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Materials for Warm-up 
(Optional)

Iron filings 

Stiff paper

Strong bar magnet 

Materials for Student Activity

Per student group:

Student handout: “Getting Current”

Copy of Chapter 2 Discussion,
Energy and Electricity

A directional compass

A strong bar magnet with north
and south poles

13 feet (4 m) insulated copper
wire

Cardboard toilet paper tube

Transparent tape (optional)

At least one for the entire class: 

Wire stripper/cutter

Teaching Notes
Ensure that students understand
that the activity setup is just a
demonstration of the idea that
moving a conductive wire in a
magnetic field can create an
electrical current. The setup in
this activity does not look like 
a power plant generator, but
both use coiled wire and strong
magnets. The model works using
the same principle.

Remind students to keep
magnets away from computer
disks, audio or video tapes, etc.

P L A N N I N G  O V E R V I E W

SUBJECT AREAS:
Physical Science, Math, Language
Arts

TIMING:
Preparation: 30 minutes
Activity: 1-2 45-minute class periods

Summary
Students investigate how gener-
ators produce electricity by using
electromagnetism.

GETTING CURRENT:
Generating Electricity Using a Magnet

Model generator

Objectives
Students will:
� Hypothesize what will happen

and why when a bar magnet is
passed in various ways through
coils of wire.

� Construct and use a model that
demonstrates the actions of an
electricity generator.

� Prepare a brief summary of the
activity, including a description
of the set-up and what
occurred when it was tested.

� Draw a conclusion comparing
their hypotheses to what was
observed in the activity.

� Compare their models to an
actual electricity generator.

� Propose explanations relating
magnetism and electricity.

� Recognize that the main reason
for making an electrical turbine
spin is to turn a generator.

� Compare both models to an
actual power plant 
turbine and generator
(if “Going for a Spin”
was also done). 

24" (60 cm)

Bar magnet
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Iron filings showing magnetic fields

Since this activity is a simple
demonstration, the full scientific
method outline is not called for
here. Rather, certain key elements
of the method are used, including
hypothesizing, describing the
activity, gathering data, and
drawing conclusions.

If students have trouble with
their models, have them try 
making more coils. If this doesn’t
produce an electric current (move
the compass dial), you may need
stronger magnets.

Items in the materials list can
be found at hardware, electronics,
or school supply stores. You can
also order them from a science
supplier such as Sargent-Welch,
Edmund Scientific, or Nasco
Science. If you can’t find iron 
filings, show the magnetic field
illustration (also in the student
handout) to your students.
Discuss it using information in
the Warm-up section, or have
students view a video or CD-ROM
that discusses magnetic fields.

Warm-up (Optional)
If you were able to find some
iron filings, try this with your
students: Place a stiff piece of
paper over a bar magnet that is
resting on a flat surface. Sprinkle
some iron filings on the piece of
paper. Ask students to observe
what happens. The interesting
pattern that results is due to 
the magnetic field surrounding
the magnet.

Explain that any magnetic
field is actually invisible to us.
The iron filings are lining up in
reaction to the magnetic field,
and show the lines of magnetic
force — the “attraction” that
occurs between the two opposite
poles (north and south) of the
magnet. The lines of force in a
magnetic field travel from north
to south — much the same way
electric current flows from nega-
tive to positive (opposite charges
attract). 

In this activity, the magnetic
field of the bar magnet interacts

with electrons in a wire to create
an electrical current. 

Note: Students may ask what
causes magnetism in the first
place. Tell students that until
recently, the cause of magnetism
was not well understood. In fact,
not long ago, the Encyclopedia
Britannica stated: “Few subjects
in science are more difficult to
understand than magnetism.”
Recently scientists have begun 
to unlock magnetism’s mysteries,
but the answers are very 
complex, having to do with “spin”
of electrons on their own axis as
they buzz around the nucleus of
an atom. 

The Activity
1. Gather the necessary materials

and set up your classroom to
accommodate the activity.
Refer to the Student Activity
page for the specific procedure.

2. Use the Chapter 2 Discussion
to talk about how a power
plant generator works. Using
the graphic of the typical
steam-driven power plant 
on page 13, discuss how the
power plant turbine provides
the spinning force that turns
the generator. While this 
diagram does not show the
inner workings of the generator,
it does illustrate the intercon-
nection of the turbine and the
generator.
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3. Next direct the students’
attention to illustration, “Inside
a turbine generator” (also in
the student handout). Explain
that in generators the rapid
spinning of wire coils between
the two poles of strong magnets
produces an electrical current. 

4. Point out that in most power
plant turbines the wire coils
are moving and the magnets
are stationary. However, it can
work the other way around.
We can move a magnet in and
out of wire coils (as demon-
strated in this activity) and still
generate an electric current. 

5. Review with the class the 
outline they must prepare to
write-up the activity. The 

specific directions for doing so
are found in the Student
Handout for this activity. Tell
students that they will be
working in groups to do the
activity, but each will do his
or her own write-up. 

6. Organize students into groups.
Pass out materials and copies
of the Student Activity pages. 

7. Have students look over the
activity directions, then reflect
on what they’ve learned so far
about generators and electro-
magnetism. Then ask them to
fill in the Hypothesis portion 
of their outline (see page 13).
Explain that they need to 
predict what they think will
happen when they do the
activity and why.

8. Have students create and test
their own model generators.
Allow time for them to also do
their activity write-ups.
Remind them that the back-
ground information they need
to help explain how their
experiment works was included
in your discussion of this
activity, and is also found both
in the Chapter 2 Discussion, 
as well as in their student
handout, “Getting Current.”  

Electricity

Magnets

Coiled copper wire

Steam outlet

Turbine
blades

Steam entry

Inside a turbine generator
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9. Have the class get together
after groups have tested their
model generators and have
done their write-ups. Ask 
students to use what they’ve
learned from studying Chapter 2
and their experiences with
both activities to write a brief
narrative, on separate paper,
comparing both the turbine
model and the generator
model to an actual power
plant turbine and generator. If
you did do “Going for a Spin,”
then have students explain
how their generator model
compares to an actual power
plant generator.

Wrap-up
Call the class together to discuss
their findings. Ask students to
explain why they think genera-
tors work the way they do. 

Ensure that students are able
to make the connection between
electricity and magnetism and
have a general understanding of
electromagnetism. 

Next conduct a discussion
connecting this activity (and that
of “Going for a Spin” if you have
done it as well) to an actual
power plant that uses turbines
and generators.

Referring back to the Warm-
up, remind students that magnets
create a magnetic field around
them. This field causes electrons
to move in the conductive wires
that are spun inside the magnetic
field. If these wires are connected
in a complete pathway, or circuit,
an electric current will then
course through the wires. 

Explain that the compass in
their activity set-up serves as a
“galvanometer,” a device that
indicates electric current. The
very small current produced by
the passing of the magnet
through the coils of wire causes
the compass needle (which is
magnetized) to turn aside, or
deflect. This is a property of 
electromagnetism. 

Extension
As a follow-up, students may
also wish to look up power plant
generators in reference books or
on the Internet to learn more
about how they work. Other
interesting topics to pursue are
the electromagnetic force and
the history of the compass (this
one may appeal to both history
and science buffs alike).

Permission was granted by the Tennessee
Valley Authority to adapt portions of their
junior high curriculum unit, “The Energy
Sourcebook” for use in this activity. 

Assessment 
Students will have had the
opportunity to:
� Create and test a model 

generator.
� Prepare a write-up of the 

activity, including using
hypothesis, description, and
conclusion.

� Develop an activity write-up
that includes diagrams and
labels and tells why the activity
worked the way it did based
on what they have learned
about electricity and magnetism.

� Produce a brief narrative
description comparing an 
actual power plant generator 
to their turbine models from the
first activity and their generator
models from the second activity.
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GETTING CURRENT:
Generating Electricity Using a Magnet

Generators use magnets and
wire coils to produce elec-

tricity. The electricity is produced
by the rapid rotation of wire coils
between the two poles of strong
magnets (or the spinning of mag-
nets surrounded by wire coils).
Turbines — driven by a force
such as pressurized steam, mov-
ing water, or forceful wind —
provide the spinning power.

Magnets are surrounded by a
magnetic field that can cause
electrons to move in wires turn-
ing inside this field. If these
wires are conductive (allowing
electrons to flow easily), and if

they are connected in a complete
pathway (called a circuit), an
electric current will then run
through those wires. 

While most generators operate
by rapidly turning wire coils
inside the two poles of a magnet,
it also works the other way
around — we can move a magnet
in and out of wire coils to gener-
ate an electric current. In this
activity, you will demonstrate
this concept using a compass
(which has a magnetized pointer
that acts as a current detector) to
show that electricity has been
produced. 

Materials
Per student group:
� A compass
� A strong bar magnet with north

and south poles
� 13 feet (4 m) insulated copper

wire
� Cardboard toilet paper tube
� Transparent tape (optional)

At least one for the entire class: 
� Wire stripper/cutter

Electricity

Magnets

Coiled copper wire

Steam outlet

Turbine
blades

Steam entry

Inside a turbine generator
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Next, review what you have
learned so far about generators
and electromagnetism, and study
the directions for the activity.
Based on this information, pose a
hypothesis predicting how you
think the generator model will
work and why. 

When everyone in your group
has completed his or her hypoth-
esis, move on to the Procedure.

Procedure    
1. Remove about 3⁄4 inch (2 cm) of

insulation from each end of
the wire.

2. Wrap one end of the wire
around the compass five times
as shown. Be sure to position
the compass so that the needle
is directly underneath the
wire wrapped around it. 
CAUTION: Ends of wire are
sharp.

3. Extend the other end of the
wire out about 24 inches
(about 60 cm) from the 
compass and then wind the
remaining length around the
cardboard tube five times. The
bar magnet will pass through
these coils.

4. Run the remainder of the wire
back to the compass. Twist the
two exposed ends of the wire
together. If desired, secure the
wire to the compass with
transparent tape.

5. Have one group member pass
the magnet back and forth
through the coils. If nothing
happens disconnect one side
of the wire and add more coils
to the tube, then reconnect.
Keep the compass at least 
20 inches (50 cm) from the
magnet so that the magnet
itself does not cause the needle
of the compass to be deflected.

24" (60 cm)

Bar magnet

Model generator

Prepare Write-up Outline
Make an outline, leaving room to
write in each section, using the
format below. Be sure to title
your paper and include name,
group name or number, and date.

1. Hypothesis. Predict what will
happen.

2. Activity Description/Data.
Describe the set-up and what
happened when you tried all the
variations suggested.

3. Conclusion. Revisit your
hypothesis. Tell whether or not it
was correct, and why.
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UNLOCKING SOME OF MAGNETISM’S MYSTERIES

Although we can’t see 
magnetism, we’ve all 

seen its effects. We know that
magnets have a force that can
attract certain materials (or
another magnet). The force of a
magnet can also cause another
magnet to move away. We use
magnetic forces everyday, from
refrigerator magnets holding up
memos to magnetic poles in
common devices such as motors
and telephones.

Most of us are also familiar
with the terms north pole and
south pole. This is something
you usually can find marked on 
a bar magnet. (The labels north
and south pole are arbitrary
names given by scientists who
first studied magnetism.) All
magnets have north and south
poles — no matter what shape

they are. Magnets have the most
force at the poles. However,
magnetic lines of force actually
extend all around the magnet,
creating a magnetic field. 

Scientists are still exploring
what causes these lines of 
magnetic force. They do know
that most atoms actually act like
microscopic magnets, each 
with its own tiny north and
south pole. When atoms are all
jumbled up — as they are in
most materials — we don’t notice
the atoms’ magnetic force. But,
in certain materials (mostly some 
metals), the atoms all line up,
creating a collective north pole
at one end and a south pole 
at the other. This results in 
magnetism at each pole strong
enough to attract a material 
such as iron.

6. Other group members should
watch the compass closely 
to observe and record what
happens.

7. Change the direction of the
magnet by inserting it from the
opposite end of the tube.
Observe and record what 
happens. Next turn the 
magnet around (inserting 
the other pole first). Observe
and record what happens.

8. Stay in your groups to finish
writing up your activity. Group
members should share insights
and give each other support,
but each person should write
his or her own.

Include your three observa-
tions based on the three 
different ways you tested the
model. Using the Chapter 2
Discussion, your classroom
instruction, and the informa-
tion on this worksheet, 
explain why the compass
reacted the way it did in 
your conclusion.

9. Be prepared to discuss your
findings with the class.


