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Introduction to static electricity 

Transfer of charge – when electrons are physically moved from one object to another. 
This usually occurs as a result of friction. 

Induction – a rearrangement of charges within an object. The net charge is still neutral 
but the distribution of charge has changed. 

Steady transfer of charge = current 
 

Sticky tape experiment 
Materials:  

tape (Scotch Magic Tape seems to work the best) 
 Smooth surface to work on 

Procedure: 
Each person will need two pieces of tape (~10 cm long) 

Fold the top of the tape onto itself so that it makes a tab 
Label one tab B for bottom, label the other T for top 

Tape the B strip of tape on the table 

Place the T strip direction on top of the B strip 
Carefully rip the T  strip off the B strip (you will want to hold the B strip onto the table 

with your other hand) 
With your other hand rip the B strip off the table 

 
Bring a T and a B near each other. What happens? 

Bring a B and a B near each other. What happens? 
Bring a T and a T near each other. What happens? 

 
State a general rule about how charges interact with each other. 

 
Try bringing the T and B strips near other objects and record what happens.  

Be sure to try this experiment with the surfaces involved before doing it with kids. It 
doesn’t work on all table tops or books. 

 
Pink protons & blue electrons 
Bonnie Moody, Center of Excellence, Henderson State University, Arkadelphia AK 

 

This is a way to help students understand atoms and ions as they relate to 
charged particles and static electricity. 

Students have a strip of pink protons (+) and blue electrons (-) with which to 
work. They also need glue and a sheet of paper with a circle drawn on it. 

Permanently place 6 positive pink protons into the center of the circle. 

Temporarily put a blue electron on top of each positive proton. 
When there are 6 protons and 6 electrons the atom is neutral. 

Note that only the electrons can be added or removed from this atom. The positive 
protons are permanently placed, they do not move.  

B 

T 
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Balloons, electroscopes and electrophorus experiments 
Balloons can be charged by rubbing them against your hair or wool sweater. 

Electrons are transferred between your hair and the balloon. The balloon is now 
charged. Assume the balloon has gained electrons from your hair so that it is negatively 

charged. Your hair will have a positive charge (it lost electrons to the balloon). 
We know that like charges attract and unlike charges repel. This means that your 

hair and the balloon will attract each other. Hold the balloon near your head – what do 
you observe? 

Your hair is standing on end. Does this make sense? Since your hair all has the 
same charge, positive, it is repelling other pieces of positively charged hair. The electric 

force of repulsion is greater than the force of gravity in this case so your hair stands up. 
You have seen a charged balloon stick to a wall. How does that work? The balloon 

is negatively charged but the wall is neutral. How can they attract?  

 

This is an example of induced charge. 

The negatively charged balloon is brought in 
contact with the wall. The charges in the wall 

rearrange themselves so that the positives are 
closer to the balloon and the negative electrons 

are farther away. The wall is still neutral but 
the surfaces closest to the balloon is positive 

allowing the balloon to stick. 
 
Over time the electrons from the balloon will 
transfer to the wall. The balloon becomes neutral in 

charge and falls to the ground. 

 

PHET Simulations 

Balloons & Static Electricity:  http://phet.colorado.edu/en/simulation/balloons  
John Travoltage: http://phet.colorado.edu/en/simulation/travoltage 
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When an object is rubbed 

electrons can be added to (or 
removed from) the atoms of 

the object. This causes a net 

charge. Note that the item that 
rubs the object (fur, shirt, your 

hair) will have lost (or gained) 
the electrons from the object. 

This is a transfer of charge. It 
is only the electrons that can 

be added or removed. 

http://phet.colorado.edu/en/simulation/balloons
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Building an Inexpensive Electrophorus 
An electrophorus is used to produce charges. The charges are often transferred to other 

pieces of equipment for activities or demonstrations. The electrophorus itself is an 
interesting device on its own. 

 
Materials: 

Styrofoam base (insulation, foam trays) 
Aluminum pie plate 

Foam coffee cup 
Plastic straw 

“pith ball” (see directions below) 
tape 

wool, fur or other cloth 
 

The foam base is easily charged with rubbed with fur or other material. The charge does 

not transfer well from the foam base because the base is an insulator. The charge can 
be used to charge conductors. 

 

 
 

The large surface area holds a charge well. It becomes charged when rubbed (electrons 
get ripped off the fur or wool and placed onto the foam). Tape a foam coffee cup inside a 

foil pie plate (8” or 9”). The cup acts as an insulating handle for the pie plate, allowing 

you to pick up the pie plate without losing the charge.  
Rub the top surface of the foam with wool, nylon or fur to charge it. Then set the 

pie plate on top of the foam. Touch the plate with your finger – feel the spark?!? – 
remove your finger and then lift the plate by the handle.  

 

                        

 

+ -  -  - + - -  - + - - + -  - + -  
Foam after being rubbed (negatively 

charged)  Electrons taken from hair and put 

onto the foam base 

 

 

 

Bforma base 

+ - + - + - + - + - + - + -  
Foam before being rubbed (neutral) 

 

 

 

Bforma base 

+ 
+ 

+ 

+ 
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+ -  -  - + - + -  - + - 

 

 

 

Bforma base 

+  +  +  +  +  +  +  + 

+ -  -  - + - + -  - + - 

 

 

 

Bforma base 

 -  -  -  -  -  -  - -  -    -  -  -  -  -  -  - -  -   
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Once you have lifted the pie plate by the handle you are able to transfer the charge to 

other objects. Bring it near the electroscope or pith balls, or discharge it by touching it.  
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
  

 

+  +  +  +  +  +  +  + 

+ -  -  - + - + -  - + - 

 

 

 

Bforma base 

You can tape the plastic straw to the top of 
the cup so that the pith ball hangs down and 

just touches the edge of the pie plate. You 

can also glue a strip of thin foil or tinsel to 
the edge of the pie plate. Now you can do 

investigations with induction! Charge the 
foam base and place the pie plate apparatus 

on top of the base. Observe the pith ball and 
the foil strip as the pie plate approaches the 

foam base. Lift the pie plate from the base 
and observe the pith ball and foil strip. 
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While the pie plate is on the foam bring your finger near the pith ball. The pith ball will 

move back and forth between the edge of the pie plate and your finger. Initially the pith 
ball hast he same kind of charge as the pie plate, so is repelled from the plate and 

attracted to your finger. It discharges when it touches your finger and is attracted back 
to the pie plate where it gets charged again. It now repels the pie plate, goes to your 

finger, discharges and the cycle continues. The distance between your finger and the pie 
plate along with the rate at which the pith ball oscillates back and forth gives you an 

indication of the charge being transferred, or the current. The distance between your 
finger and edge must get closer as time goes on because the amount of charge is 

decreasing. 
  

 

Lift the pie plate by its handle 
after the pith ball stops 

oscillating between your 

finger and the pie plate. 
Observe the pith ball and foil 

strip now. Why are they 
repelling? 
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Electroscopes 

 

Build a Simple Gold Leaf Electroscope 

Materials:  

Foam cup 

Straw 

Paper clip 

Thin strips of Al foil (preferably from kisses) 

Masking tape 

 

Build a Simple “Pith Ball” Electroscope 

Materials: 

Foam cup 

Bendy straw 

1 non-bendy straw 

Thread 

Glue stick 

Al foil 

Masking tape 

Scissors  

Directions 

Tape straw to inverted foam cup. 

Open paper clip so that it forms a 90 angle. Insert 

one end into the top of the straw (the other end 

should be extending outwards, parallel to the 

table top). 

Smooth foil and cut into thin strips 

Fold a thin strip over each side of the exposed 

paper clip. 

 

Bring charged objects near paper clip – observe. 

Touch a charge electrophorus to the paper clip – 

observe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Directions 

Tape the long end of the bendy straw to the 

inverted foam cup. Bend the top of the straw so 

that it bends away from the cup base. 

Make a small slit in the end of the straw. 

Lay a piece of smooth Al foil on the table. Cover the 

surface with glue stick. Roll the non-bendy straw 

over the foil so that you have a smooth, Al 

covered straw (one wrap is sufficient). 

Cut the Al covered straw into small sections (~1-2 

cm long). 

Connect these pieces to the end of a piece of thread 

(either tie through the hole or open the foil and 

put the thread between the straw and foil) 

Slide the pieces of thread into the slit so that the 

straws hang next to each other. 

 

Bring charged objects nearby – observe. 

Touch a charge electrophorus to the coated straw 

sections – observe. 
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Moving from static to current electricity – Try out investigation with pith ball and foil strip. These 

represent a slow transfer of charge (and not a very uniform transfer at that!). Current electricity is simply 

a continuous, steady transfer of electrons from one place to another.  

 

 

Challenge 

Given a wire, a battery and a bulb, make the bulb 

light. 

Have students draw what works and what doesn’t 

work. As a class, come up with rules for making a bulb 

light. Test and refine the rules.  
 

Look at the video of MIT graduates challenged with 

lighting a bulb with just a battery and a wire. It’s not 

as easy as it initially sounds. 

 

Challenge kids to come up with 4 ways to light the bulb. 
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Kids Ideas and Misconceptions about Electricity 

Science students come to our classes with their own ideas about how the world works. This is true for the 

concepts related to electricity. Below is a listing of typical misconceptions that students have along with 

the scientifically accepted understanding of how electrical interactions occur. 

 
 

Many students think. . . 
 

 
Scientists think. . . 

 

. . . protons, neutrons and electrons can be transferred 

from one atom to another with relative ease 

. . . only electrons are able to easily be removed 

from or added to atoms 

. . . a bulb can be lit by simply attaching a wire to a 
battery and having it touch the bottom or side of the bulb 
(unipolar model). 
. . . current flows from both sides of the battery and 

collides at the light bulb causing it to glow (clashing 
currents model). 
. . . the flow of electric current around a circuit changes 
after the current goes through the light bulb. In other 

words . . . if current passes through a number of identical 
bulbs in series each successive bulb will receive a smaller 
amount of current (attenuation model). 

See diagrams of these various incorrect models 

. . . the amount of current leaving a battery is equal 
to the amount that returns. The current throughout 
a series circuit is constant. Conventional current 
leaves the positive end of the battery, flows 

through the circuit and returns to the negative side 
of the battery. 

. . . the battery gives out positive current and negative 
current goes back to the battery. 

. . . current flows in one direction only (direct 
current). 

. . . the farther away a bulb is from  the battery the 
dimmer it will be. 

 . . . the amount of increased resistance added by a 
long wire is negligible and will not effect the 

brightness of the bulb. 

 . . . electrons for electricity in our homes come from the 
water in hydropower plants (or from the wind in a wind 
power plant, or from the nuclear reaction in a nuclear 
plant) 

 . . . electric current comes from the 
electromagnetic forces that result from loops of 
copper wire spinning in a magnetic field. The water 
(or wind or steam) turns the turbine which in turn 

creates electricity. 

 
 

 
 
Secret circuit quiz cards 

Materials: index cards, aluminum foil, tape, hole punch, battery, bulb, wires 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

 

Students are challenged to figure out the 

configuration of the aluminum foil between a pair 

of index cards. There are strips of foil connecting 

some of the holes, others are isolated. Students 

use their knowledge of conductors to figure out 

which are connected. 
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Taking it further: Instead of mystery quiz cards you can make mystery electrical boxes. Students use their knowledge 
to figure out what sort of electrical equipment is connected between the two leads in a box. 
 

Teaching current electricity without much money! 
 Make inexpensive “wire” with masking tape on aluminum foil – use the strips as wire. This makes more sense 

to kids if they understand conductors and insulators. 
 Dissect a flashlight, draw a schematic and then try to build one on your own. 
 Make your own bulb holders with paperclips and wire. 
 Make your own switches with brads, paperclips and an index card. 
 Christmas tree lights go on sale after the holidays (sometimes you can get a string of 100 lights for 25cents!) 

This gives you a bulb, holder and connecting wires.  
 The wire from holiday lights works great, too. 
SAFETY NOTE: when you begin to cut a strand of holiday lights for classroom use be sure to remove the plug so 
students don’t inadvertently plug in the strand. 
 The battery pack from Polaroid film is flat, cheap and has higher voltage than our classroom batteries. It 

stores easily and works great for series circuits with lots of bulbs! (~ 5 volts) 

 Have students take apart broken appliances so that they can see how it is wired and the components involved. 

 

Additional resources for teaching electricity 

Adamczyk, P. & Law, P.F. (1993). Electricity & Magnetism. London: Usborne Publishing, Ltd. 

Amrey, H. & Littler, A. (1992). The Know How book of batteries and magnets. London: Usborne Publishing, Ltd. 

Beller, J. & Magliore, K. (2000). Electricity & Magnetism: Hands-on Science series. J. Weston Walch: Portland, ME. 

BSCS Science TRACS (1999). Investigating Electrical Systems. Dubuque, IA:  Kendall Hunt.* 

Driver, R., Guesne, E. & Tiberghien, A. (Eds.) (1985). Children's ideas in science. Philadelphia, PA : Open University 

Press. 

Edge, R.D. (1984). String and Sticky Tape Experiments: Electrostatics with Soft-Drink Cans. Physics Teacher v22 n6 

p396-98. 

Full Option Science System (). Magnetism and Electricity. Berkeley, CA: Lawrence Hall of Science.* 

Hoffman, J. & Strong, J. (2002). Electric Connections. Science and Children , 22-25. 

Insights. (1997). Circuits and Pathways. Dubuque, IA: Kendall Hunt. * 

Minds of Their Own, Can we believe our eyes - http://www.learner.org/resources/series26.html?pop=yes&pid=76 

Morse, R.A. (1991). Electrostatic activities for students. College Park, MD: American Association of Physics Teachers. 

Available online at http://www.as.wvu.edu/phys/rotter/phys201/6_Electricity/Electrostatics.htm 

National Science Resource Center (1991). Electric Circuits (NSRC/STC). Washington, DC: Smithsonian Institution. * 

Olson, J.K. (2003). Light Students’ Interest in the Nature of Science, Science Scope, 27 (1), 18-22. 

Robertson, W.C. (2005). Stop Faking it! Electricity & Magnetism. Arlington, VA: National Science Teachers Association 

Press. 

Schafer, L.E. (2001). Charging Ahead: An introduction to electromagnetism. Arlington VA: NSTA Press. 

Shipstone, D. (1985). Electricity in Simple Circuits in R. Driver, E. Guesne & A. Tiberghien (eds.) Children’s ideas in 

science. Open University Press: Bristol, PA. 

The cards can be 

made with questions 

along one side and 

answers along the 

other  . . . a true quiz 

card! 

 

In all cases be sure to 

insulate the foil with 

tape if you are going 

to have strips cross 

each other! 

http://www.as.wvu.edu/phys/rotter/phys201/6_Electricity/Electrostatics.htm
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Stepans, J. (1996). Targeting Students' science misconceptions: Physical science concepts using the conceptual change 

model.  Riverview, FL: Idea Factory, Inc.  

* = curriculum materials 

 

 

Henriques, L. (2006). Electricity Activities for Pennies! California Classroom Science 17 (3) 5. 

 
One man’s trash is another man’s treasure. I think that was 

written to describe science teachers - we are always looking 

for inexpensive ways to do science. Now that the holidays are 

past you can purchase electricity teaching supplies for a 

pittance.  

 

Batteries & Battery Holders 

Discarded film packs from Polaroid film have a battery inside. 

It’s small, flat and 6 volts. Because it is flat it’s much easier to 

store a class set. (I realize this helpful hint would have been 

more useful before the holidays so you could have stood by 

the trash can in the mall near Santa’s Workshop!) Because it’s 

6 volts your bulbs will burn brighter than they would with a C 

or D cell. Used in series they will burn out the bulbs -- 

something your students will delight in doing. You won’t even 

mind because you paid less than a dollar for 100 lights! 

 

C cells fit nicely inside empty film canisters. Brass brads in 

the bottom and top allow for nice contact points to which 

wires and bulbs can be connected. (Film canisters are yours 

for the asking. One-hour photo developers are a great place to 

collect them and the proprietors are happy to give them away!) 

Teaching Tip: Be sure students understand how to connect a 

battery in a circuit before having them use the film canister 

battery holder. Whenever we use “black box” devices it takes 

students one step further from the fundamentals. Battery and 

bulb holders are convenient and allow for easier construction 

of circuits but we want to be sure students understand how 

everything works.  

 

Sources of Lights & Bulb Holders 

Strings of lights are deeply discounted prices after the 

holidays. Using wire cutters you can cut the string of 100 

lights into 100 individual bulbs, each with its own holder and 

connecting wires. You’ll need to strip the plastic insulation off 

the wires to put it in the circuit. Safety Concern: Cut off the 

plug before starting so that a student doesn’t inadvertently 

plug in the cut up string of lights. Teaching Tip: Be sure 

students understand how electricity flows through a bulb 

before using one that is in a holder. 

 

The extra wire can be used when building circuits. Cut and 

strip the wire and you are set. An even less expensive source 

of “wire” is aluminum foil. Put strips of masking tape onto 

aluminum foil and rip/cut around the edges. These wide strips 

of reinforced foil can be used as wire to connect various parts 

of the circuit. Because they are wide and flexible they are easy 

for little hands to manipulate.  

 

Static Electricity Demonstrations using Tinsel  

1) There are a variety of plans for building an electroscope. 

Here are two which use tinsel. 

Gold Leaf (tinsel) Electroscope:  Tape a straw to an inverted 

foam cup. Take a paperclip which is bent open to a 90 degree 

angle. Insert one half into the top of the straw so that the bent 

half is sticking out perpendicular to the straw (parallel to the 

table top). Fold small pieces of tinsel over the paperclip. 

Charge with an electrophorus or charged PVC pipe (or straw). 

Soda Can Electroscope: Bend the pull tab perpendicular to the 

can and attach a piece of tinsel to it. Tape the can horizontally 

atop an inverted foam cup (this provides an insulating base). 

Touch the can with your electrophorus or charged PVC tube. 

This link contains directions for building an electrophorus as 

well as the soda-can electroscope 

http://www.jlab.org/~cecire/cosmzambia/estat.doc. 

 

2) Tie several strands of tinsel to a paperclip and then charge 

the paperclip. You can transfer charge to the paperclip by 

several means. You can use an electrophorus  or a charged 

plastic straw or piece of PVC tubing (rub the PVC/straw with 

wool and it will become charged as electrons are ripped from 

the wool and transferred to the plastic). Once touched by the 

negative PVC tube the paperclip and tinsel will also have a 

negative charge and the tinsel will flare out since like charges 

repel. 

 

3) A loop of tinsel can be held aloft using electrostatic forces. 

Charge a piece of PVC tubing as above. Gently drop a tied 

loop of tinsel onto the PVC. It will initially be attracted 

(because it is neutral and has an induced attractive force). 

Once it touches the PVC tube it will become negative like the 

tube and be repelled. You can then use the PVC tube to keep 

the loop aloft. (Directions and pictures can be found at the 

Exploratorium’s website 

http://isaac.exploratorium.edu/~pauld/activities/Flying_tinsel.

html).  

 

Additional Resources: 

GEMS (Lawrence Hall of Science) Electric Circuits by John 

Erickson and Kevin Beals with Florence Stone 

TOPS (Task Oriented Physical Science) Electricity 

Robert Morse’s Teaching About Electrostatics 

 

http://www.jlab.org/~cecire/cosmzambia/estat.doc
http://isaac.exploratorium.edu/~pauld/activities/Flying_tinsel.html
http://isaac.exploratorium.edu/~pauld/activities/Flying_tinsel.html

