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Expedition 1: What is a Magnet?

WHAT IS A MAGNET?
PLANNING YOUR EXPEDITION  

Most people understand magnets at the level of observable phenomena.  
That is, they are aware that magnets are attracted to certain metals and 
that they are attracted to one an oth er; or that they repel one another 
de pend ing on the orientation of the poles or ends of the magnets (opposites 
attract).  This activity is designed to go one step beyond these ob ser va tions by helping your 
students articulate why these things occur as well as to formulate new questions and answers 
about magnets. Work ing in groups your students will communicate what they are thinking to 
others.  This serves a number of purposes:  (1) explaining an idea is the best way to see if it 
makes sense; (2) com bin ing several ideas into one might help de fi ne concepts; and (3) scientists 
in the real world attempt to validate their ideas by dis cuss ing them with others.
The activity is a good place to start, but could be used at any time in combination with other 
activities in MagLab: Alpha.  It could be re peat ed as students be come more so phis ti cat ed in 
their thinking about mag nets and magnetic fi elds.

1.  Set up groups of 2-4 students choos ing 
a recorder, a spokesperson, a materials 
man ag er, and a technology specialist.  
These roles rep re sent the tasks that groups 
must ac com plish to successfully complete 
this activity.  Each group should have 
access to a variety of magnets and materials 
(see Gear section in “For Your Planbook”) 
as they attempt to answer the ques tion, 
“What is a magnet?”

2.  Students draw what they think a magnet 
looks like and share their draw ings with 
others in the group, discussing sim i lar i ties 
and differences, and proposing pos si ble 
reasons for these differences.

3.  From the discussion in Step 2,  groups will 
create a list of what they know about mag nets 
and how they know this.  Lists could also be 
expanded to include what students would 
like to fi nd out.   [For ex am ple, students 
will state that they know that magnets stick 
to the re frig er a tor because that is how the 
shopping list is done at home or the answers 
could be as so phis ti cat ed as knowing that 
magnetic char ac ter is tics of videotapes are 

what enables us to watch and listen to 
rented movies.]

4.  Through the recorder or spokes per son, the 
group should attempt an explanation of 
why the similarities and differences in the 
draw ings exist, then share it with another 
group.  Any refi nement of the explanation 
for these sim i lar i ties and differences 
should be done here.  This explanation 
plus information from the lists created 
in Step 3 will become the group’s the o ry 
about magnetism that will need to be tested 
and should be shared with other groups or 
representatives of other groups.  During 
this process students will be writing in their 
Alpha Logs, modeling what scientists do 
when they work in laboratories.

5.  Using the CD-ROM, web sites, or other 
ref er ence materials, students will research 
how early investigators explained the 
phe nom e na identifi ed in Step 3.  In doing 
so, groups will record their information in 
a way that will al low them easy access to 
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BACKGROUND INFORMATION  

Materials exhibit certain char ac ter is tics be cause 
of the way in which the atoms that make up the 
material are aligned.  In order for a ma te ri al to 
be magnetic there must be mov ing elec trons.  
Materials with magnetic qual i ties have 
domains, each of which are made up of billions 
of atoms.  The way in which these domains are 
confi gured determines the mag net ic ability of 
the ma te ri al.  For instance, if the domains are 
mostly aligned (the electrons are all spinning 
in the same direction), the ma te ri al will exhibit 
strong magnetic char ac ter is tics. 

Each magnet has a north and south pole, 
the regions on the magnet where the force 

the research.    
6.  Groups brainstorm ways to support/measure 

the phenomena in Step 3, producing a plan 
of action which they may share with other 
groups and with the teacher.  This plan will 
be used to complete the activity,  “What 
Objects Do Magnets Attract?”  You will 

want to approve the plan before students 
are allowed to move on.

generated by the magnet is the great est.  Like 
poles repel like and opposites attract.  Scientists 
have attempted to isolate one of the poles but 
have been unsuccessful.  If a magnet is cut in 
half, two magnets each with a north and south 
pole are created.  No matter how small, each 
piece will still have a north and south pole.  
The smallest magnet is the electron orbiting 
a nu cle us.  
Magnets have different strengths that are 
de pen dent on several factors:  the ma te ri al from 
which the magnet is made, how the mag net is 
made, and how the magnet is treated.  Some 
materials like lodestone (which con tains iron) 
are found naturally in the earth and have 
mag net ic properties because when they formed, 
all of the tiny “magnets” (atoms) lined up (north 
poles facing in the same direction).    

EXCURSIONS
Assign “A Sound of Thunder” by Ray 
Bradbury.  You may want to direct 
students’ reading to the portion about the 
fl oating walk way to help them make the 
connection to Maglev train technology 
which uses magnetic properties to propel a 
vehicle.  One question they could address 
is:  Would magnets/mag net ic fi elds have 
already changed the en vi ron ment?  
This could lead to a discussion on 

wheth er or not it is 
the o ret i cal ly possible 
to trav el back in time 
without affecting the 
fu ture.  Being able to 
identify science facts 
in fi ction is a way for 
the students to apply 
newfound knowledge 
about magnets and mag ne tism.  In 
addressing the issue of the floating 
walkway, students should make the 
con nec tion between the “fl oating” and 
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like poles re pel ling each other.  Have 
students write a review of “A Sound of 
Thunder”  that answers the ques tion:  How 
does the author incorporate the con cept of 
magnetism in this story?  Did knowing 
about magnetism enhance your enjoyment 
or understanding of the story?
SC.B.2.3.1-2, SC.C.2.3.2, SC.D.2.3.2, 
SC.F.2.3.4
LA.A.2.3.5, LA.B.1.3.1-2, LA.D.2.3.2, 
LA.E.1.3.1-2, 2.3.6
Write a fi ction story about a sports team 
that is affected by an invention that 
magnetizes some aspect of their game.  
(For instance, a mag ne tized basketball 
hoop and basketball.)  Stu dents will be 
applying their knowledge of attraction 
and repulsion outside the context of the 
sci ence classroom. 
SC.C.2.3.1-3
LA.B.1.3.1-2, LA.D.2.3.2  
Create a science fi ction story/movie/play 
about using a giant magnet to change 
the course of a meteorite heading 
toward your hometown.  Students will 
need to answer the following:  Is this 
theoretically possible?  How would 
you generate a strong enough magnetic 
fi eld?  In analyzing these issues, students 
will apply knowl edge of magnetism in a 
different context.
LA.B.1.3.1-2, LA.D.2.3.2
Submit a proposal for creating “magnetic 

art” for your classroom or school that 
will educate other students about the 
properties of mag ne tism.  The proposal 
requires students to de scribe magnetism, 
explain how it relates to making art, and 
apply their knowledge to a prod uct that 
serves a practical purpose.  A fur ther 
extension would be to encourage students 
to follow through on the plan.
SC.C.2.3.1-3
LA.D.2.3.1-2  
Write a research report or create a 
poster, me dia presentation, or web page to 
be pre sent ed to the class about one of the 
early sci en tists in ves ti gat ing magnetism 
using web sites, the CD-ROM, or print 
media.  Presentations will exhibit students’ 
ap pli ca tion of basic principles of magnetism 
and their un der stand ing that science is an 
activity affected by history; that it is based 
upon what was done by others.
SC.H.1.3.1-3, 1.3.6, 3.3.5-7
LA.B.1.3.1-3, 2.3.4
SS.A.2.3.2-3, 2.3.6, 3.3.1, 4.3.3
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 Notes:        
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FOR YOUR PLANBOOK:  What Is A Magnet?

Suggested Time:  1-3 hours (teacher’s choice) 

Gear:  various magnets, drawing paper, crayons..  Have available for 
those who need them paper clips, aluminum foil (or a sub sti tute like a 
soda can), wooden ob jects, glass, metal rods, coins, etc., although the 
in ten tion is for the students to fi nd a variety of materials themselves.

  

 CD-ROM for historical information and vocabulary defi nitions

National Science Content Standards:  A, B, G

Sunshine State Standards Benchmarks:  SC.C2.3.1, SC.C2.3.2, 
SC.C.2.3.3, SC.H.1.3.1, SC.H.1.3.2, SC.H.1.3.3, SC.H.1.3.4, SC.H.1.3.6, 
SC.H.1.3.7, SC.H.2.3.1, SC.H.3.3.5, SC.H.3.3.6

Sunshine State Standards Benchmarks—Language Arts:  LA.A.1.3.3, 
2.3.1, 2.3.4, LA.A2.3.5-6, LA.B.1.3.1, 3, LA.C.3.3.3, LA.E.1.3.5. 

Assessment:    Check student Alpha Logs entries for neatness and 
at ten tion to detail, such as including in the lists what they know about 
mag nets and how they know this.  The Alpha Log should refl ect an 
attempt to answer the question, “What is a magnet?” and will include 
draw ings, lists, and working notes.
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Expedition 2.  This plan of action should be approved by the 
teacher and will include:  (1) the group’s theory; (2) how the 
group will test the theory; (3) what materials they will need; 
and (4) how the group will present their plan and fi ndings to 
the class.

Have students provide evidence that they have successfully used 
a web site or CD-ROM to gather information (in the form of 
a disk, printout, or diary of sites used) on early scientists who 
noticed the phenomenon of magnetism.  The in for ma tion that 
is collected will be used later on in a research report.  Evidence 
should be in a form which can be shared with the group.          

Have students present to you their plans of action to be used in 
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WHAT IS A MAGNET?
Itinerary

This activity is a chance for your group to share beliefs about mag nets and 
magnetism so that you can answer the ques tion, “What is a magnet?”  After 
completing the steps, you will dis cov er that there are many ways magnets are used 
and dif fer ent ways that mag ne tism affects our lives.  The Plan of Ac tion that you 
create in Step 7 will be used in the next activity as you conduct an investigation 
into the kinds of objects that mag nets attract.

Before completing the individual parts of this assignment, read through all of them 
to get a general idea of what it is you are trying to accomplish.  If you have any 
questions, discuss them with your teach er, or as a group before you begin.   

2.  The materials manager should make sure that your group has the 
following items:  mag nets, drawing paper, and crayons.

3.  Each person draws his or her idea of a magnet:  what it looks like, what it does, 
etc., to be shared with the whole group when fi nished.  List the sim i lar i ties and 
dif fer enc es you discovered, after comparing drawings,  in your Alpha Log.

4. Generate a list of what the group knows about magnets and magnetism and include 
it in individual Alpha Logs.  You may choose to also include what you would 
like to learn about magnetism.  Once you have completed the list, com pare it to 
another group’s list.  Notice how they are alike and how they are different.  If 
there are things on the other group’s list that you would like to include on yours, 
add them now.  

5. How did early investigators test their ideas about magnetism?  
Use the CD-ROM, web sites, or print resources to research 
scientists who fi rst noticed the phenomenon (for ex am ple, 
Luigi Galvani, William Gilbert, Hans Chris tian Oer sted, 
Giovanni Aldini, Michael Faraday).   Or ga nize your 
information in a way that can be shared with the group and 
that can be used later on as a resource.   

1.  Assign individual roles.  You will need a recorder, a spokesperson, a ma te ri als 
man ag er, and a technology specialist.  Each member should enter this role in his 
or her Alpha Log.

Student Itinerary p. 1
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6. Your group should now form its own ideas about magnets and mag ne tism that 
you will eventually test.  Your the o ry may be in answer to the original ques tion 
“What is a magnet?” or it could be the group’s hy poth e sis as to why cer tain 
materials exhibit mag net ic char ac ter is tics and others do not.  This theory will 
be based upon the lists you created in Steps 3 and 4 and should be entered in 

– Expedition 1

Student Itinerary p. 2


