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Getting on Track with Electricity
4-H Electric
Division I
Welcome to the 4-H Electric Project! The first division of the Electricity project is
intended for youth in grades 3 or 4 or those who are just beginning to explore
electricity.
In this project, you will be making and exhibiting a circuit board. This board will
help you understand how simple electrical circuits work. You will also learn about
electrical safety.
Before you begin this project you will need to gather the supplies you’ll be using to
complete the circuit board.
A circuit board kit is available from your county Extension office. It will
include:

• A single pole, single throw knife blade switch

• Two single strand insulated bell wires (one black and one white)

• Battery clip with solder terminals

• Two 1½ volt flashlight bulbs

• Two miniature sockets with solder terminals

You will need to gather a few tools/supplies to complete the circuit board:
• Board approximately 5½" x 5½" x ¾"
• Ruler
• Pencil
• Hammer
• Soldering iron or gun
• Electrical solder (rosin core)
• Pocketknife
• Screwdriver
• Wire cutters/strippers
• Two “C” flashlight batteries
• 8 small screws (½ inch long or shorter)

Let’s get started!
Electricity makes our life easier. It helps play our music, cool our house and cook
our food.
Think of everything you do. How does electricity help you? Do you have an alarm
clock wake you in the morning? Do you have toast for breakfast? Do you have a
favorite TV show you like to watch?

ACTIVITY 1: Battery vs. Wall-based Electricity
Note: This activity may be downloaded as a PDF at
www.four-h.purdue.edu/electric/activities/
What to Do

Take a few minutes to list the things in your house that use electricity. List things
that use AC (Alternating Current) electricity (i.e., things that plug into the electrical
outlet in the wall) and those that use DC (Direct Current) electricity (i.e., things that
use batteries).
What You Will Learn
• Items that use battery vs electrical outlet-based electricity.
Things Needed
• Pencil or pen
(Note: You may copy this table onto a sheet of paper or download the PDF version
at www.four-h.purdue.edu/electric/activities/)

Things That Use Electricity Table
Things that use electricity

Electrical Outlet (AC)

Battery (DC)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Check
1. Did the number of things in your house that use electricity surprise you?
2. Do you think you listed all of them?
If the electricity was off at your house for a few days, would there be many things
you couldn’t use? Which of these items would you miss using the most? What
would you use instead of them?

How Does Electricity Make Things Work
When you plug the television into an electrical wall circuit, why does it work?
When you put batteries in your portable CD player, why does it play music?
To answer these questions, you first need to learn a little bit about what electricity
is.
Electricity is a form of energy used to produce motion, light, and heat. Electrical
companies make electricity at generating plants. Batteries, through a chemical
reaction, can also make it.
What makes this energy? The energy is created by the movement of tiny particles
called electrons. These electrons are so small they cannot even be seen with an
ordinary microscope. These electrons flow much like water flows out of a faucet.
The flow of these electrons creates energy and the energy made by this movement is
electricity. When these electrons flow they make electric current.

The Electrical Circuit
Have you ever played with a train set? You lay down the tracks so the engine has a
path to follow.
With electricity you will also need a “path” for it to follow. This path is usually wire
(like the black and white wires that came with your circuit board kit). These wires
form the path or circuit the electrons will travel to deliver the energy.
For this energy (electrons) to flow, it will need something to push it. Think back to
the train set. When you set the engine on the track, does it move? Not by itself. It
moves if you turn it on (battery operated) or if you push it with your hand. In other
words, the train requires a “push.”

The same is true for electricity. The push to move the electrons needs to come from
either a battery or from plugging into a wall circuit.

With the train, the track provides the “path.” And the hand provides the “push.”

With the electrical circuit, the wire provides the “path” for the electrons and the
batteries provide the “push.”

Open vs. Closed Circuits
Circuits are either “closed” or “open.”
Think again about the train track. When all the track sections are in place, the train
has a clear path to travel. With electricity, this would be a “closed circuit.” In other
words, there is nothing stopping the electricity (electrons) from moving along the
path (wire).

If you remove a section of the tracks, the train will have problems moving on its
path. The engine will stop or wreck at the gap.

The same is true for electricity. If there is a break in the path (wire), the electricity
will not be able to continue along the path [from the positive (+) end of the battery
to the negative (-) end of the battery]. This is considered an “open circuit.”

Conductors and Insulators
An electrical circuit needs a path. Some materials make better paths than others.
This is because they are conductors. A conductor allows the electricity (electrons)
to move easily along the path. There are several materials that make good
conductors. They include: silver, copper, iron and aluminum.
On the other hand, there are materials electricity (electrons) has trouble moving
through. These are called insulators. They include rubber, most plastics, dry wood
and glass. These materials are used to cover the conductors to help make them safer
(so we don’t get electrocuted while handling).
Take out the black and white wires that came with your circuit board kit. If you look
at the ends you can see the metal on the inside. They are covered with plastic to
make them safer to handle. Depending on the amount of electricity passing through
the wires, there will be either a little or a lot of insulation to protect us from harm.

ACTIVITY 2: Conductor or Insulator
Note: This activity may be downloaded as a PDF at
www.four-h.purdue.edu/electric/activities/
What You Will Learn
• What items are conductors and which ones are insulators
Things Needed
• Pencil or pen
• Conductor or Insulator? Activity Chart (below)
(Note: You may write the text of this chart onto a sheet of paper or download the

PDF version at www.four-h.purdue.edu/electric/activities/.)
What to Do
• Identify each of the items as either a conductor or an insulator.

Conductor or Insulator? Activity Chart
RUBBER TIRE

BOLT

Conductor

Conductor

Insulator

Insulator

COPPER WIRE
PAPER

Conductor

Conductor

Insulator

Insulator

PAPER CLIP
Conductor
Insulator

PLASTIC PLUG
COVER
Conductor
Insulator

RUBBER BAND

SCREW

Conductor

Conductor

Insulator

Insulator

WOODEN RULER
Conductor
Insulator

ALL METAL
SCISSORS

Conductor
Insulator

Check
1. Ask your parents or an adult friend to check your answers. Were you surprised as
to which ones were conductors and insulators?
2. List five things around your home that are conductors and five things that are
insulators.

Let’s Be Friends with Electricity
Electricity can be our “friend,” but it can also be dangerous. Our bodies are good
conductors. If you come in contact with electric current, it can pass through your
body. When this happens you may get a shock, burn, or serious injury.
(NOTE: Battery current is completely safe. Household current can be very
dangerous.)

To make electricity safe, all wiring, fittings, insulation, cords, and plugs must be in
good condition. You can be a detective and find defects in the electrical equipment
in your home. If you find frayed or broken cords, you should tell your parents.
Remember: SAFETY FIRST when working with anything electrical.

ACTIVITY 3: Hazard or Not?

Electrical Hazard Hunt
Note: This activity may be downloaded as a PDF at
www.four-h.purdue.edu/electric/activities/
What You Will Learn
• Potential electrical hazards around your home.
Things Needed
• Pencil or pen
• “Electrical Hazard Hunt” Table (below)
(Note: You may copy this table onto a sheet of paper or download the PDF version
at www.four-h.purdue.edu/electric/activities/)
What to Do
• With a parent or adult helper, go on a hazard hunt to see how many electrical
hazards you can find. Look for broken insulation, worn cords, splices that are not
properly soldered and taped, loose connections, or defective switches. You may
want to report to your club on the results of your hazard hunt.
• List the hazards, their locations, and what you did about them. Fill out the
following sheet to record the results of your hazard hunt.

Electrical Hazard Hunt Table
Hazard
Loose prong on cap of lamp cord.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Location
Living Room

What I Did
Helped Dad replace with new cap

Check
What do you think was the most hazardous (dangerous) electrical problem you
found and why?

Building the Circuit Board
To help you put into practice what you have learned in this project, you will be
building a circuit board. The circuit board will consist of wire (path), batteries
(push) and light bulbs (something to show that electricity is flowing through the
circuit).
You will be making one of two different projects. The first is a parallel circuit. The
second choice is a series circuit. Before you can choose, it might help to know the
difference.

Parallel Circuit
To help you understand a parallel circuit, let’s look again at a train track. With two
engines, imagine two train tracks that partly overlap (parallel). If a section is
removed from one of the non-overlapping parts of the tracks (making the circuit
open), it will not affect how the engine moves on the other track (it will remain
closed).
With the parallel circuit, the two bulbs are wired onto their own individual circuits.
If one bulb is removed or burns out (opening the circuit), the other will continue to
light because electrons will continue to flow on the path that remains closed.

Series Circuit

To help you understand a series circuit, think again of a train track. With the series
circuit, the train track is continuous. If a section of the track is removed, neither
engine will be able to continue along the path.
With a series circuit, two light bulbs share the same circuit. If one bulb is removed
or burns out, the other bulb will not light because the missing light has caused an
open circuit for both.

Let’s Make A Circuit Board
First you must decide if you are going to make a series or parallel circuit. Once you
have decided on the type of circuit you are going to make, you are ready to begin.

The first thing you will do is make the board.
• Find a board about ¾" thick by 5½" wide by 5½" long.
HINT: A 1" x 6" piece of lumber cut to 5½" long will be approximately ¾" thick by
5½" wide by 5½".
• Sand and paint, varnish, or stain your board.

Identify where the various components are to be mounted.
• Mark on the board where you want the various components (battery holder, knife
blade switch, and bulb holders) using a pencil and ruler as indicated. You may use
the template on the web at www.four-h.purdue.edu/electric/.
Attach the various components to the board.

• Attach the lamp sockets, battery clip, and the single-pole switch to the board with
small screws. (With some switches, it is easier to attach the black wires to the
switch before mounting.)

Wiring the Circuit
Parallel Circuit
1. Lay out the circuit path.
2. Use the black wire for the positive side of the circuit (+ end of the battery). With
the pocket knife, carefully remove about ½ inch of insulation from each of the
wires.
3. Attach a black wire to the positive (+) terminal (A) of the battery clip, and run
this under the screw on the open side (C) of the knife switch. Always wrap wire
clockwise around screws. Tighten the screw.
4. Attach one black wire under the screw on the knife blade end (D) of the switch,
and run to the back terminals (G and I) of the lamp sockets (E) and (F).
5. Attach a white wire to the front terminal (J) of lamp socket (F) and run it to the
front terminal (H) of lamp socket (E). Attach a second white wire to front
terminal (H) of lamp socket (E) and run it to the negative (-) terminal of the
battery clip (B).
6. Close the switch. Both bulbs will light. If they don’t, check the connections; make
sure the contacts and wires are clean and free from corrosion.
7. After checking to see if both bulbs light up, solder or firmly attach the wires to
the terminals. For tips on soldering see “How to Solder” following the next
section.
Series Circuit
1. Lay out the circuit path. Use the black wire for the positive side of the circuit (+
end of the battery). With the pocket knife, carefully remove about ½ inch of
insulation from each of the wires.
2. Attach a black wire to the positive (+) terminal (A) of the battery clip, and run
this under the screw on the open side (C) of the knife switch. Always wrap wire
clockwise around screws. Tighten the screw.
3. Attach a black wire under the screw on the knife blade end of the switch (D), and
run it to the back terminal (G) of lamp socket (E).
4. Attach a black wire to the front terminal (H) of lamp socket (E), and run to the

back terminal (I) of lamp socket (F).
5. Attach a white wire to the front terminal (J) of lamp socket (F), and run to the
negative (-) end of the battery clip (B).
6. After checking to see if both bulbs light up, solder or firmly attach the wires to
the terminals. For tips on soldering see “How to Solder” in the next section.
Follow the instructions above for the Series or Parallel Circuit depending on which
one you have decided to make.

You need to label your circuit board either “Parallel Circuit” or “Series Circuit.”

How to Solder
To make good, lasting connections to the battery clip and permanent connections in
the circuit for your exhibit, you will need to solder the connections. To solder the
connection follow these four steps:

1. Be sure all metal-to-metal connections are clean and tight.
2. Heat the connection by touching the hot solder gun to it.
3. Next touch the solder to the connection. (Be sure you use rosin core solder only.)
4. Let the connection melt the solder; DO NOT let the soldering gun do it.
IMPORTANT: Only a small amount of solder is needed.

Safety when Soldering
1. Always wear eye protection (i.e., safety goggles or glasses).
2. Be careful not to get burned by the iron’s tip. The tip of the soldering iron can
reach 600 degrees F.
3. Do not solder near flammable materials such as gasoline.
4. Use a scrap piece of wood to solder on when working on a wooden or Formica®
table. The scrap piece of lumber will protect the table’s top.

Glossary
AC (Alternating Current)

An alternating current is an electric current that flows back and forth, reversing
direction again and again.
Closed circuit
A COMPLETE electrical path that permits the flow of electrons (electricity).
Conductor
Materials that allow an electric current to flow through them easily. Most metals are
good conductors. Rubber, glass, and air are common insulators.
DC (Direct Current)
Electrical current that flows in only one direction and has a fairly constant average
value, such as the current in a battery-powered flashlight.
Electric current
The movement of electrons through a path resulting in the flow of electricity.
Electron
Negatively charged particle found in an atom. Electrons, along with neutrons and
protons, comprise the basic building blocks of all atoms. The electrons form the
outer layer or layers of an atom, while the neutrons and protons make up the
nucleus, or core, of the atom.
Insulator
Substances that do not normally conduct electricity.
Open circuit
An electrical path that has a break in it preventing the flow of electrons (electricity)
Parallel circuit
Various objects (light bulb, switch, etc.) are connected to form separate paths
between the power source (battery, etc.).
Series circuit
Various objects (light bulb, switch, etc.) are arranged to form a single path between
the power source (battery, etc.).
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