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Science Topic: Magnetism



Grade Level: Elementary


Content (what is taught): 

· An object is electrically charged when it gains or loses electrons

· Oppositely charged objects are attracted to each other 

· Objects with the same charge are repelled and may move away from each other

· Forces of magnetism between objects can be blocked by putting certain kinds of materials between the objects

Context (how it is taught):

· Students and teacher will discuss magnetism and discuss K-W-L chart (know already, want to know/learn, learned after lesson is finished)
· Students will discuss electrons and the effects of magnetism
· Students will drive CEENBoT’s around the classroom with magnets attached to the front of them and explore what will happen to the CEENBoT’s and magnets when they come into contact with one another
Activity Description:

Students will explore what will happen when the CEENBoT (with a magnet attached to the front) comes in contact with other magnets/magnetic objects.  Several objects (both magnetic and non-magnetic) should be placed on the floor.  As the CEENBoT drives around, some of the objects may be attracted to the magnet. 

Standards
· Math  - A1, A2, A3, C1, C4, E1, E2, E3, E4

· Science – A1, A2, B1, B2, B3, E1, E2, 

· Technology – A1, A3, A4, B1, B2, B3, B4, C1, C4, D2, D3, E1, E2, E3, F1, F2, F4

Materials List: 

· CEENBoT
· KWL Chart

· Magnets and Magnetic Objects (paper clips, nails, tacks, etc.)

· Adhesive to affix the magnets to the CEENBoT
ASKING Questions: Attract or Repel?

Summary:  Students will discuss, define, and understand magnetism.

Outline: 

· Discuss magnetism and how to determine if items are magnetic.

· Discuss what happens when magnets come in contact with one another.  Will they attract or repel?  How do you know what they will do?  

· Fill out the K and W (What students already Know and what they Want to know sections) of the K-W-L chart

Activity:  Give students several different types of magnets (bar, horseshoe, etc.) and have them see how the magnets interact with each other.  Provide different materials for students to see if they are magnetic or not.  Discuss the following questions:

	Questions
	Answers

	What is magnetism?
	The product of attractive and repulsive by a material

	Where is a magnet’s force the greatest?
	At the  poles

	How do you know if magnets will attract or push away from one another?
	The north pole of one magnet will attract the south pole of another magnet.  If two north poles or two south poles are put together, they will push away from one another.

	Do some materials block magnetism?  Do some materials make magnetism stronger?
	Answers will vary.
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Worksheet:  S032_KWL.doc
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EXPLORING Concepts:  Attract or Repel?

Summary:  Students will drive the CEENBoT (with a magnet attached to the front) around the room to see what (if any) objects are attracted to the magnet.
Outline: 

· Students will be given a CEENBoT with a magnet affixed to the front.

· The students will drive around the classroom and see what happens when the CEENBoT comes into contact with another CEENBoT.

Activity:  Students will observe what happens when their CEENBoT comes into contact with the magnetic and non-magnetic objects placed on the floor.
	Questions
	Answers

	Has any magnetic activity occurred with your CEENBoT?
	Answers will vary.

	Has any magnetic activity occurred with your CEENBoT that you didn’t expect?
	Answers will vary.

	Were there any similarities in the objects that were attracted to the magnet?  Repelled?
	Answer will vary.
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INSTRUCTING Concepts: Attract or Repel?

Magnetism

Putting “Magnetism” in Recognizable terms:  Magnetism is the product of attractive and repulsive forces by an material (usually cobalt, nickel, or iron).  Attractive and repulsive forces (magnetism) can also be generated by electrical currents or electrically charged particles.

Putting “Magnetism” in Conceptual terms:  Magnetism is created by the opposite poles of the magnet, commonly called the north and south pole.  If you have two magnets, opposite poles will attract and the same poles will repel.  Around each magnet is a magnetic field the size and strength of which is determined by the strength of the magnet.  Magnetic fields attract and repel like magnets. 

Putting “Magnetism” in Process terms: Thus, magnetism is a force that can be exploited for human use.  Magnets and the fields created generated by them are integral components of all electronic devices, medical applications, use and may be used to reduce friction.  Some monorail trains as an example, use repulsive magnetism to lift the train from the surface of the rail.   As clean energy and efficiency become more important in the future, magnetism will play a increasingly more important role in technological development.

Putting “Magnetism” in Applicable terms:  The simplest application of magnetism is the common compass as it orients itself to earth’s magnetic field allowing the user to find magnetic north.  Magnetism is used to create electricity and is a staple in much of the technology we use every day.
ORGANIZING Learning: Attract or Repel?

Summary:  Students will discuss the outcomes of what they explored with their CEENBoT driving around the room.

Outline: 

· Students will discuss the outcome of their exploration making sure to mention 2-3 objects that were attracted to their CEENBoT and 2-3 objects that were not.

· After reviewing the K and W section of the K-W-L chart, students will fill in the L section (what they Learned).
Activity: Provide time for each group to share what was attracted to their magnet.  Discuss any misunderstandings students may have had on their K-W-L chart (specifically what they thought they already Knew about magnets). 
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UNDERSTANDING Learning: Attract or Repel?

Summary:  Students will summarize magnetism by explaining which objects were attracted to the magnet on the CEENBoT.

Outline: 

· Formative assessment of magnetism.

· Summative assessment of magnetism.

Activity: 

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Why or why isn’t your CEENBoT attracting or repelling the other magnets?

2) What factors of the CEENBoT and the magnets are changing the force of magnetism?

Summative Assessment

      Possible quiz questions

1) What factors could we have changed to change what our outcome was when exploring magnetism with the CEENBoT?

2) Maglev trains have magnetic poles that are of the same charge so that they repel each other and float.  Use the information you have learned to explain how it is possible for these trains to work.

Students can answer the following writing prompt:

Explain where magnetism is used in the world and how it is helpful.
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