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Attraction In Action is a science/technology program appropriate for the third-fifth grades. Through a series of three hands-on discovery lessons and one computer-aided research lesson, the students develop a better understanding of magnets and their use in our everyday lives.


A total of 54 third grade students participated in this program. Both classes function above grade level, have been aided in their technological skills by the library/media teacher, and meet with me weekly for a 50-minute period. The three hands-on lessons occurred in the classroom, and the technology lesson occurred in the library. This program can easily be adapted for older students who have a background in magnetism. The reading level is quite high for the research component, so that lesson could be modified for those students who are not strong readers. The program is visual, kinesthetic, and geared for working in small groups where children can be paired to match their needs.


The first lesson begins with a quick review of magnets and then proceeds to attempting to block a magnetic force using various materials. In the second lesson, experiments are performed to find out if different magnets have different forces. In the final exploratory lesson, the students work with magnetic poles and how they repel or attract. The research lesson is found on a Web site I created where the students learn about the presence of magnetism in everyday life.


This program meets the following standards:

S1a. Demonstrates understanding of properties of objects and materials 

S3a. Demonstrates understanding of properties of Earth materials

S5a. Asks questions about natural phenomena and objects

S5f. Works individually and in teams to collect and share information and ideas

S6a. Uses technology and tools to gather data and extend the senses

S6b. Collects and analyzes data

S6c. Acquires information from multiple sources such as experimentation and       print and non-print sources

S7b. Uses facts to support conclusions

S8a. Demonstrates scientific competence by completing an experiment

S8d. Demonstrates scientific competence by completing non-experimental research using print and electronic information

The students involved in this program have been my students for three years, so much knowledge of magnetism is presumed to be present; for students who are first working with magnets, some preliminary lesson may be necessary. Each lesson is geared to last 50 minutes, an extension is provided if you desire.

Lesson I

Aim: To explore magnetic attraction as it travels through different materials

Materials:
Paper clips

Cloth and flannel squares



Magnets

Cardboard squares



Fishing line

Jar of water 



Bags of objects (classroom objects both magnetic and not)

Procedure:

1. Have a paper clip attached to fishing line and tape the line to the desk prior to the lesson. Wrap a magnet in a piece of paper and make the paper clip float in the air. Why is the paper clip floating?

2. What is a magnet? An object that attracts other objects. Scientists are not sure what makes a magnet attract metal--it is still a mystery!

3. How do we use magnets in our everyday lives? Refrigerator, cabinet doors, computers, etc.

4. Objects are either “magnetic” or “not magnetic.” What do you think the terms mean? Distribute bags of objects and have students work in groups of 2-4. Divide the objects into those they think will be magnetic and those they think won’t and have them make a list in their notebooks. Distribute magnets and have students check hypotheses. What properties do the magnetic objects have in common? Are all of the metal objects attracted to the magnet? Are any non-metallic objects attracted to the magnet? **Iron, nickel, cobalt, and steel are attracted to magnets.

5. Try to block the force. Wrap the cloth around the magnet--does it still work? Flannel? Plastic bag? Cardboard? Make different combinations and use different amounts of squares. Did any materials block the force of magnetism? Have each group report their results and record. Let other students explore the results attained by others. 

6. Have students put objects back in the bags and collect. Now display jars of water with nails or paper clips inside. Do you think the magnet will work through the water? Distribute jars and have students test their hypothesis.

Conclusion: Students will have collected and analyzed data and found those materials, or quantities of those materials, that can block magnetic force.

Extension: Have children walk around the room and make a giant list of magnetic and non-magnetic objects. Have children bring objects from home that use magnets.

Lesson II

Aim:  To determine if different magnets have different forces

Materials:      Ball, ring, small horseshoe, and bar magnet for each group



Paper clips



Rulers

Iron filings and tray

Procedure: 1. What did we learn in the previous lesson about magnets? (They attract “magnetic” objects and their force can work through different materials.) Do you think all magnets have the same strength? Distribute four kinds of magnets to each group of four.  Have them rank them from weakest to strongest. How can we test our hypotheses?  Today we are going to be doing two different kinds of measurement. The first is with a ruler. You will put the paper clip on the ruler and see how far away the magnet is when it interacts with it.  Demonstrate and then distribute rulers and paper clips. Have students list the four kinds of magnets and the results.

2. Now distribute paper clips (you will need a lot; a box per group is probably best). Now record how many paper clips each type of magnet can hold. Record the results next to each magnet. Was there an agreement between the two measurements?  Did the biggest magnet have the most strength? How can you account for any discrepancies?

3. Collect all materials and have students gather around with their notebooks for a demonstration. Sprinkle iron fillings on a tray. Put each of the different magnets underneath the tray and demonstrate the force field.  Have students draw a picture of the force field for each magnet.

Conclusion: Students should conclude that different magnets have different forces and force fields.

Extension: If you are brave, the students can work in groups with the iron filings if you have some kind of clear covered box (plastic wrap). Pour salt into the iron 

filings: How can I separate the salt from the iron filings? Are two magnets stronger together than they are separately? Combine two magnets and compare results. Have magnet races: use magnets to “run” objects from start to finish line.

Lesson III

Aim: To observe that the interaction between two magnets results in attraction or repulsion. These processes are caused by their poles.

Materials: 
Carts


String

Sticky dots

Tape

Magnets (bar or rod)

Paper clips

Procedure:  1. Have two carts with magnets on them. Demonstrate how they can be attracted and repelled from each other. Today we are going to see why this happens.

2. Distribute two magnets to each group. Have them put a sticky dot on one end of their magnet.  Start with the two magnets apart from each other and see if they move toward or away from each other. Record each group’s response on the board. 

3. Now use the undotted side and see what happens. Record the results. How can we account for our findings? The law of magnetic attraction states that like poles repel and unlike poles attract. 

4. Distribute the paper clips. Where does the magnet hold the most clips--on the ends or its side? The poles are the strongest part of the magnet.

5. Distribute string and have the students tie it around their magnet and secure it with tape. Now have students stand around the room separated from each other. (Make sure no students stand near any computers!) Have students stand still and see what happens. When the strings stop moving, the magnets will all be pointing in the same direction. Why? What direction are they pointing? (North/south.) The Earth is a giant magnet and has poles. This is the principle of the compass. The earth’s geographic and magnetic poles are not in the same place. The geographic pole is static; the magnetic pole shifts.

Conclusion: The poles of a magnet cause its attraction and repulsion.

Extension: A handful of animals, like migratory birds and sea turtles, are famed for their extraordinary ability to navigate by reading small variations in the Earth’s magnetic field. The spiny lobster has also demonstrated this ability. Have students research these animals and their ability to use the Earth’s magnetic field as their own GPS system. Is there magnetism in space? U.S. astronauts have conducted experiments with magnets. See what they found out. Have students do experiments with ring magnets on acrylic wands. 

Lesson IV

Aim: To use the Internet to find out how magnets are used in technology.

Materials:      Laptops



Worksheet

Procedure: 1. Distribute one laptop and the accompanying worksheet to each pair of students. (If you do not have enough computers to allow the whole group to work at once, you can have half the group doing one of the previous lessons while the other half works on the computers and then have them switch during the following lesson.)

2. Go to the site Galexo.com/magnets. The students click on each image in turn to answer the questions. This may be divided into two lessons or begun in school and completed for homework.

Conclusion: Magnets are used in many different ways and their use is constantly being expanded.


Name_______________________________

        ________________________________

To begin your research, go to www.Galexo.com/magnets 
1. In your studies, you have found that magnets attract iron, nickel, and cobalt.  You have worked with iron and steel (which comes from iron). Let’s find out about nickel. Click on the nickel and complete these questions.

What is nickel? ______________________________________________

What color is it? _____________________________________________

What is it used for?__________________________________________

Now click on the cobalt (the balls).

What is cobalt?

_____________________________________________________________

What is it used for? _____________________________________________________________

2. You have investigated the force of magnets. Click on the magnetic force field diagram. 

How do scientists measure the strength of magnets? Name the unit.

 _____________________________________________________________

How did the units get their name? (Hint: click on the man.) _____________________________________________________________

3.Magnets have many uses in our everyday lives. Find out how they are used in television. Click on TV set 1 and explain it in your own words.

_____________________________________________________________

_____________________________________________________________

To see what happens if you put a magnet in front of a TV, click on TV2 and scroll down.

4. Magnets are used in medicine. Click on the first MRI machine.

What is an MRI? _________________________________________________________

What is it used for? __________________________________________________________

If you want to find out more about MRIs, click on the second image.

Now click on the braces.

Would you prefer magnets or regular braces? Why? ___________________________________________________________

Magnets seem to have little effect on the iron in our body, yet people wear magnets to help them. Read about this practice. Click on the wrist. Do you think it will work? Why or why not?    ___________________________________________________________

5. What is a maglev train? Click on the train.

How does it work? ___________________________________________________________

How fast can it go? ________________________________________

Do you think this will be the train of the future? Why or why not? __________________________________________________________________________________________________________________________

Bonus:

What are the Northern Lights and what causes them? Click on the sky and find out.

Resources 

Delta Education Science Module on Magnets

Video “Magnets in Space” from Delta Education

The Science Discovery Chest from Lakeshore Cards 40–45
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