Subject: Science





Grade: 4th

Topic:
 Changing Matter with Cold



Lesson: 9

Standard/Indicator:
Physical Sciences (Nature of Energy):  Compare ways the temperature of an object can be changed (e.g., rubbing, heating and bending of metal). 
Science (Nature of Matter):   Identify characteristics of a simple physical change (e.g., heating or cooling can change water from on state to another and the change is reversible). 
Science (Doing Scientific Inquiry):  Formulate instructions and communicate data in a manner that allows others to understand and repeat an investigation or experiment.

Mathematics (Measurement):  Identify and select appropriate units to measure: a. perimeter b. area c. volume 
Writing application:  Produce informal writings (e.g., messages, journals, notes and poems) for various purposes.
Lesson Objective: This activity gives students an opportunity to discover how cooling things off can change matter.

Focus Question: Can cold change matter from one form to another?

Anticipatory Set: 

1.  Review with students what it means when something contracts, have them give examples that they are aware of orally.  

2.  Discuss that we will be applying cold to different states of matter to see how it reacts.  

3.  Split students into groups and have them act as molecules in a gas, and then move as though they are trying to get warm.  

4.  Discuss what they would do to get warm (move in closer together), once they are close together have them join hands and tell what type of matter they are now. (liquid)  Explain that it is getting colder and colder, so what should they do now? (get even closer together), and now what they become? (solid)  

Materials: (needed for each group)

- newspapers

- a clear plastic cup

- small bottle of food coloring

- ½ cup of chipped ice

-set of measuring cups

-a glass containing about 1 cup of water

-a stirring utensil

- science journals

-cooling off chart (See appendix H)
-Venn Diagram (See Appendix B)

-The teacher will need one ice cube tray.

-The first part of this experiment will need to take place the afternoon or morning before doing the second part.

Procedures: (student instructions)

Discuss in groups if they think that cold can change matter.  As a group, come up with a hypothesis as to whether or not it will change matter and how, and write it in your science journals.  

Part 1

1. Pour water into the ice cube tray and have the teacher put it in the freezer.  Fill in the observation chart for step 1, making sure to name the state of matter that you observed and draw what the molecules would look like.

Part 2

1. Use the measuring cups to put ½ cup of water in the clear plastic cup.

2.  Fill the rest of the cup with the ice chips and put in four drops of food coloring.

3.  Stir in the food coloring until all of the water is colored. 

4. Let the cup sit for 10 minutes, then examine the outside of the cup with your eyes and hands.

5.  Complete the rest of the observation chart making sure to label the boxes with the form of matter you observed and drawing what the molecules would look like in that matter.

6.  Write your results in your science journal to the following questions:


What did you see happen to the water in the freezer?  What happened when the air hit the cup?  What is the answer to our initial question?  Can cold change matter?  State whether or not your group’s hypothesis was correct, and if it was not, state why.

Closure: As a whole group discussion, we will discuss what happened throughout the experiment and restate what condensation is.  Add to the definition page in their journals:

Principles of Matter-cold can change the form of matter.

Homework: Give students the Venn diagram worksheet to compare and contrast what heat and cold do to matter.

