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The Sweet Science: Aria's Ice Cream Lab
Adventure!
Welcome, Aria, to a delicious adventure where we'll not only make ice cream but also uncover the
cool science that makes it possible! Get ready to be a culinary scientist.

Materials You'll Need:
For the Ice Cream Base:
Heavy cream (1 cup)
Whole milk (1 cup)
Sugar (1/2 cup, adjust to taste)
Vanilla extract (1 teaspoon)
Pinch of salt
For the Ice Cream Maker (Bag Method):
Large resealable freezer bag (gallon size)
Medium resealable freezer bag (quart size)
Lots of ice (enough to fill the large bag about half full)
Rock salt or coarse salt (1/2 to 3/4 cup)
Oven mitts or a towel (the bag gets very cold!)
Optional Flavorings & Mix-ins:
Cocoa powder
Fruit puree
Chocolate chips
Crushed cookies
Your imagination!
Kitchen Tools:
Measuring cups and spoons
Mixing bowl
Whisk or spoon
Timer
Notebook and pen (for your observations and creative ideas!)

Part 1: The Science Scoop - Why Does It Work? (15-20
minutes)
Before we start mixing, let's talk about the magic behind ice cream. It's all about something called
freezing point depression.

Normally, water freezes at 0°C (32°F). But when we add salt to ice, it makes the ice melt even if the
temperature is below freezing. This is because the salt disrupts the ability of water molecules to form
solid ice crystals. The salty water mixture can get much colder than plain ice – sometimes as cold as
-18°C (0°F) or even lower!

Think about it: Have you ever seen salt spread on roads in winter? Why do you think that is?

Our ice cream mix has sugar and fat, which also lower its freezing point slightly, but not as much as
the salt does to the surrounding ice. We need that super-cold salty ice bath to pull enough heat out
of our sweet cream mixture to freeze it into delicious ice cream.

Your Mission (if you choose to accept it): In your notebook, write down in your own words what
freezing point depression is and why it's important for making ice cream with the bag method.
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Part 2: Let's Make Ice Cream! (20-25 minutes)
Time to get hands-on! We'll use the "bag method" which is super fun and doesn't require a fancy
machine.

Prepare the Base: In the mixing bowl, combine the heavy cream, whole milk, sugar, vanilla1.
extract, and the pinch of salt. Whisk until the sugar is dissolved. This is your ice cream base.
Bag It Up: Pour your ice cream base into the medium-sized resealable bag. Press out as much2.
air as possible and seal it TIGHTLY. Double-check the seal – you don't want salty ice getting
into your sweet cream! You could even double-bag it for extra security (put the first sealed
medium bag inside another medium bag).
Create the Super-Cooler: Fill the large resealable bag about half full with ice. Add the rock3.
salt (or coarse salt) to the ice.
Combine and Shake: Place the sealed medium bag (with the ice cream base) inside the large4.
bag with the ice and salt. Seal the large bag tightly, pressing out extra air.
Shake, Rattle, and Roll! Now for the fun part. Put on your oven mitts or wrap the bag in a5.
towel (it gets VERY cold!). Shake, massage, and agitate the bag continuously for about 10-15
minutes. You'll feel the mixture inside the smaller bag start to harden. Sing a song, do a dance,
make it a workout!
Check for Doneness: After 10 minutes, carefully open the large bag and check the6.
consistency of your ice cream. If it's not firm enough, reseal and continue shaking for another
5 minutes or so.
Serve and Enjoy (the first taste!): Once your ice cream is frozen to your liking, carefully7.
remove the inner bag. Wipe off any salt water from the outside of the bag before opening it.
Scoop out your freshly made ice cream and enjoy a taste! It might be a bit softer than store-
bought ice cream, like soft-serve. For firmer ice cream, you can place the sealed inner bag in
the freezer for about 30 minutes.

Safety Tip: The bag will get extremely cold! Be sure to use oven mitts or a towel to protect your
hands.

Part 3: The Creative Creamery - Experiment Time! (30-40
minutes)
This is where YOU become the ice cream inventor! Now that you've made a basic vanilla, let's think
about how to make it even more exciting.

Your Challenge:

Brainstorm: Think about your favorite flavors. What could you add to the basic ice cream1.
recipe BEFORE freezing? What could you mix in AFTER it's frozen but still soft? Consider:

Flavoring the base: Add 1-2 tablespoons of cocoa powder for chocolate, a few
tablespoons of fruit puree (strawberry, raspberry), or other extracts (almond,
peppermint).
Mix-ins (add after shaking, just before serving or final freezing): Chocolate
chips, crumbled cookies, chopped nuts, sprinkles, small candies, swirls of caramel or
chocolate sauce.

Choose & Create: Pick one new flavor idea or one mix-in (or a combination!) you'd like to try.2.
If it's a flavor for the base, make another half-batch of the base (adjust ingredient amounts)
and add your chosen flavoring. If it's a mix-in, you can stir it into your already made vanilla ice
cream or make a new batch to experiment with.
Document Your Invention: In your notebook:3.

What flavor/mix-in did you choose?
How much did you add?
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What do you predict it will taste like?
Follow the ice cream making steps again for your new creation.
What was the result? Describe the taste and texture.
Would you change anything next time? (e.g., add more/less flavoring, different mix-in).

The goal here is to experiment! It's okay if something doesn't turn out perfectly – that's how we learn
and invent new amazing things!

Part 4: Sweet Reflections (10-15 minutes)
Let's think about our ice cream adventure:

What was the most surprising part of making ice cream today?
How did understanding the science (freezing point depression) help you understand the
process?
Describe your experimental flavor. Was it a success? What would you name your signature ice
cream creation?
What other scientific principles do you think are at play in cooking or baking? (e.g., chemical
reactions in baking, emulsions in sauces).

Feel free to write down your answers or discuss them. Congratulations, Super Scooper Scientist Aria!

Extension Ideas (Optional):
Research: Explore different methods of making ice cream (e.g., custard base, using an ice
cream machine, no-churn recipes that use condensed milk). What are the pros and cons of
each?
Flavor Design: Design 3 completely new and unique ice cream flavors. Think about flavor
combinations that might seem unusual but could be delicious. Sketch out what they would look
like.
Blind Taste Test: If you make a few batches, have a family member do a blind taste test and
try to guess the flavors!


