
MAGNET EARTH

CONCEPT

Knowledge of early
geologic processes is
important in under-
standing how mineral
resources are formed.

LEARNING OUTCOME
The students will be able
to explain that the earth is
like a large magnet that
attracts the needle in
compasses to its north
and south poles.

CURRICULUM FOCUS:
Science

SKILLS/PROCESSES:
experiment, observe,
discuss, research

KEY VOCABULARY:  
core, lodestone,
magnetite, poles

MATERIALS:
12" (30 cm) strings (1 per
student), clear dish,
needle, compass, bar
magnets (1 per student),
cork, water, globe, zipper
sandwich bag containing
a large scoop of iron
filings

Background             
The core of the earth consists mostly of the minerals nickel and iron.
The earth acts as a big magnet with a north and a south pole.  The
needle of a compass is magnetized and is attracted to the earth’s
magnetic north pole.  A magnet that is allowed to swing freely will
have one of its ends always pointing north when it comes to rest.  

In about 1200 AD, the Europeans discovered that if an oblong piece
of the mineral magnetite were hung from a string, one end would
always point north.  This discovery allowed them to navigate
without having to use the stars.  Magnetite is also called lodestone,
meaning “leading stone.”

Preparation
Determine if you would like the students to do the needle compass
and iron filings portions of the learning activity themselves, or
whether you will do it as a demonstration. Gather the required ma-
terials. Fill bag(s) with iron filings and seal them well.

Learning Activity
Ask the students the following questions to assess their knowledge
or stimulate interest in the activity:

What makes a compass work?  Did you know we are living on a gi-
gantic magnet, the planet Earth?

1.  Give each student a magnet.  Have them tie the string in the
middle of the magnet.  Hold the string very still and allow the
magnet to swing freely and come to rest.  Observe the direc-
tion the magnet points.  Notice what the magnets held by
other students are doing.  

Turn and face another direction.  Notice how the magnet
responds.  Brainstorm ideas that might explain why the
magnet always points in the same direction.

POINT OF INQUIRY

Why does a compass 
point north?
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2.  Discuss the background information regarding the earth being
a large magnet and the discovery of magnetite’s use as a com-
pass.  Use a globe to show where the north and south poles of
the earth are located.

3.  Demonstrate or have students do the following. Place a bar
magnet under a baggie of iron filings and wiggle the bag until
the magnetic field of the magnet is visible in the filings. Notice
the concentration of filings around the poles of the magnet and
the shape of the field around the magnet. Have students draw
the magnetic field on paper, labeling the poles.

4.   Make a compass using the needle and cork.  Brush one end of
the needle downward on one end of a bar magnet.  Continue
brushing the needle in the same direction on the same end of
the magnet a dozen times until it is magnetized.

5.  Stick the needle through the piece of cork so that the cork is in
the middle of the needle.

6.  Fill the dish with water.  Place the cork in the water and allow
it to turn freely.  It will come to rest with one end pointing
north.  Use the compass to check the direction of your home-
made cork compass.  

7.  Try moving the dish to different areas of the room.  Allow the
needle to come to rest.  Notice whether the needle continues to
point in the same direction each time.

Check for Understanding
Discuss with the class what the hanging magnets and/or cork com-
pass will do if they are taken to the other side of the world and al-
lowed to come to rest.

To Know and Do More

FOR YOUR
INFORMATION

The Earth’s magnetic field
is caused by iron and nickel

in the liquid outer core.
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