
Lesson Preparation – Electromagnets (<1 hour active time) 

Materials (for 24 students) : 

Bar Magnets ( 1 per group ) 

Paper Clip ( 3-4 per group ) 

Iron Nail ( 3”-4”, 1 per group ) 

Insulated Copper Wire ( 4 feet per group ) 

Wire Stripper ( 1 per class ) 

Alligator Clip Wires ( 2 per group ) 

2 X AA Battery Holder with Wires ( 1 per group ) 

AA Batteries ( 2 per group ) 

Electromagnets Worksheet ( 1 per student )  

Before Lesson: 

1. Cut copper wire into 4 foot sections, and strip about an inch of insulation at either end.   



Lesson Plan – Magic Magnets (50 min) 

Opening (5 Min) 

Begin by reviewing what the students know about electrons. How are electrons involved in static electricity? 
How are electrons involved in regular electricity? What do electrons do in a magnet? Students should know that 
electrons are negatively charged and that they can move from atom to atom. In static electricity, electrons are 
transferred from one place to another, and they stay there; in regular electricity electrons flow in a circle and 
create energy. In a magnet, all electrons are spinning in the same direction. 

Tell students that sometimes we want to have control over a magnet, such as when we use a magnet to lock a 
door. Can they think of any ways that we could turn a magnet on and off? 

Have one of the students read the paragraph at the top of the worksheet. 

Instruction (10 min) 

Show the students a nail and explain that this will be the material that we will be trying to make into a magnet. 
Ask the students if they can think of any way to make all the electrons in the nail spin in the same direction using 
electricity.  

Tell the students that we will be wrapping the wire around the nail, so that as electrons flow through the wire, 
they will make the electrons in the nail all spin together. The flowing electrons are called a current. In this way 
we induce a magnet, and as soon as we open the circuit, the magnet stops working.  

Demonstrate wrapping the nail neatly from one end of the nail to the other. Remind the students that they need 
to leave the ends of the wire exposed in order to clip their battery up to it.  

Have the students fill out the ‘question’ and ‘hypothesis’ section of their worksheets.  

Ask the students if this is an observation or an experiment. The first condition is an observation. When they 
students start changing the conditions it becomes an experiment. 

Emphasize to the students that they can only hook their batteries up to their nails for a short period of time. 
Because the circuit has no resistance it will get hot and burn out the battery fairly quickly.  

Exploration (30 min) 

Hand out a bar magnet, paperclips, a nail, a piece of wire, two alligator clip wires, and a battery pack per group. 
Allow the students to build their electromagnet and to test its properties. Provide guidance on wrapping the nail 
and be watchful to ensure groups are disconnecting their battery as instructed.  

 After 10 or 15 minutes, encourage the students to fill out the ‘observation’ box on their worksheet. When this is 
filled out, they can try the activities in the bottom boxes of the worksheet.  

Closing (5 min) 

Gather students together and ask them what they observed about their electromagnets. Go through the 

conditions on the worksheet and ask the students to share their results.  

Have them imagine the kinds of things they could do with a magnet that they can control.  

Finish by letting students ask questions about electrons and electromagnets.   


