Subject: Science





Grade: 4th

Topic: Freezing (physical changes)



Lesson: 5

Standard/Indicator: 
Physical Sciences (Nature of Matter): Identify characteristics of a simple physical change (e.g., heating or cooling can change water from one state to another and the change is reversible).

Doing Scientific Inquiry:  Develop, design and conduct safe, simple investigations or experiments to answer questions.
Writing application:  Produce informal writings (e.g., messages, journals, notes and poems) for various purposes.
Lesson Objective: Students will conduct an experiment in which they observe the characteristics of a physical change (liquid to solid).

Focus Question: Do all liquids freeze at the same rate?

Anticipatory Set: 

1. Ask for a show of hands of students who have had a snowball fight in July.  (The purpose of this discussion is to eventually get to the concept that we have snow in winter months due to cold temperatures.)

2. Ask the students if they know at what temperature water freezes. 

Materials: (needed for each group)

- three clear plastic cups, each cup should be labeled "water", "salt water", or "vinegar"

- a container with vinegar and a separate container with water

- container of salt

- teaspoon

- access to a freezer

- a timer (for the teacher)

Procedures: 
1. Tell students that today they will be learning about how different liquids undergo physical changes, in this case liquids to solids.  

2. Discuss the term freezing point as the temperature at which a liquid changes to a solid, making sure to repeat the earlier discussion of water freezing (liquid to solid) at 32 degrees Fahrenheit.  Make sure to discuss that freezing is the removal of heat energy.

(student directions:)

3. Set out 3 of your clear plastic cups.

4. Fill two cups 1/2 way with water.  Fill the third cup 1/2 way with vinegar.  

5. Place five teaspoons of salt into the cup of water labeled "salt water".

6. In your science journal, make a prediction about which liquid will freeze first, which liquid will freeze second, and which liquid will freeze last.  Make sure you explain your prediction.

Closure: Discuss the predictions as a class, then place the clear plastic cups from each group into the freezer and start the timer.  You will need to monitor the cups in pre-determined time increments (e.g. hourly) in order to allow the students to journal their observations.  The students should observe the plain water freeze first, followed by the salt water and vinegar.  To explain to the students the reasoning behind their observations, explain that the freezing points are different for water, salt water, and vinegar.  For example, while water freezes at 32 degrees Fahrenheit, salt causes the freezing point of water to be lowered.  Finally, vinegar freezes at 28 degrees Fahrenheit.

Homework: Ask students to consider why salt trucks spread salt on icy streets in freezing weather.  As an extension, you can ask why the salt does not work when the temperatures reach levels in the teens or lower.

