
Mapping Magnetic Fields 
An Activity for Grades 4 - 8 

Activity Summary_____________________________________________________________ 
Using bar magnets, classroom materials, and a compass, students will explore how bar magnets interact with one another and 
with other materials.  Students will learn how to use a compass to find which direction is north.  Students will use a compass, a 
bar magnet, paper, and a pencil to make visible the lines of magnetic force (magnetic field lines) around a bar magnet.  
Magnetic field lines are an important concept which STEREO scientists use to understand Coronal Mass Ejections. 

 
Student Objectives____________________________________________________________ 

1. Students will know that bar magnets have two poles and that similar poles repel each other and differing poles attract each 
other. 

2. Students will be able to detect and draw a magnetic field using compasses. 
3. Students will know that magnets have an invisible force field known as a magnetic field and a bar magnet has a dipole field. 
 

National Science Content Standards_______________________________________________ 
•  Unifying Concepts and Processes: Evidence, models, and explanation ; Change, constancy, and measurement 
•  Science as Inquiry: Abilities necessary to do scientific inquiry ; Understandings about scientific inquiry 
•  Physical Science: Properties and changes of properties in matter ; Motions and Forces 
 

Materials (per group of two students)_____________________________________________ 
1 compass per student; 2 Alnico bar magnets; 4 sheets of 8½” x 11” paper; paper clips; pencils; ruler; tape 
 

Hints_______________________________________________________________________ 
1. We recommend using Alnico or cow magnets rather than Chrome-Steele magnets since they hold their magnetism longer. 
2. Compasses with transparent (glass or plastic) faces can be used on an overhead to demonstrate the mapping procedure. 
3. Compasses can easily change polarity when a bar magnet is dragged across the compass needle without allowing the needle 

to move. 
 
Activity Procedures____________________________________________________________ 

1. Ask your students about their experiences with magnetism and their knowledge and ideas about what it is and what causes 
it.  Ask questions about whether or not Earth is magnetic, how they know if it is or not, and if there are any other 
astronomical bodies that are magnetic (like the Sun).  You might also ask if they know what a magnetic compass is and 
what it does.  

 
2. Allow students some time to freely experiment with the magnets and materials around them, such as paper clips, rulers, 

and pencils.   You may make some suggestions about trying to get the magnets to attract or repel each other and attract or 
repel the other objects. 

 
3. Discuss with the students what they know about compasses. Teach the students how a compass works by having each 

student hold the compass so the disc of the compass is horizontal and the N-S markings are facing up.  Next have the 
students align the line marked “N” (for North) on the glass/plastic top with the arrow inside the compass.  Talk about how 
compasses are used in the wilderness. 

 
4. Have the students tape some white paper together and place the bar magnets on top and in the middle of the taped paper.  

Tell the students that they will now trace the magnetic force field shape around the bar magnet.  Ask them to hypothesize 
what they think the magnetic force field will look like and to draw it. 

 
To make the tracings, have the students do the following:  

 
a. Draw a dot somewhere near the magnet and place the center of a 

compass over the dot. 
 

b. Draw a dot at the location of the arrow head (or tail) of the 
compass needle. 

 
c. Move the compass center to this new dot, and again draw a dot 

at the location of the compass needle head (or tail). 
 

d. Remove the compass from the paper and draw lines connecting 
the dots with arrows indicating the direction that the compass 
points.  

 
e. Repeat steps c-d until the line meets the magnet or paper’s edge. 

 
f. Pick another spot near the magnet and repeat the process   

(steps a-e). 
 

Have the students continue until they have lines surrounding the magnet as shown in the picture: a dipole (two-pole) 
pattern of force field.  Introduce the word dipole magnetic field and that these lines are called magnetic field lines.   

 
5. If time permits, have the students place two magnets side by side and do the same magnetic field tracing procedure again.  

Be sure to ask the students to hypothesize what the field of force will look like before they create their map.  
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