
What are molecules?
The smallest physical part of any substance. They make up everything in our world! They are 
the building blocks of the universe. Think about molecules as little Lego-blocks that make up 
everything in our universe. The more blocks there are, the sturdier the object, the harder it is to get 
through it. 

Ask your kiddos the following questions to highlight differences between solids, liquids, and 
gases:
 
Can you walk through a wall?    No!  
Can you walk through a waterfall?   Yes! 
Can you walk through air?    Yes! 

Which one is easiest? 

at home discoveries 

solids, Liquids, and Gases - oh my!

Let’s make a cup of tea! 
Here you can discuss Changing States of Matter. Explain that these changes are physical changes, 
often due to temperature. Freezing (solid), to melting (liquid), to evaporating (gas).

Materials: a kettle or pot, water, and a mug
• Bring water to a boil and talk about how you are turning the liquid into a gas (the steam out of 
the kettle) because of the rising temperature
• The boiling point of water is 212 degrees Fahrenheit. Show that the mug is a solid, able to 
contain the liquid. The steam just floats off into the air. 
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Explain how the different states of matter fill space differently
Materials: 
• Option 1: 3 balloons or latex gloves, water 
• Option 2: 3 bowls, water, Legos/blocks
 * Allow time for freezing for this demonstration.

Option 1: 
• Fill one balloon with water (liquid), one with frozen water (solid) (allow time to freeze), and one 
with air (gas.)
• Have your kids high-five each glove! Ask them how they feel different. What do they observe? 

Option 2: 
• Fill one bowl with water (liquid), one with frozen water (solid) (allow time to freeze), and one 
with Legos/blocks.
• Have your kids observe how the substance fills the space differently.

• Liquids (like water) will take on the shape of their container. Thinner liquids, like water, will 
do so quicker than thicker ones, like maple syrup. 
• Solids will keep their shape; they won’t change unless something is done to them. Meaning 
the solid ice won’t move and slosh like the water.  
• The gas bowl might be the tricky one for kids to wrap their minds around. Gases will fill in 
whatever space they are in. So ask them, while looking at a seemingly empty bowl, “what do 
you see?” “Is there anything in this bowl?” Then you can dive into a conversation about how 
there is air - gas - all around us, even in the bowl, because it feels whatever container it is in!  

• To demonstrate that there is air/gas all around us, have the kids swing their arms around 
and feel the air move.

Do the “States of Matter Freeze” dance!
Play music in varying tempos to demonstrate how the molecules in each state of matter move 
differently!
• Slow music → slow, flowey dance → molecules are further apart - liquid 
• Fast music → fast dance → molecules are medium apart - gas 
• No music → freeze, no movement → molecules are tightly together - solid 

• You can use the image on the first page as reference image for the rate molecules move in 
different states of matter

• *Note:* This is very conceptual for a toddler, so when directing them how to move 
differently for the different tempoed songs, include comparisons that might make things 
easier to understand. For ex: 

• Liquid/Slow music → Dance like a calm fish 
• Gas/Fast music → Dance like a bumble-bee buzzing in the air 
• Solid/No music → Stand as still as a rock

Need music ideas? Here is Ms. Maddy’s Playlist: 
https://music.apple.com/us/playlist/solids-liquids-and-gas-playlist-ww/pl.u-ZmblV6ofZ2RV63
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Activity: Ice-cavation! 
This is an activity based in changing states of matter.
• The boiling point of water is 212 degrees Fahrenheit
• The freezing point of water is 32 degrees Fahrenheit
 *Note:* Allow time for freezing. Eggs typically take at least five hours to freeze. Most ideal for 
them to freeze overnight.

Materials:  
• Small toy (animal figurines, dinos, Legos, etc.)
• Balloons OR a larger ice-tray OR small bowls/cups
• Pipette, baster, or any object to squirt water (a rinsed shampoo bottle will even work)
• Hot water 
• Optional: food coloring

Instructions:  
1. For balloons, blow them up and let the air out once to stretch the material. 
2. Place the small toy in your container. 

• For balloons, this can be difficult. Just make sure to stretch them out enough to have a big 
enough opening to fit your toy. Try rolling back the neck of the balloon to get the main body of it 
(might be a two person job.)

3. After your toy is safely in your container, fill with water. Be sure to fully submerge the toy. 
• For a more visual experience, add food coloring to the water before freezing. 

4. For balloons, tie off the balloon. Place your object in the freezer. 
• Ideally, you would leave it in the freezer overnight, though it can work in fewer hours. But 
the more solid the ice, the bigger physical change your kid will be able to see! 

5. Fill your squirt bottle with warm water. 
• You can add red food coloring to the water to imply heat. They’ll be able to see the changes 
more directly if the hot water and ice are different colors. And who doesn’t love a splash of 
color? 
• Make sure the water is warm but not hot enough to burn hands.

6. For balloons, you’ll need to cut off the physical balloon. Then you’ll be left with a large block of 
ice in the shape of an egg!
7. Now it’s time for the kids to experiment/play! All they have to do is squirt the hot water on the 
ice to rescue their toy. 

• Ask them why they think the ice is melting. 
• Explain how the sudden change in temperature is helping change the physical state of the 
ice and how the warm water is melting the ice.
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