different chemical makeups. As a result, when they 
dissolve, the water has different properties, which prevents the water from mixing. 
 
Source:  Magic Melting Skittles Experiment | Mombrite 
Video of experiment: https://youtu.be/-BIPZm6az4I 
 
  



Station 3 
Magic Bag 

(Polymers) 
 
Materials:  
 

Sharp pencils (Make sure the tips are sharpened to a point) 
Ziploc Bag 
Water  
Bowl 

 
Procedure: 
 

1. Fill plastic bag with water and seal it closed 
 
Ask: What would happen if I tried to push one of these pencils through the bag of water? Would 
the water leak out and make a giant mess?” 

 
2. Over a bowl (or sink) hold a pencil in one hand and the top of the bag in the other hand.  

 
3. Gently push the pencil right through one side of the bag and halfway out the other side  

 
Be careful not to push the pencils all the way through the holes or your science magic trick will 
quickly turn into a “clean-it-up” activity. 
 

4. Repeat with more pencils 
 

5. Remove pencils over a sink 
 
 

Science Behind It:  
 
The zipper-lock plastic bag you used was most likely made out of a polymer called low-density 
polyethylene (LDPE). It’s one of the most widely used packaging materials in the world. LDPE is low 
in cost, lightweight, durable, a barrier to moisture, and very flexible. 

Think of the polyethylene molecules as long strands of freshly cooked spaghetti. The tip of the 
sharpened pencil can easily slip between and push apart the flexible strands of spaghetti, but the 
strands’ flexible property helps to form a temporary seal against the edge of the pencil. When the 
pencil is removed, the hole in the plastic bag remains because the polyethylene molecules were 
pushed aside permanently and the water leaks out. 

As you might have discovered, it’s much easier for the stretched plastic to seal around the smooth 
sides of a round pencil than the straight edges found on other pencils. Hopefully you discovered this 
tip during practice and not while the bag was precariously positioned over someone’s head. 

 
Source & Video of Experiment: The Leakproof Bag | Science Experiment (stevespanglerscience.com) 
  



Station 4 
Challenge: Can you sink a marshmallow? 

(Density) 
 
 
 
Materials:  
 

Cup / Glass  
Mini Marshmallows  
Water 

 

Procedure: 

1. Fill cup with water (at least ½ full) 
 

2. Drop marshmallow into the water  
 
Does it float or sink? 
 

3. Take another marshmallow and squish it. You can do this by smashing it between your palms, 
rolling it between your fingers, or smashing it against a flat surface. Try to roll it into a ball 
rather than flatten it.  When your marshmallow is as small as you can make it, drop it in water.   
 
Does it float or sink? 

 

If that was too easy, try a harder challenge: sinking a regular marshmallow.  Squash or roll it on a 
cornstarch-covered cutting board to keep it from getting too sticky. (Otherwise, you may have to 
scrape the marshmallow goo off your hands with a spoon.)  Then drop it in a water to see what 
happens.  You can also try this experiment with Peeps, 3 Musketeers, or other kinds of candy that 
float. 
 
Science Behind It:  
 
Marshmallows are light and fluffy because they are full of air.  Air is less dense than water, so the 
marshmallow floats.  When you squish the marshmallow, you squeeze out the air, making it denser 
than the water.  Now the flat marshmallow will sink.  The more you squish the marshmallow, the lower 
it will sink. 
 

Source: Can You Sink a Marshmallow? – ThinkStretch



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

  



 



 

 


