
       Lesson Plan: Electromagnetism 

Grade Level: 6 

Subject: Physical Science 

Duration: 45–60 

NGSS MS-PS2-3: Ask questions about data to determine the factors that affect the strength of 

electric and magnetic forces. 

 

       Learning Objectives 

By the end of this lesson, students will be able to: 

• Explain the relationship between electricity and magnetism and how electric current 

produces a magnetic field. 

• Describe how electromagnets work and identify their practical applications in everyday 

devices. 

• Distinguish between electric motors and generators and explain how each converts energy. 

• Demonstrate understanding of electromagnetic induction and how changing magnetic fields 

produce electric current. 

 

      Key Vocabulary 

• Electromagnetism: The relationship between an electric current and the magnetic field it 

produces. When electricity flows through a wire, it creates a magnetic field around the wire. 

• Electromagnet: A type of magnet in which a magnetic field is created by running an electric 

current through a coiled wire, usually wrapped around an iron core. The magnetic field can 

be turned on and off by controlling the current. 

• Electric Motor: A device that converts electrical energy into mechanical energy to turn a rod 

or an axle. Electric motors use electromagnets and permanent magnets to create motion. 

• Generator: A device that uses magnets and wires to turn mechanical energy into electrical 

energy. Generators produce electricity by moving a conductor through a magnetic field. 

• Magnetic Field: An invisible region in the space around a magnet where a magnetic force 

can be detected. Magnetic field lines show the direction and strength of the force. 

• Induction: The production of electrical current in a conductor by moving it through a 

magnetic field or by changing the magnetic field around it. This process converts mechanical 

energy to electrical energy. 

• Transformer: A device used to increase or decrease voltage in an electrical circuit. Step-up 

transformers increase voltage, while step-down transformers decrease voltage. 
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• Direct Current (DC): A type of electrical current in which electric charges flow in only one 

direction through a circuit, such as the current from a battery. 

 

      Materials Needed: (all links are included in this PDF) 

• Printed copies of the Study Guide (https://newpathworksheets.com/api/guide/study-guide-

science-grade-6-electromagnetism-1.pdf) 

• Activity Lesson handouts (https://newpathworksheets.com/api/activity-lesson/activity-

lesson-science-grade-6-electromagnetism-1-3.pdf) 

• Vocabulary matching worksheet 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-6-

electromagnetism-1-1.pdf) 

• Assessment worksheet (https://newpathworksheets.com/api/worksheet/worksheet-

science-grade-6-electromagnetism-1-0.pdf) 

• Practice worksheet (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-6-electromagnetism-1-1.pdf) 

• Battery (D-cell) 

• Insulated copper wire (approximately 1 meter) 

• Iron nail (3-4 inches long) 

• Small paper clips or metal tacks 

 

           Lesson Procedure 

Step 1: Introduction (5 minutes) 

• Begin by asking students: 'What do you think happens when electricity flows through a 

wire? Can electricity create magnetism?' 

• Show a brief demonstration or image of an electromagnet lifting metal objects, such as the 

junkyard crane example from the Study Guide. 

(https://newpathworksheets.com/api/guide/study-guide-science-grade-6-

electromagnetism-1.pdf) 

• Introduce the concept that electricity and magnetism are related forces that can be 

converted into one another. 

Step 2: Direct Instruction (15 minutes) 

• Use the Study Guide to explain electromagnetism: how electric current flowing through a 

wire creates a magnetic field around it. (https://newpathworksheets.com/api/guide/study-

guide-science-grade-6-electromagnetism-1.pdf) 
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• Demonstrate building a simple electromagnet: wrap insulated copper wire around an iron 

nail 20-30 times, connect the wire ends to a battery, and show how the nail can now pick up 

paper clips. 

• Explain the difference between electric motors (electrical to mechanical energy) and 

generators (mechanical to electrical energy) using diagrams from the Activity Lesson. 

(https://newpathworksheets.com/api/activity-lesson/activity-lesson-science-grade-6-

electromagnetism-1-3.pdf) 

• Discuss transformers and their role in managing voltage for safe electricity delivery to 

homes. (https://newpathworksheets.com/api/guide/study-guide-science-grade-6-

electromagnetism-1.pdf) 

Step 3: Guided Practice (15 minutes) 

• Distribute the Activity Lesson handout and work through the circuit diagrams as a class, 

identifying series and parallel circuits. (https://newpathworksheets.com/api/activity-

lesson/activity-lesson-science-grade-6-electromagnetism-1-3.pdf) 

• Have students label the parts of an electromagnet diagram (coils, iron core, battery, switch, 

wire) on the Activity Lesson worksheet. (https://newpathworksheets.com/api/activity-

lesson/activity-lesson-science-grade-6-electromagnetism-1-3.pdf) 

• Discuss real-world applications: doorbells, electric motors in appliances, and power 

generation at electrical plants. (https://newpathworksheets.com/api/guide/study-guide-

science-grade-6-electromagnetism-1.pdf) 

Step 4: Independent Practice (15 minutes) 

• Provide students with the vocabulary matching worksheet to reinforce key terms and 

definitions. (https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-6-

electromagnetism-1-1.pdf) 

• Have students complete the practice worksheet, identifying electromagnet components and 

explaining energy conversions in motors and generators. 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-6-

electromagnetism-1-1.pdf) 

• Encourage students to sketch and label their own electromagnet design, showing how they 

would increase its strength. 

Step 5: Assessment (10 minutes) 

• Administer the assessment worksheet with multiple-choice questions covering 

electromagnetism concepts, motors, generators, and transformers. 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-6-

electromagnetism-1-0.pdf) 

• Ask students to classify everyday devices as using electric motors, generators, or 

electromagnets: refrigerator (motor), wind turbine (generator), doorbell (electromagnet), 

electric saw (motor). 
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• Review answers as a class and clarify any misconceptions about energy conversion and 

electromagnetic applications. 

 

       Differentiation Strategies 

For advanced learners:  

• Challenge advanced learners to research and present on how MRI machines or maglev trains 

use electromagnetism, connecting the lesson concepts to cutting-edge technology. 

• Have students design an experiment to test variables that affect electromagnet strength, 

such as number of coils, current strength, or core material. 

For learners needing support:  

• Provide pre-labeled diagrams of electromagnets, motors, and generators with color-coded 

parts to help students visualize component relationships. 

• Offer one-on-one assistance during the electromagnet demonstration, allowing students 

needing support to handle materials and observe the magnetic effect up close. 

 

         Extension Activities 

• Build and test electromagnets with different numbers of wire coils (10, 20, 30 coils) and 

measure how many paper clips each can lift, then graph the results. 

• Research how power plants use generators to produce electricity and create a poster 

showing the energy conversion process from fuel to electrical energy. 

• Investigate electromagnetic induction by moving a magnet through a coil of wire connected 

to a galvanometer and observing the current produced. 

 

            Complete List of Available Resources: 

• NewPathWorksheets: Electromagnetism (https://newpathworksheets.com/science/grade-

6/electromagnetism-1) 

• Study Guide PDF (https://newpathworksheets.com/api/guide/study-guide-science-grade-6-

electromagnetism-1.pdf) 

• Activity Lesson PDF (https://newpathworksheets.com/api/activity-lesson/activity-lesson-

science-grade-6-electromagnetism-1-3.pdf) 

• Assessment Worksheet PDF (https://newpathworksheets.com/api/worksheet/worksheet-

science-grade-6-electromagnetism-1-0.pdf) 
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• Practice Worksheet PDF (https://newpathworksheets.com/api/worksheet/worksheet-

science-grade-6-electromagnetism-1-1.pdf) 

• Additional Practice Worksheet PDF 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-6-

electromagnetism-1-2.pdf) 

• Vocabulary Worksheet PDF (https://newpathworksheets.com/api/vocabulary/vocabulary-

science-grade-6-electromagnetism-1-1.pdf) 

• Additional Vocabulary Worksheet PDF 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-6-

electromagnetism-1-2.pdf) 
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ELECTROMAGNETISM 
 
Overview 
The production of a magnetic field around an electrical current is called 
electromagnetism. This is shown in the diagram below. 
 

 
 
 

LESSON CHECKPOINT:  
What is electromagnetism? 

 
 
The fact that electricity alone produces magnetism is used in 
electromagnets to turn on and turn off strong magnetic fields. The 
diagram below shows an electromagnet being used to ring a doorbell.   
 

 
 
The magnetic field produced here when the circuit is closed is a 
combination of the magnetic force from the electrical current and the 
metal bar.  Opening the circuit reduces the strength of the magnetic 
field and stops the clapper from striking the bell. 
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In junkyards, large electromagnets held by cranes are used to lift 
heavy loads of metal. When current is flowing the metal is lifted and 
when current stops flowing, the metal drops off the magnet. 
 

 
 
 
Magnets and Motion 
The placement of an electric current in a preexisting magnetic field can 
cause motion.  When this happens, electrical energy is transformed 
into mechanical energy.   
 
The use of electrical energy to produce mechanical energy is the 
principle behind the workings of an electric motor. In a motor, the 
polarity of an electromagnet is continuously reversed within an 
existing magnetic field.  The result of this is a continuous rotation of 
the electromagnet which in turn is connected to some type of shaft in 
an appliance like an electric drill.  
 
 

LESSON CHECKPOINT:  
 How does an electric motor work?  

 
Induction 
A generator works in an opposite manner from a motor.  By moving a 
conductor through a magnetic field, induced electricity is produced by 
induction. In this activity, mechanical energy is converted to 
electrical energy. In the diagram below, we see induction occurring in 
two different ways: 
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Generators produce almost all of our electricity.  By burning coal, oil or 
natural gas, large amounts of water are converted to steam which 
provides the mechanical energy needed to turn the generators.  In 
some cases, falling water alone is enough to do this job.  
 
 

LESSON CHECKPOINT:   
How does a generator work? 

 
Managing Electric Flow 
Transformers are used to either increase or decrease voltage.  Those 
that increase the voltage are called step up transformers and those 
that reduce the voltage are called step down transformers.   
 
 

      
 
 
Without transformers, getting electricity from power plants to our 
homes would be impossible.  Coming out of large generators, voltages 
first have to be increased to be carried over long distances.  When it 
nears our homes, these high voltages have to be reduced to safely 
enter and then work our appliances. 
 

LESSON CHECKPOINT:   
What are the two types of transformers and what does 

each type do? 
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An electromagnet is a type of magnet 
in which a magnetic field is created by 
running �an electric current �through 
a coiled wire. They are �used in 
electric motors, �computers and 
power generators, among �other 
devices.
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battery

switch

wire

iron core

coils

repel attract

Electromagnetism

Electricity 
Electric current is the continuous movement of electric charges  
through a conductive material.

A parallel circuit 
has several 
paths for the 
current to flow.

A series circuit has 
only one path for the 
current to flow.

Magnetism 

Circle things magnets attract.

+-

+-
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(-) +
+
+

+
+
+

Circle things magnets attract.

+-

+-

(+)

(-) +
+
+

+
+
+

A magnet produces a magnetic field in the space around it. This invisible field 
applies a magnetic force on materials attracted to magnets.
Magnets have 2 poles. Like poles repel each other while opposite poles attract. 
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Electromagnetism

Generators produce almost all of our electricity. By burning �coal, oil or natural 
gas, large amounts of water are converted to steam which provides the 
mechanical energy needed to turn �the generators. 
Electromagnets inside generators change magnetism to electrical energy. 

An electric motor uses electrical 
energy from an electromagnet and 
�converts it to mechanical energy to 
turn a rod or �an axle. Electric motors 
are �found in household �appliances 
such as fans, refrigerators and 
washing machines.

coil of wire

generator

electromagnet

magnetic field

permanent 
magnet

permanent 
magnet
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Electromagnetism

A ____________________________ 
is a circuit in which an electric charge 
flows in only 1 path. 

A ____________________________ 
is a circuit in which an electric charge 
flows in several paths.

Circle things magnets attract.
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Circle things magnets attract.
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Fill in the blanks. 

Label the electromagnet. 

What is an electromagnet? 

___________________________
___________________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
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A ____________________________ 
is a circuit in which an electric charge 
flows in only 1 path. 

A ____________________________ 
is a circuit in which an electric charge 
flows in several paths.

What is an electromagnet? 

__________________________
__________________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________

series circuit parallel circuit

Electromagnetism

Circle things magnets attract.

+-

+-

(+)

(-) +
+
+

+
+
+

Circle things magnets attract.

+-

+-

(+)

(-) +
+
+

+
+
+

Fill in the blanks. 

Label the electromagnet. 

It’s a type of magnet in which 

a magnetic field is created by  

running �an electric current 

�through a coiled wire. They 

are �used in electric motors, 

�computers and power 

generators, among �other 

devices.

wire coil

switch
wire

iron core

current from battery
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Electromagnetism

Name___________________________ Class_________________ Date____________

1 2

3 4

5 6

7 8

9 10
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Electromagnetism

Name___________________________ Class_________________ Date____________

1

A

2

C

3

C

4

A

5

A

6

B

7

B

8

A

9

C

10

D

Powered by TCPDF (www.tcpdf.org)

© Copyright NewPath Learning. All Rights Reserved. Permission is granted for the purchaser to print copies for
non-commercial educational purposes only. Visit us at www.NewPathWorksheets.com

Please               or                 to   download

the printable version of this worksheet

Sign In Sign Up

https://www.NewPathWorksheets.com/#login
https://www.NewPathWorksheets.com/become-a-member


Electromagnetism

Name___________________________ Class_________________ Date____________

1 2

3 4
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Electromagnetism

Name___________________________ Class_________________ Date____________

1

C

2

A

3

B

4

C

5

B

6

A

7

D

8

A

9

C

10

C
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Electromagnetism

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
Direct current (DC) Alternating current (AC) Electromagnetism

Step down transformer Generator Electric motor

1.  - a type of electrical current in which
the electrical charges in a circuit flow back and forth

2.  - a type of electrical current in which
charges flow only in one direction in a circuit

3.  - a device that converts electrical
energy into mechanical energy

4.  - the relationship between an electric
current and the magnetic field it produces

5.  - a device that uses magnets and
wires to turn mechanical energy into electrical energy by using the
wind, falling water, and even steam

6.  - a device used to decrease the
amount of voltage put into it
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Electromagnetism

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
Direct current (DC) Alternating current (AC) Electromagnetism

Step down transformer Generator Electric motor

1. alternating current (AC) - a type of electrical current in which
the electrical charges in a circuit flow back and forth

2. direct current (DC) - a type of electrical current in which
charges flow only in one direction in a circuit

3. electric motor - a device that converts electrical energy into
mechanical energy

4. electromagnetism - the relationship between an electric current
and the magnetic field it produces

5. generator - a device that uses magnets and wires to turn
mechanical energy into electrical energy by using the wind, falling
water, and even steam

6. step down transformer - a device used to decrease the amount of
voltage put into it
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