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Always ask a trusted adult before starting any Science or Engineering project.



CONCEPT #1
Starting Crystals
Crystals are a material that 
molecules fit together like 
puzzle pieces in a repeating 
pattern. The process of crystal 
forming is called 
crystallization. The stick will 
provide the surface on which 
the crystals will grow. As 
water evaporates from the 
stick, small crystals of sugar 
will encrust the stick. These 
tiny seed crystals provide 
starting points for larger 
crystals. 

https://www.happinessishomemade.net/rock-
candy-tutorial/

https://www.happinessishomemade.net/rock-candy-tutorial/


CONCEPT #2
Crystal Formation
A solution is a mixture where one 
substance, called the solute, is dissolved 
into another, called the solvent.  In this 
case, sugar is dissolved into water. The 
solute (sugar) in the solution is unstable 
because there is not enough solvent (water) 
to keep it dissolved, so the sugar will come 
out of the solution and bond to other sugar 
molecules to form a crystal. Your finished 
rock candy will be made up of about a 
quadrillion (1,000,000,000,000,000) 
molecules attached to the stick.

EXTENSIONS
Learn more about molecules and crystallization by 
watching the following Magic School Bus Episode:
https://www.teachertube.com/videos/msb-meets-
molly-cule-435188

REFERENCES
Adapted from: 
https://www.happinessishomemade.net/rock-candy-
tutorial/
https://www.exploratorium.edu/cooking/candy/rock-
pop.html
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CONCEPT #1
Heat
Everything in the universe 
is made of atoms and 
molecules that are 
constantly moving. 
When heat is added to a 
substance, the molecules 
and atoms vibrate faster. 
The amount of motion of the 
particles determines the 
state of matter (i.e., solid, 
liquid, or gas). The warmer 
the surrounding 
temperature, the more the 
molecules bounce around. 
As it gets colder, the 
molecules will slow down.

https://www.delish.com/cooking/recipe-
ideas/recipes/a54721/ice-cream-in-a-bag-recipe/

https://www.delish.com/cooking/recipe-ideas/recipes/a54721/ice-cream-in-a-bag-recipe/


CONCEPT #2
Ice
Ice is the crystallized form 
of water. For the crystals to 
form, the water molecules 
have to slow down (by 
cooling down) and carefully 
line up in an orderly 
pattern. Even after the ice is 
formed two things are 
constantly happening at the 
surface of the ice:

https://www.sciencebuddies.org/stem-activities/ice-cream-
bag?from=Blog#summary

1.The ice at the surface is melting. 
2.The melted water is re-freezing. 

https://www.sciencebuddies.org/stem-activities/ice-cream-bag?from=Blog#summary


CONCEPT #3
Fluctuating Freezing Point 
One way to alter the freezing point of water is to add another substance that will separate the 
water molecules, and make it make difficult for them to stick together. This phenomenon is 
called freezing point depression. Salt is one substance that can lower waters freezing point. 
This is why roads and sidewalks are sometimes salted in cold icy climates. Sugar, such as 
the type in fruit juice, also works to lower waters freezing point, but is not as effective as salt. 
In general, the more particles (such as salt or sugar) that are added to the water, the more 
difficult it will be for the water molecules to stick together and the lower its freezing point will 
be. 

EXTENSIONS
Explore more about states of matter through a 
simulation at 
https://phet.colorado.edu/en/simulation/states-of-matter-
basics

REFERENCES
Adapted from: https://www.sciencebuddies.org/stem-activities/ice-
cream-bag?from=Blog#summary
https://jerryjamesstone.com/recipe/5-minute-ice-cream-no-ice-cream-
maker-needed/
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cream-in-a-bag-recipe/
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CONCEPT #1
Slushies 
A slushy is a dense, icy-cold 
beverage that resembles 
melting snow. 

There are two ways to make 
slushies: 
1. Crush ice and add flavoring
2. Alter the freezing process of 

flavored water, so that loose, 
icy crystals form. This is 
accomplished by having 
sugar in the water and 
shaking the water as it cools. 

https://www.lovefromtheoven.com/easy-
homemade-slushee-recipe/

https://www.lovefromtheoven.com/easy-homemade-slushee-recipe/


CONCEPT #2
Sugary Slushies
Sugar is an important part 
of a slushy. Sugar acts as 
an antifreeze in a slushy 
because the sugar and 
water molecules bond 
together before the water 
completely freezes, 
keeping it from becoming 
solid ice. This is why it is 
important that the juice 
you use has sugar.

https://www.sciencebuddies.org/stem-
activities/homemade-slushy?from=Blog#summary

https://www.sciencebuddies.org/stem-activities/homemade-slushy?from=Blog#summary


CONCEPT #3
Supercooling
Supercooling is the 
process of getting a 
substance colder than its 
freezing point, without it 
becoming a solid. For 
instance, supercooled 
water is actually colder 
than 32° F (waters freezing 
point)—but it is not frozen! 
Slushies can be an 
example of a supercooled 
liquid.

https://www.sciencebuddies.org/stem-
activities/homemade-slushy?from=Blog#summary

https://www.sciencebuddies.org/stem-activities/homemade-slushy?from=Blog#summary
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CONCEPT #3 Cont.
Supercooled Examples
Clouds are a good example of supercooled liquids: they contain tiny droplets of water that do not form 
ice despite the low temperatures. 

Some animals, such as the winter flounder, use supercooling to allow them to avoid freezing (which 
can cause cell damage and death) in extremely low temperatures. 

https://www.sciencebuddies.org/stem-activities/homemade-slushy?from=Blog#summary
https://www.sciencebuddies.org/stem-activities/homemade-slushy?from=Blog#summary


More Food-Related Activities
Making Plastic from Milk

https://www.howweelearn.com/turn-milk-into-
plastic/?utm_content=buffer27dc8&amp;utm_medium=
social&amp;utm_source=pinterest.com&amp;utm_cam

paign=buffer

Extracting Strawberry DNA
https://www.stevespanglerscience.com/l

ab/experiments/strawberry-dna/

Making Homemade Butter
https://www.123homeschool4me.com/ho
memade-butter-science-experiment_37

Building an Edible STEM Structure
https://thestemlaboratory.com/pretzel-

and-marshmallow-structures/

Planting a pineapple, green onion, and 
avocado indoors 

https://modernparentsmessykids.com/15
936/
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