CLASSROOM VISIT
ELECTRIC MOTORS

Classroom Visit

1 1
Page

Pre/Post Materials

Pre-Outreach Activity: What Do We Already Know?

Teacher A simple, yet effective learning strategy, a K-W-L chart, is used to help
Background: students clarify their ideas. The chart itself is divided into three columns:

MATERIALS: >

Chart Paper

> Markers

ACTIVITY INSTRUCTIONS
Copy the K-W-L chart and pass out so that each student has their own sheet. Explain how the chart is to
be filled out, then brainstorm with the class and have the students list everything that they know about
magnets and magnetism. There are no right or wrong answers.
Next have the students list everything that they want to know about magnets and magnetism.
You may need to provide prompts such as:
If magnet experts were here, what questions would you ask them?
If you were a scientist, what would you like to discover about magnets?
Keep the chart accessible so that you and the students can enter ideas, new information, and new questions, at any time. The class can return to the K-W-L chart after completing the activities. As students learn
the answers to their questions, list the answers in the L column of the chart.
K-W-L charts are useful in identifying misconceptions that students have about magnets and magnetism.
Once the misconceptions are identified, have students design a way to test their ideas, reflect on what
they observe, and refine the original conclusion.

Periodically, return to the K-W-L chart during the activities to check off items from the W column and to
add to the L column. Students may want to add items to the W column to further their explorations.
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Pre-Outreach Activity: Building an Electromagnet

Teacher Background:
Until 1820 scientists believed that the relationship between electricity and magnetism was purely coincidental.
One scientist, Hans Christian Oersted, thought that there was a connection that he hoped to demonstrate. He
was very unsure as to whether or not his simple experiment would work. Not until he was in front of a group
of scientists to whom he was lecturing did he demonstrate his findings. Oersted connected a platinum wire
to a source of electricity and noticed that it caused a compass needle to deflect. This would only happen if a
magnetic field were being created by the electricity running through the wire.
Magnetism is the result of electrons moving in very particular ways within the atoms that make up a magnetic
substance. Since it is the movement of electrons that can cause a material to generate magnetic forces, a weak
magnetic field can be generated when electrons flow through a wire. If the wire is wound, the movement of
electrons will be enhanced (concentrated) so that the tighter the wire is wound, the stronger the magnetic
field will be.

MATERIALS:

> 1 D-cell battery

> 1 battery holder

> Insulated wire

> a wooden dowel > an aluminum rod

> an iron rod

> paper clips

ACTIVITY INSTRUCTIONS
Check to see if the iron rod is a magnet. Describe
the procedure that you use to determine if the
iron rod is a magnet. Is the iron rod by itself a
magnet?

Remove the iron rod from the wire without unwinding it. Will the wire pick up any paper clips?
Will the rod alone pick up any paper clips?

Connect the insulated wire to the battery. Place
the compass underneath the wire. Is there any
reaction?

Use the wooden dowel and then the aluminum
rod as a core around which you will again wrap
the insulated wire 15 times. Do either of these
pick up paper clips?

Now wrap the wire around the iron rod 15 times
before connecting the wire to the battery. Record your observations.

Place your compass under the wound wire. Do
you get the same reaction as you did when you
observed the compass in Step 2?
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Post-Outreach Activity: Eddy Currents
Teacher Background:
It has been shown that a magnetic field can be created from a flow of electricity.
Likewise, the opposite can also be done: Electricity created from a magnetic field.
An eddy current is one of these. They are created in a conducting material (such as
copper or aluminum) by a changing magnetic field. The eddy currents flow in circular
paths in the conductor and within planes perpendicular to the direction of the magnetic
field line.

MATERIALS:

> 1 stopwatch

> 1 copper pipe of any length
(at least one foot)

> 1 neodymium magnet

> 1 plastic pen

to fit inside the copper pipe

> 1 paperclip

ACTIVITY INSTRUCTIONS
Hold the pipe and the magnet near each other.
Is there any attraction present?

Now drop the magnet through the pipe. Once
more record any observations.

Hold the pipe vertical and drop the plastic pen
through it. Record any observations. (You can
use the stopwatch here to record data on the
speed of the falling pen).

Try to use the explanation of eddy currents, as
well as the explanation of the electric motors
activity to try to explain what is going on.

Repeat the previous step, but drop a paper
clip through the pipe. Again, records the
observations.
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For more on Eddy currents, please see:
https://nationalmaglab.org/education/
magnet-academy/watch-play/interactive/dc-motor
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Next Generation Sunshine State Science Standards
6th Grade:
	SC.6.N.1.1, SC.6.N.1.2, SC.6.N.1.3, SC.6.N.1.4, SC.6.N.1.5, SC.6.N.2.2, SC.6.N.2.3,
SC.6.N.3.1, SC.6.N.3.2, SC.6.P.13.1
7th Grade:
	SC.7.N.1.1, SC.7.N.1.2, SC.7.N.1.3, SC.7.N.1.6, SC.7.N.1.7
8th Grade:
	SC.8.N.1.1, SC.8.N.1.2, SC.8.N.1.3, SC.8.N.1.4, SC.8.N.1.5, SC.8.N.1.6, SC.8.N.2.1,
SC.8.N.4.1, SC.8.P.8.1, SC.8.P.8.4, SC.8.P.8.5, SC.8.P.8.7
High School:
	SC.912.N.1.1, SC.912.N.1.2, SC.912.N.1.3, SC.912.N.1.5, SC.912.N.1.6, SC.912.N.1.7,
SC.912.N.2.1, SC.912.N.2.4, SC.912.N.3.1, SC.912.P.8.4, SC.912.P.8.5, SC.912.P.10.10,
SC.912.P.10.16, SC.912.P.10.17

Next Generation Science Standards
NGSS:
	3-PS2-3, 3-PS2-4, 4-PS3-4, 3-5-ETS1-3, MS-PS2-3, MS-PS2-5, HS-PS2-5, HS-PS3-5

VOCABULARY LIST
Magnet

An object that is surrounded by a magnetic field and that has the property,
either natural or induced, of attracting certain metals. magnets have a
North and South pole.

Magnetic field

A region around a magnet in which objects are affected by the magnetic force.

Attract

To cause to draw near by a force.

Repel

To push back or away by a force.

Permanent Magnets

A piece of magnetic material that retains its magnetism after it is removed
from a magnetic field.

Temporary Magnets

A piece of magnetic material that demonstrates the properties of a permanent magnet only while in a magnetic field.

Electromagnet

Created when a temporary magnet is placed into a coil (solenoid) that is
carrying current.

Eddy Currents

A current induced in a conducting material by a change in magnetic flux.
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