Cold as Ice: 
Insulators and Conductors of Heat
Materials used in discrepant event: 
· Aluminum Foil
· A few trays of ice cubes or a bag of ice
· 8 cotton wash cloths cut into quarters
· A picnic cooler or freezer to keep the ice cubes cold 
Safety Considerations: There are no hazards or real safety concerns in the demonstration of the following science experiment.

Manitoba Curriculum Framework of Outcomes for Science: The following demonstration relates to Grade 7, Cluster 2: Particle Theory of Matter. Its Specific Learning Outcome is to plan an experiment to identify materials that are good heat insulators and good heat conductors, and describe some uses of these materials (7-2-09). Its general learning outcomes may help students understand the properties and structure of matter; and show how the properties interact with each other (D3 and D4).
Demonstration: 
The following discrepant event has been performed to provide students with an understanding of what insulators and conductors are; and to also demonstrate examples of what are good heat insulators and what are good heat conductors:

· Organize students into groups of 3 or 4.

· Ask a member from each group to come to the front of the class to collect pieces of aluminum foil and wash cloths. Make sure every student has the required materials. (Each student should have one piece of cloth and one piece of foil)  

· Inform the students that they will place a piece of wash cloth in one hand and a piece of aluminum foil in the other hand (enough foil to fill palm of hand).
· Ask students to predict what may happen when an ice cube is placed in each of their hands (one cube in the cloth and one cube in the aluminum foil).

· Distribute the ice cubes to the class.

· Ask the students to place one ice cube into the hand holding the cloth, and another ice cube into the hand holding the aluminum foil.
· Instruct the students to squeeze both of their hands and observe.

· Ask the students what happened.

· Students will probably find that the hand holding the aluminum foil containing the ice cube was quite colder than the other hand.

· Ask students why that might be and offer an explanation.

Explanation: 
Good Heat Conductors: The aluminum foil containing the ice cube feels colder to the touch. Metals such as aluminum have molecules that can easily move around and they allow heat to move through it easily. Therefore metals are good heat conductors. The aluminum foil felt cold because the heat from your skin was drawn into the foil. Heat energy from your hand causes the molecules in the aluminum foil to move around and bounce off one another and heat is drawn away from your hand making it feel cold.  “Conductor” means that the outer electrons of atoms are loosely bound and are free to  move through the material. Most metals are also good electric conductors used in providing electricity.

Good Heat Insulators: In the case of the cloth, heat was blocked from leaving your hand because of good insulation. Most solid materials (that are non-metal), are classified as insulators because they offer very large resistance to the flow of molecules or electric current. Their electrons are so tightly bound that there is virtually no movement at all. Therefore these types of materials are good heat insulators because they retain heat. Insulation is vital in Winnipeg’s extreme climate because it is put between the house walls to keep heat inside the house. Examples of very good insulators are: styrofoam, fiberglass, and in the case of limiting the danger of electric shock, rubber.

Follow-Up Questions for class discussion:

1) Define the meaning of a good heat conductor.
2) Using your knowledge gained from good heat conductors, what result may be accomplished by heat flowing through a copper wire.
3) In the case of question 2, is this result caused by the molecules speeding up, slowing down, or staying the same?
4) List two examples where materials are used as good heat insulators.

5) According to the Particle Theory of Matter and the experiment conducted earlier molecules tend to act in particular ways when they are heated up. What happens to a good heat insulator and a good heat conductor when they are cooled to extreme temperatures? Put a plastic container and metal bowl in the freezer (at home) for 15 minutes. Take them out and feel them. Which one is colder?
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