
THE INVISIBLE FORCE

CONCEPT

There are many different
kinds of mineral
resources.

LEARNING OUTCOME
Students will be able to
identify magnetic and
nonmagnetic items.

CURRICULUM FOCUS:
Science     

SKILLS/PROCESSES:
investigate, observe,
classify, predict, discuss,
categorize

KEY VOCABULARY:
cobalt, iron, magnetic,
nickel, nonmagnetic,
compass

MATERIALS:
one magnet for each
student

Background Information
Legend has it that an ancient shepherd, while tending his flock, dis-
covered that the metal fasteners in one of his sandals “stuck” to a
piece of rock–a piece of magnetite.

In about 1200 AD, the Europeans discovered that if a piece of mag-
netite were hung from a string, one end would always point north.
This discovery led to the invention of the compass, allowing them
to navigate without having to use the stars.  This is why magnetite
is also called lodestone, meaning “leading stone.”

The core of the earth consists mostly of the elements nickel and
iron, turning the earth into 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.  Any magnet that is allowed to swing
freely will have one of its ends pointing north when it comes to rest.

Magnets are attracted to the metals cobalt, nickel, and iron.  Only
items that are magnetic can be made into magnets. Every atom in a
substance acts like a tiny magnet, but the atoms are normally not
aligned, so the magnetic fields of the atoms do not add together.
Permanent magnets are created by placing objects containing some
amount of iron, nickel and/or cobalt in strong magnetic fields. This
exposure aligns all of the atoms in the substance so that their poles
are facing the same direction. A temporary magnet can be made by
repeatedly stroking iron objects such as needles with a bar magnet
in one direction.

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

Do you have anything that has a magnet in it?  Why would some
toys or appliances use magnets?

POINT OF INQUIRY

Why are some pieces 
of metal magnetic and

others are not?
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1.  Instruct each student to fold a piece of paper in half
lengthwise.  Title the two columns “Magnetic” and “Nonmag-
netic.”  Have them record ten objects in the left margin of their
paper and predict whether or not they will be magnetic,
marking their hypotheses with check marks in the columns.
Give students a magnet and have them use it to discover
which objects are magnetic and which ones are nonmagnetic.
Have the students mark the appropriate columns on their
papers, noting whether their hypothesis was supported or not.

2.  Ask the students to look at all the items they listed in the
columns and then categorize them under new headings, such
as:  nonmetals, things made of steel, of aluminum, etc. 

3.  Have students share items from their lists. Help the students
reach the conclusion that only certain metals are magnetic.
List some of these metals as being cobalt, nickel, and iron.
Point out metals that are not magnetic:  aluminum, copper,
silver, etc.

4.  Discuss briefly the value of metals that are magnetic.

Check for Understanding
Hold up objects that are not found around the classroom.  Have the
students indicate whether each will be magnetic or non-magnetic.

To Know and Do More
Investigate the uses of magnets in the home.  Have students design
their own creations that make use of magnets.

Older students can research different types of magnets and how
they are made. The four classes of permanent magnets are
Neodymium, Samarium Cobalt, Alnico, and Ceramic or Ferrite.

FOR YOUR
INFORMATION

A magnetometer is a device
to measure the magnetic

attraction of rocks beneath
the surface.
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