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Expert Groups 

Static Electricity 
 

Definition 
When electrical charges have built up on the surface of an object, 

static electricity is created.  For example, when a balloon is rubbed against 

your hair, electric charges build up on the surfaces of the balloon and your 

hair. 

 

 

Components (parts) 
All matter is made up of tiny particles.  Some of these particles carry 

units of electricity called electric charges.  These charges can be positive 

(+) or negative (-).  Most matter is neutral, which means that the number of 

positive charges and negative charges are equal.  Only negative (-) charges 

can move from one material to another.  When charges transfer from one 

neutral object to another, the first object is left with a positive (+) charge.  

The second one has gained negative (-) charges.  Therefore, it has a negative 

charge. 

 

 

Properties 
Like charges repel, or push away, one another.  Unlike charges attract, 

or pull toward, each other.  Eventually, electrically charged objects will lose 

their “charge”.  These charges may simply leak away slowly into the air.  

Charges may also “jump” between materials.  When electric charges move 

off of a charged object, an electric discharge takes place.  This is called 

static electricity. 
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Contributing Scientists 
In 1752, Benjamin Franklin conducted a famous experiment in which 

he attached a metal key to a kite.  Franklin flew this kite during a thunder 

storm and proved that lightning is indeed static electricity.  He showed that 

lightning occurs when there is a positive (+) build up at the top of the storm 

clouds.  The negative charges build up at the bottom of the clouds.  These 

negative charges repel the negative charges on the ground, making it and any 

surrounding objects positively charged.  Because opposite charges attract, 

the negative charges from the cloud “jump” toward the closest positively 

charged object creating a GIANT  electrical discharge.  This discovery led 

to Franklin’s invention of the lightning rod.  The rod is attached to the top 

of buildings and is connected to the ground by heavy wires.  It is through 

these wires that the electric charge can safely move toward the ground. 

 

 

Applications 
Today, static electricity is useful in our everyday life.  For example, 

as a form of pollution control, an electric static precipitator is used to 

charge dirt particles in the air and then collect them.  People use products 

such as hair diffusers to dry curly hair, air purifiers (ionizers), photocopiers 

and paint guns, all of which use static electricity. 

 

 

 

Adapted from HM Science Discovery Works Gr. 4 
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Electric Currents 

 

Definition 
Electricity is a form of energy produced by the movement of 

electrons.  When there is a steady flow of electrons (negative charges) 

through a given path, an electric current is created.  This path that the 

current travels through is called an electric circuit. 

 

 

Properties 
Electric currents travel easily through various forms of matter such 

as water and metal. These materials are called conductors.  Metals such as 

gold, silver and copper are good conductors of electricity.  Materials that 

are poor conductors are known as insulators.  Wood, rubber, plastic, glass 

and cork are a few examples.  Copper wires that are used to carry electric 

currents are coated with rubber.  This rubber serves as an insulator.  The 

insulator helps maintain the strength of the electric current within the wire 

and it also protects us from receiving an electric shock. 

 

 

Components (parts) / Contributing Scientists 
Electricity flows through Direct Current (DC) and Alternating Current 

(AC).  In a direct current, electricity flows continuously in one direction.  

Electric cells and batteries for flashlights are examples of DC.  Thomas 

Edison’s first power plant could only transmit Direct Current (DC) power 

over one square mile.  It was transmitted through thick dangerous cables.  

Edison’s direct current power was not safe for homes, schools or buildings 

because it produced too much voltage (amount of electricity) at once. 
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Nikola Tesla, a Croatian physicist who came to America, found a 

solution to Edison’s problem.  Tesla discovered that an Alternating Current 

(AC) could transmit electricity more efficiently at high voltages over great 

distances.  In an Alternating Current (AC), the electricity flows one way 

around a circuit and then quickly switches back around in the opposite 

direction at a rate of fifty times per second.  Tesla taught Edison about AC 

and explained that the voltage could easily be decreased to safe levels 

through transformers for daily use.  The electricity in our homes and 

schools is AC. 

 

 

Applications  
Computers, video games, TVs and radios all rely on components that 

control, change and manipulate electric currents.  In fact, we depend on 

electric currents to supply energy to just about everything we use in our 

daily lives. 

 

 
Adapted from HM Science Discovery Works Gr. 4 
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Electromagnets 

 

Definition 

An electromagnet is a powerful temporary magnet that is made when 

an electric current passes through a wire coiled around a piece of 

ferromagnetic material, often an iron core. In an electromagnet, electricity 

is used to create magnetism. 

 

 

Components (parts) 

When an electric current moves through a wire, the wire becomes 

surrounded a magnetic field.  The magnetic field of the current is comprised 

of concentric circles, centered on the wire and lying in the plane 

perpendicular to the current.  By tightly winding the wire many times around 

the magnetic field becomes stronger and more concentrated.  If this is done 

around a cylinder, a solenoid coil with a magnetic field similar to a bar 

magnet is created.  When an iron core is placed inside the wire coil, the 

magnetic field is strengthened, and the result is an electromagnet. 

 

 

Interesting Facts/ Contributing Scientists 

One can find the direction by using the right hand rule.  By pointing 

the thumb on your right hand along the direction of the current, the fingers 

curl in the direction of the magnetic field.  The scientist, Ampere 

discovered that the magnetic fields of two parallel currents cause an 

attraction between each other. 
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Properties 

An electromagnet is similar to a natural magnet is some ways.  First, 

they both attract materials that contain iron and certain other metals.  

Next, they both have north and south poles.  Electromagnets also have 

magnetic fields.   

Electromagnets and permanent magnets differ in several ways.  First, 

the strength of an electromagnet can be controlled by changing the amount 

of current flowing through the wire coil.  Next, an electromagnet can be 

turned on and off.  Finally, the connections of an electromagnet to a dry cell 

(battery) can be switched to make the current reverse directions.  A 

compass will show that the poles of the magnet have been reversed.  This 

reversing of poles explains the operation of electric motors. 

 

 

Contributing Scientists 

Until 1819, everyone believed that magnetism and electricity were 

completely separate.  In 1819, Danish physicist Hans Oersted discovered 

that an electric current passing through a wire caused a nearby compass 

needle to deflect, or move. 

 

 

Applications 

Electromagnets have many useful applications.  Enormous, strong 

electromagnets are used in recycling plants to separate cans made of steel 

from those made of aluminum.  Our homes are filled with items that use 

them.  Doorbells, telephones, VCRs and cassette players have electro-

magnets.  When a doorbell is pressed, a circuit closes and the electromagnet 

pulls on a hammer which strikes a bell.  Electric motors rely on 

electromagnets as well.  These motors run clocks, fans, refrigerators, 

vacuum cleaners and hair dryers. 
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Electric Circuits 

 

Definition and Properties 

For electricity to be useful, it must flow through a continuous, open 

path.  This path along which negative electric charges can flow is called a 

circuit.   

The flow of electrons in a circuit is similar to the water flow in a pipe.  

The circuit gives the electrons a path in which to flow.  The amount of 

electricity in a circuit depends upon current, voltage and resistance.  Current 

is the rate of the flow of electrons.  Voltage is the force that causes it to 

flow.  Finally, resistance is the property that slows or stops the flow of 

electrons. 

 

 

Components (parts) 

There are three types of electric circuits.  The simple circuit is the 

easiest to build.  It begins with a source of electric charges such as a 

battery (dry cell).  A light bulb or other device is then connected to the cell 

with one copper wire while another copper wire connects the bulb or other 

device back to the cell.  

 

 

Another type of circuit is a series circuit.  In the series circuit, the 

same materials are used along with additional light bulbs and a power switch 

all strung in a row, much like holiday lights.   
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The parallel circuit is the third type of electric circuit.  The same 

materials are used, but they are connected differently.  In a parallel circuit, 

each bulb or device is directly connected to the battery thus providing each 

bulb with its own path for electricity to flow to it.  Parallel circuits are used 

in our schools and homes.  A switch controls the flow of electricity through 

the circuit.  When the switch is open, the current cannot flow.  If the switch 

is closed, the current can flow. 

 

 

Contributing Scientists 

Thomas Edison is primarily responsible for the distribution of 

electricity to factories, offices and homes.  In 1879, while living in New 

Jersey, Edison worked on perfecting the electric light. He spent two years 

searching for the proper filament to provide adequate resistance.  After 

over 7,000 attempts, he succeeded at inventing the electric light bulb.  In 

1882, Edison and his colleagues had cables installed to neighboring cities in 

order to distribute electricity to them. 

 

 

Applications 

Electric circuits have enabled us to carry out many of our everyday 

tasks.  Our cities, homes, businesses and schools are all supplied electricity 

through circuits.  It is because of these circuits that we are able to light up 

dark places, watch TV, play video games and store food in our refrigerators. 

We have truly become a world dependant on the inventions and discoveries 

of physicists!  
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Interesting 

Facts 

 

 

Magnets 

 

 

 

An object 

that attracts, 

or pulls on 

certain 

materials 

mainly iron 

and steel 

 

-north and 

south poles 

-more objects 

-stick things 

together 

 

-attraction 

and 

repulsion 

activity 

-Maglev train 

-magnet 

-compass 

-screw driver 

-can opener 

-shepherd 

named Magnes 

discovered 

lodestone in 

Ancient 

Turkey 

 

 

Magnetic 

Force Field 

 

 

 

The area 

around a 

magnet in 

which it 

exerts its 

force 

-caused by 

spinning 

moving 

electrons 

-concentric 

circles 

-weak electron 

force away 

from magnet 

 

-build a 

compass lab 

 -always have a 

north and 

south pole 

-Earth has a 

magnetic force 

field 

 

 

Static 

Electricity 

 

 

 

A build up 

of charge in 

one place 

-two objects 

that are 

attracted to 

each other to 

balance their 

electron 

-rub head 

with a 

balloon 

demo 

-electrostatic 

precipitator 

charge dirt 

particles in air 

to be collected 

-air purifier 

charges air 

with static 

charge 

 

-lightning bolt 

strike tallest 

building on 

Earth 

-Lightning rod 

-Ben Franklin 

 

 

Electric 

Current 

 

 

Continuous 

flow of 

electrons 

around a 

circuit 

-AC or DC 

-Conductors & 

insulators 

-magnetic 

field generated 

-demo 

electronics 

-Thomas 

Edison 

-Nikola Tesla 

 

 

Types of 

Electric 

Circuits 

 

 

Path around 

which an 

electric 

current flow 

-simple circuit 

-series circuit 

-parallel 

circuit 

-make a 

series circuit 

& a parallel 

circuit lab 

-switches 

-overhead 

projector 

-car window 

-holiday lights 

-wiring in 

homes use 

parallel 

circuits 
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Electro- 

magnets 

 

 

 

Powerful 

temporary 

magnet 

made by 

wrapping a 

coil of wire 

around a 

piece of iron 

 

-electric 

current 

generates a 

magnetic field 

-current 

determines 

strength of 

magnet 

-can be 

switched on or 

off 

-poles can be 

changed 

-magnetic 

fields of 

parallel 

currents attract 

each other 

-simple 

electro-

magnet 

lab 

-doorbell 

-earphones 

-VCRs 

-Electric 

motors 

-Electric 

generators 

-Hans Oersted 

-Ampere 

Electro-

magnets are 

used in 

recycling 

plants to 

separate 

aluminum cans 

from steel 

ones 
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