States of Matter: Making Ice Cream

Grades: K-6

Time: 45-60 mins

Standards: 


1a. Students know solids, liquids, and gases have different properties.


1b. Students know the properties of substances can change when the substances 

are mixed, cooled, or heated.

Anticipatory Set (Engage):

-Can matter change from one state to another? What would happen if I put this water on the stove? What would happen to the water? What if I put it in the freezer? What state of matter would it be in? Can we change the state of matter by mixing them together? Let’s experiment and find out.

Background:

Different objects (types of matter) can be mixed together. A mixture is two or more things put together – like salads, soups, cakes, etc. Some mixtures can be easily separated – like picking

the tomatoes out of your salad. Some mixtures are hard to separate – like separating the

chocolate from your chocolate milk. When a solid (like chocolate powder) completely mixes with a liquid (like milk), we say that the solid has completely dissolved into the liquid. Some objects can be mixed together to create something completely new. We can use a solid and a liquid to create a gas (like the air we breathe – CO2) or we can use different liquids to create a solid. If we change the temperature of some objects, we can create something completely new like ice cream. Heating an object can evaporate it (if it’s a liquid) or melt it (if it’s a solid). By cooling or taking heat away from a liquid, we can freeze it or turn the liquid into a solid, like ice cream!

Hook: Tell students that they are going to make something. –Show tthem the ingredients and have them make an inference about what they are going to make. 

Objective:

-Review states of matter.

-To experiment with solids and liquids to create a new (and yummy!) mixture.

Materials:

Spoons





Paper towels

Half & half cream



Sugar

Vanilla Extract



Quart Ziploc bags

Ice





Salt

Measuring cups



Measuring spoons

Changing Matter Worksheet

· Each student (or group) will make their own bag of ice cream; therefore,

ingredients need to be measured and prepared ahead of time.

· Each student )group will receive:

½  cup cream

1 tbsp sugar

1 tsp vanilla extract

1 quart Ziploc bag

2 cups ice

 cup salt

Vocabulary:

· Solid


· Liquid

· Gas


· Matter

· Observation

· Mixture

Modeling:

Review the terms matter. Have students give examples of each type of matter using the

terms solid, liquid, and gas. Explain that, in this lesson, we will take the different states

of matter we learned about and combine them to make something new –ice cream!

Guided Practice:

· Set out ingredients to make ice cream: cream, sugar, vanilla, ice and salt.

· Have students describe each ingredient as a solid, liquid, or gas.

· For each ingredient, have students complete a box on the Creating Matter

worksheets.

Modeling:

Demonstrate how to combine the ingredients and set of the experiment. Once all students

have materials, help them tightly close the bag to avoid spills.

Together:

· Mix  ½ cup cream, 1tbsp sugar and 1 tsp vanilla into a small Ziploc bag.

· Squeeze out extra air and zip the bag closed. Set this bag aside.

· Add  ½ cup salt to coffee can filled with ice.

· Place small bag inside the coffee can and seal the can tightly.

· Shake the can for 10 minutes.

· Remove the small bag and observe whether the ice cream is a solid or a liquid.

· Open the small bag and use the spoon to enjoy the ice cream!

What does the salt do? Just like we use salt on icy roads in the winter, salt mixed with ice in this case also causes the ice to melt. When salt comes into contact with ice, the freezing point of the ice is lowered. Water will normally freeze at 32 degrees F. A 10% salt solution freezes at 20 degrees F, and a 20% solution freezes at 2 degrees F. By lowering the temperature at which ice is frozen, we are able to create an environment in which the milk mixture can freeze at a temperature below 32 degrees F into ice cream.

Who invented ice cream? Legend has it that the Roman emperor, Nero, discovered ice cream. Runners brought snow from the mountains to make the first ice cream. In 1846, Nancy Johnson invented the hand-cranked ice cream churn and ice cream surged in popularity. Then, in 1904, ice cream cones were invented at the St. Louis World Exposition. An ice cream vendor ran out of dishes and improvised by rolling up some waffles to make cones.

Brain “Freezer”
A group of children went to Holman’s Dairy to buy ice cream cones. Each child bought a double scoop cone with two flavors of ice cream. None of the children chose the same combination of flavors. Holman’s Dairy has nine different flavors of ice cream: Vanilla, Maple, Chocolate, Toffee, Raspberry, Strawberry, Jamocha, Nutcracker, and Almond. How many children are there?

	How it works:
When two substances come into contact, the substance with the lower temperature absorbs heat from the substance with the higher temperature until the two substances are the same temperature.   For example    : if you touched your hand to a hot plate, your hand would absorb heat from the plate. 

	


Have one student read the “How it Works”. 

After closure (below), have the students place all ingredients away in the place of your choice and throw everything else away.

Closure:

Ask them: “    Was this a chemical or a physical change?    “

They should answer “physical”.

If they don’t, say: “Okay, when you cook a pizza, can it go back to how it was originally?”

They should all answer “no”.

Then say: “Is that a physical or chemical change?”

They should all say “chemical”.

Then ask: “What did our mixture do when we shook it?”

Answer: Freeze.

“What did it do as we were eating it?”

Answer: Melt.

“So is it a chemical or a physical change?”

They should all get the correct answer now.

