Science 9 Electricity: Conductors and Insulators

Outcomes: Students will be expected to rephrase questions in a testable form and clearly define practical problems (208-1), use instruments effectively and accurately for collecting data (209-3), identify and suggest explanations for discrepancies in data (210-7), provide examples of how science and technology affect their lives and their community (112-7), and working towards describing the flow of charge in an electrical circuit (308-16).
Materials: 

· D-cell 1.5V battery

· 6V lamp battery

· 9V square battery

· Strip of aluminum foil 

· Flashlight bulb (3 volt)

· Masking tape

· Clothes pins

· Copper wire

· Steel wool

· Rubber bands

· Sponges

· Pencils

· Toothpicks

· String

· Candles

· Coins (quarters and pennies)

· Brass paper fastener

· Nail, bolt or screw

· Plastic

· Tape

· Marbles
Procedure:

Engage – Ask students if they know the difference between a conductor and an insulator and see if they can name any examples. Ask students for a general statement about what the difference between an insulator and a conductor is in order to move on to the activity.
Explore – Give students in groups of 2 or 3 each a ziplock baggie with one of each of the test materials listed above. Students should also be given one type of each battery (1.5V D-cell, 6V lamp battery, and 9V), aluminum foil, flashlight bulb (3V) and some masking tape.

Have students follow the instructions on the attached handout regarding building a tester.

Explain – Ask students if they can make a guess as to how a conductor and insulator works based on what they know about electricity and charge. After students have some input, teacher can then explain how conductors and insulators work:

The ability of a material to carry, or conduct, electricity is related to the structure of atoms, particularly electrons.  All materials contain electrons, and so the labels conductor and insulator are not absolute.  In other words, a material that is a good conductor can also be called a poor insulator, and a material that is a poor conductor can also be called a good insulator.  The materials that are best conductors are usually metals.  This is because the metals have a particular chemical structure that makes them pass along their electrons easily.  A metal wire can be thought of as an efficient bucket brigade.  The wire and its atom are like the people standing in line in the brigade, and the electrons are like the buckets that get passed easily down the line.  Insulators don’t pass the buckets (electrons) as efficiently. Their atoms tend to hold on to their own buckets (electrons).  The lists below show some conductors and insulators arranged in order.  The closer a material is to the top of the conductor list, the better a conductor (or poorer an insulator) it is.  And, the closer a material is to the top of the insulator list, the better an insulator (or poorer a conductor) it is.
Extend/Apply – Have students complete and hand in the attached handout. 

Questions to Ask Students As They Do This Activity:   

· How did you make your predictions about which materials would conduct and which would insulate?  Did all of your predictions prove to be correct?  Which ones weren’t?  Do you know why? 

· Did some items have parts that would conduct and parts that wouldn’t?  (Hint: Try a wooden clothespin that has a metal spring.) 

· Why do you think people who work with electrical wiring often wear rubber gloves or rubber shoes? 

· Is water a conductor or an insulator?  Why is it dangerous to be wet or standing in water when you’re working with something electrical?  Why is it ok to be wet while standing with a D-cell battery?  (Hint: Try adding several teaspoons of table salt to half a cup of water.  If you set up your tester with 3 to 4 batteries, it will probably be able to conduct electricity through this very salty water.) 
Date: _______________________________



Name: ________________________________

Conductors & Insulators Activities Sheet

Build a Tester: 

1. 
Fold a 6-inch strip of aluminum foil lengthwise until it is no more than a ½ inch wide. 

2. 
Wrap one end of the foil strip around the base of the bulb.  Clip a wooden clothespin around the foil to hold it in place against the bulb. 

3. 
Use some tape to fasten the other end of the aluminum foil securely to one end of the battery. 

4. 
Test the circuit by touching the bottom tip of the bulb against the other end of the battery. The bulb should light.  Make any necessary adjustments if it does not light. 
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Use the Tester: 

1. 
You should have a bag or pile of materials on your table to test to find out whether they conduct electricity (electricity passes through them easily) or insulate (tend to prevent the flow of electricity).  Before using your tester, predict which materials will be conductors and which will be insulators.  Separate the materials into two piles based on your predictions. Now, get ready to test your hypotheses! 

2. 
How do you think your tester can be used to find out which things conduct electricity?  Try to test a small extra piece of aluminum foil with your tester to get the bulb to light.  Figure out how to put this extra piece of foil into your circuit so that the circuit will work. 

3. 
Once you have figured out how to hold the extra piece of foil to make a complete circuit, try your other materials in place of the extra foil.  Try the materials one at a time to see which materials will conduct electricity (make the bulb light) and which materials will not conduct electricity (won’t make the bulb light even when connected properly).  Were all of your predictions correct? 

4. 
Based on your tests, divide your materials into two new groups¾those that conduct electricity and those that do not.  Look at the materials that do conduct electricity.  Do those materials have anything in common?  What?  Now, look at the group of materials that do not conduct electricity (the insulators).  Do those materials have anything in common? What? 

5. 
Now, look at your lightbulb again.  Can you locate parts of the lightbulb that are conductors and parts that are insulators? 

Other Things to Try: 

· When you find a conductor, reverse the direction of the battery in your circuit to see if it makes a difference which end of the battery you connect to the wires in the circuit. 

· Or, if you have more than one battery, see what difference, if any, it makes when you connect more than one battery in the circuit. 
Conductor/Insulator Data Table
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Thought Question:

Think of at least 3 ways that conductors and insulators are used in your home or community and what problems might occur if they weren’t used.
