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Exploring magnetism 
Overview:  

Students will learn about magnetic materials and basic concept 
about magnetism, like north/south pole and magnetic field. They 
will also explore electromagnetic effect. 

Essential Question.  

How can magnets exert a force without touching. 

Background:  

Magnetic materials play an important role in modern daily life, it can be as simply as a refrigerator magnet and 
can be as complex as the magnetism-based memoirist in computers. Knowing magnetism is essential in 
understanding the science in our life. 

Permanent magnets, such as a refrigerator magnet, bar magnet and horseshoe magnet, are ferromagnetic 
material. Permanent magnets always have two sides with different polarity, we usually call them ’South Pole’ 
and ‘North Pole’. Poles with different polarity will attract each other, poles with same polarity will push each 
other away. The force between the two poles of magnet is usually described with an abstract physics concept - 
magnetic field. In this lesson, we will use magnetic powders to visualize this abstract concept.  

 Earth itself is a huge magnet with magnetic south pole locate near 
geographical north pole, and magnetic north pole locate near 
geographical south pole. Compass, which is a small permanent 
magnet, is used in navigation to determine north and south. It is a 
very good tool to probe weak magnetic field. In this lesson, we will 
use compass to see the magnetic field around a bar magnet.  

Electricity is closely related to magnetism. Electromagnets are very 
important in modern industries. The strength of an electromagnets 
can be controlled by electric current that flow through it. In this 
lesson, we will make electromagnets by winding coils on a small 
screws and then pass current. 

Research Connection:  
MEM-C researchers are using the strange properties of nanomaterials to create magnetic materials that change 
their magnetism depending on thickness. 
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NGSS Standards:  
Standard Number Standard text 

MS-PS2-3 

Ask questions about data to determine the factors that affect the strength of 
electric and magnetic forces. [Clarification Statement: Examples of devices 
that use electric and magnetic forces could include electromagnets, electric 
motors, or generators. Examples of data could include the effect of the 
number of turns of wire on the strength of an electromagnet, or the effect of 
increasing the number or strength of magnets on the speed of an electric 
motor.] 

3-PS2-3 

Ask questions to determine cause and effect relationships of electric or 
magnetic interactions between two objects not in contact with each other. 
[examples of a magnetic force could include the force between two 
permanent magnets, the force between an electromagnet and steel 
paperclips, and the force exerted by one magnet versus the force exerted by 
two magnets. Examples of cause and effect relationships could include how 
the distance between objects affects strength of the force and how the 
orientation of magnets affects the direction of the magnetic force.]  

 

Materials:  
Learn about Permanent magnets 

• Bar magnets 
• Small boxes with magnetic powder 
• Compass 

Learn about electromagnets 

• Batteries 
• Copper Coils  
• Screws 
• Paper clips 

 

Procedure: 
Learn about permanent magnets 

1. Introduce a bar magnet, ask students to explore how 
two bar magnet interact with each other, when put 
same poles together and when put different poles 
together.  

2. Ask students to explore how bar magnet interact with 
other materials, like wood, metal. Introduce the concept 
that some materials can be easily magnetized. 

3. Ask students to put bar magnet under magnetic 
powder, to visualize the magnetic field. 
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4. Ask students to identify north and south with compass, 
then put bar magnet around to see the change. Explain 
the compass’s direction always points to the magnetic 
south pole.  

Learn about electromagnets 

1. Help students build a electromagnet. First winding 
copper coil around the screw, then pass current use a 
battery, try to pick up paper clip with the magnetized 
screw. 

2. Ask students to explore what happens if you wind more 
coil onto the screw, explain the relation between the 
current density and magnetic strength 

3. Ask students to explore the poles of electromagnet with compass, explore what happens if reverse the 
current direction 

Discussion 
How could you use the materials you have to measure the 
power of magnet? 

Extensions:  
Demonstrate magnetic levitation using paramagnetic 
pyrolytic graphite. 

Build a simple motor using coil of magnet wire and 
permanent magnets. 

Build a magnetic train with a coil of copper wire, batteries 
and magnets. 

Resources:   
Magnetic train 

https://www.youtube.com/watch?v=J9b0J29OzAU 

Magnetic levitation 

https://www.youtube.com/watch?v=g4lW7xydnH8 

Simple motor 

https://www.youtube.com/watch?v=bH7DFPIayNg 

Sources: 
Magnet wire 

https://www.amazon.com/gp/product/B07GBMKMKY/ref=ppx_yo_dt_b_asin_title_o06_s00?ie=UTF8&psc=1 

Magnetic compasses 

https://www.amazon.com/gp/product/B076TKYWRL/ref=ppx_yo_dt_b_asin_title_o07_s00?ie=UTF8&psc=1 

iron filings 

https://www.youtube.com/watch?v=J9b0J29OzAU
https://www.youtube.com/watch?v=g4lW7xydnH8
https://www.youtube.com/watch?v=bH7DFPIayNg
https://www.amazon.com/gp/product/B07GBMKMKY/ref=ppx_yo_dt_b_asin_title_o06_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B076TKYWRL/ref=ppx_yo_dt_b_asin_title_o07_s00?ie=UTF8&psc=1
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https://www.amazon.com/gp/product/B06XGHFQJ4/ref=ppx_yo_dt_b_asin_title_o01_s00?ie=UTF8&psc=1 

pyrolytic graphite magnetic levitation box 

https://www.banggood.com/Pyrolytic-Graphite-Magnetic-Levitation-WoodBox-Set-Diamagnetic-Science-For-
Kids-Educational-Toys-p-1248214.html?cur_warehouse=CN 

magnetic viewing film 

https://www.amazon.com/gp/product/B000UV6ZPS/ref=ppx_yo_dt_b_asin_title_o01_s00?ie=UTF8&psc=1 
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