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 Topic:  Insulators and Conductors

10 Unit:  Electricity

•  It is interesting to see how the students identify the pencil.  Many will test the wood and conclude 
that it is an insulator.  It takes a • ne hand to touch the wires to both ends of the graphite and see 
that the graphite is indeed a conductor of electricity—any student that achieves this really deserves 
praise!  After the activity is complete, discuss the results as a class and demonstrate this for all the 
students.  The pencil really makes a good analogy to a wire.  

•  During your class discussion, ask the culminating critical thinking question:  “What do all conduc-
tors in this experiment have in common?”  The answer, of course, is that they are all metals.  This 
is an important concept in the study of electricity, and if you can guide your class to discover this, 
then you’ve had a successful lesson!  Project or write these notes.

Common Conductors

 Copper Iron

 Aluminum Silver
        

Common Insulators

 Rubber Glass

 Plastic Wood

Student Activity ± Crazy Circuit
Quick description:  Now that students have discovered what 
materials are conductors, have them make a crazy circuit with 
as many different materials as possible.  An example of a small 
“crazy” circuit is shown at left.

Teaching tip: Students demonstrate creativity and originality 
when they combine ideas or materials in unusual ways.

What city has no people?
Electricity

Student Activity ± Crazy Conductors
Quick description:  Students complete a graphic organizer on conductors.  See pages 12–14 in the 
Teacher Resources, located in the back of this manual, for two student versions of the reproducible dia-
gram, as well as the answer key for this assignment.

The graphite is a conductor

The wood is an insulator of electricity



Unit:  Electricity  17

 Topic:  Batteries

•  The batteries that students are most familiar with are the common D-cell.  Show them the battery 
again and read out 1.5 Volts on the label.  Some students may know or have discovered that the 
voltage is additive, meaning that two 1.5 Volt batteries will yield 3 volts.  A light bulb hooked up to 
two batteries will be much brighter than a light bulb hooked up to just one. 

Materials tip:  If you are serious about teaching electricity, battery holders are invaluable.  They 
are also cheap.  In addition, alligator clips are very handy and make connections a snap.  Order 
a bunch of them.

When does a battery go shopping?
When it runs out of juice.

Teacher Demonstration or Student Activity ± Lemon Battery
•  It is relatively simple to make a battery from a lemon.  The citric acid in the lemon serves as the 

electrolytic connection between the two metals.  Like all batteries, all you need are two different 
metals.  Some possible combinations are listed below. 

•  The best nail to use is a common galvanized nail (coated with zinc), and the best pennies to use 
are either Canadian pennies or US pennies minted before 1982.  Both kinds of pennies are made 
of pure copper.  All you have to do is to stick the nail and the penny into the lemon, being sure that 
the penny and nail do not touch.

•  Don’t get too excited and think that the lemon bat-
tery will be able to light a typical light bulb—this 
battery doesn’t produce a lot of electricity.  You 
might be able to light a low voltage LED light 
with 3 or 4 lemons hooked up in series.  The best 
way to prove that electricity is being produced is 
to hook up your lemon battery to an ammeter to 
measure the current being produced.

Materials:
 strips of zinc and copper

 a penny and a dime

 a galvanized nail and a piece of copper

 magnesium and copper



 Topic:  Electricity and Magnetism

32 Unit:  Electricity

•  Tell your class that generators in power plants produce enough electricity for whole towns and cit-
ies.  Understanding what makes the coils or magnets spin in big generators is a key concept.  Big 
generators have turbines; these are basically big fan blades.  When the turbines turn, the generator 
spins and produces electricity.

•  In power plants that burn fossil fuels, the turbines are turned by steam produced from boiling wa-
ter.  Similarly, in nuclear power plants, the heat produced from nuclear reactions is used to boil wa-
ter which produces steam that turns the turbine.  The need to boil water is why all power plants are 
located on a body of water.  Ask your students if they can think of other ways of making turbines 
spin.  Water and wind would be examples and represent renewable, non-polluting energy sources.

Student Activity ± Making an Electromagnet
• It’s simple to make a working electromagnet using an iron nail, wire and a battery.

•  The ! rst step is to wrap the nail with an insulated cop-
per wire.  Just be sure to wrap the wire all in the same 
direction—counter clockwise or clockwise, but not 
both.  The more coils that are wrapped around the nail, 
the stronger the temporary magnet will be (although this 
also depends on the strength of the battery).

•  Hook up the wire ends (with the insulation stripped off) to the 
battery.  The electromagnet should now work!  Touch the tip 
of the nail to a pile of paper clips.  Pick some up and then dis-
connect the wire from the battery.  The paperclips will fall off 
as soon as the electricity stops " owing, demonstrating that the 
electromagnet is a temporary magnet.

Safety tip:  Thin, un-insulated wires can get hot if you use a 
strong battery and leave the wires connected for an extended 
time.

•  One way of measuring the strength of an electromagnet is the 
number of paper clips it can pick up.  A more elaborate way 
of measuring the strength is to suspend the nail with the nail 
head facing down.  Attach a very light cup or platform to a 
much lighter nail.  Attach this to the electromagnet and start 
adding weights until the cup drops.

Extension:  Students can try experimenting with the number of coils, the placement 
of coils, and vary the type of core used (e.g. an aluminum core doesn’t work well).

Materials:
 iron nail

 insulated copper wire

 battery

 paper clips


