ARRL Instructor’s Manual for Technician License Courses
Module 4 — Lesson Plan
Electricity
Applicable Chapter: Chapter 3

Study & Lesson Materials:
· The ARRL Ham Radio License Manual (HRLM), Third Edition, pages 3-1 through 3-6
· A voltmeter for voltage measurements should be available
· An ammeter for current measurements should be available
· A prepared series and parallel circuit demonstration
· A multimeter (if possible have multiple meters on hand for students to use)

Recommended Strategy Elements:
· Discuss the overview of this lesson. Emphasize that the Technician Class license requires a fundamental knowledge of electronics, but not an in-depth competency in the subject. Keep in mind that the student make-up of your class will be varied, both in age and educational level. Keep it simple.
· Develop several versions of sample tests from the question pool for this chapter. These will be used during class for practice.

Module Learning Objectives:
At the conclusion of this lesson, students will be able to:
4.1. Understand what electrons are and basic atomic structure.
4.2. Discuss voltage and current, their units, and voltmeters and ammeters.
T5A01, T5A03; T5A05; T5A11; T7D01; T7D02; T7D03; T7D04
4.3. Discuss resistance, its units, and ohmmeters.
	T5A07; T5A08; T7D05
4.4. Discuss alternating and direct current.
T5A04; T5A09; T5A12
4.5. Discuss series and parallel circuits.


4.6. Discuss multimeters.
	T7D06; T7D07; T7D11; T7D12

	
Lesson Topics

	Topic
	Notes

	· Discuss the fundamental concepts and principles of electricity.
· Review atomic structure and focus on electrons, protons, and neutrons. Avoid spending too much time on anything more than electrons, electric charge and the basic atom. Describe the response of electrons to an electromotive force.
	PPT Slide 4-2

PPT Slide 4-3

	· Electricity: Three basic concepts.
· Discuss electromotive force, voltage, and current.
· Electric current (I) is the flow of electrons. (T5A03)
· Current is measured in amperes (A). (T5A01)
· An ammeter is used to measure current. (T7D04)
· Voltage or electromotive force is the force that makes electrons move. (T5A05)
· Voltage is measured in volts (V). (T5A11)
· Voltage is measured with a voltmeter. (T7D01)
· Discuss resistance.
· Electrical resistance is represented by the symbol (R).
· Resistance is measured in ohms (T7D05) which are represented by the symbol Ω.
· Note that an ohmmeter is used to measure resistance.
· Current flowing through a material with resistance produces heat.
· Materials that permit electricity to flow easily, such as copper, are called conductors. (T5A07).
· Materials that impede the flow of electrons, such as glass and plastic, are called insulators. (T5A08)
· Discuss the relationship between voltage, current, and resistance.
	PPT Slides 4-4 through 4-7
Explain that for circuits, voltage and electromotive force mean the same thing.









Show examples of conductors and insulators




Use the analogy of water flowing through a hose. Pressure flow; hose surface posing resistance; water volume.
Mention Ohms Law but note that it will be covered in the next module.

	· Discuss ac and dc.
· Current that flows in one direction only is called direct current (dc). (T5A04)
· Current that reverses direction is
alternating current (ac). (T5A09)
· DC and ac voltages are similar: dc voltage always has the same polarity (+ to -) while ac voltage reverses polarity on a regular basis.
· A complete cycle of ac current flowing, stopping, reversing and stopping is called one cycle. The number of cycles per second is the ac current’s frequency. (T5A12)
· Frequency is measured in hertz (Hz) and 1 Hz = 1 cycle per second
	PPT Slides 4-8 and 4-9

	· Discuss circuits.
· Demonstrate parallel and series circuits with prepared boards.
· Voltmeters are connected in parallel with a component to measure voltage. (T7D02)
· Ammeters are connected in series with a component to measure current flow. (T7D03)
	PPT Slides 4-10 to 4-12

Show voltmeter and ammeter and demonstrate measurements.

	· Discuss multimeters.
· Demonstrate a multimeter and underscore safety and its proper use to avoid damage to the instrument. (T7D06; T7D07; T7D10; T7D11)
	Have students try making some measurements

	Administer short quiz based on above questions and debrief.
	



	
Progress Check

	Question Stem
	PowerPoint Slide

	Electrical current is measured in which of the following units? (T5A01)
	PPT Slide 4-14

	What is the name for the flow of electrons in an electric circuit? (T5A03)
	PPT Slide 4-16

	What is the name for a current that flows only in one direction? (T5A04)
	PPT Slide 4-18

	What is the electrical term for an electromotive force (EMF) that causes electron flow? (T5A05)
	PPT Slide 4-20

	Which of the following is a good electrical conductor? (T5A07)
	PPT Slide 4-22

	Which of the following is a good electrical insulator? (T5A08)
	PPT Slide 4-24




	What is the name for a current that reverses direction on a regular basis? (T5A09)
	PPT Slide 4-26

	What is the basic unit of electromotive force? (T5A11)
	PPT Slide 4-28

	What term describes the number of times per second that an alternating current reverses direction? (T5A12)
	PPT Slide 4-30

	Which instrument would you use to measure electric potential or electromotive force? (T7D01)
	PPT Slide 4-32

	What is the correct way to connect a voltmeter to a circuit? (T7D02)
	PPT Slide 4-34

	How is an ammeter usually connected to a circuit? (T7D03)
	PPT Slide 4-36

	Which instrument is used to measure electric current? (T7D04)
	PPT Slide 4-38

	What instrument is used to measure resistance? (T7D05)
	PPT Slide 4-40

	Which of the following might damage a multimeter? (T7D06)
	PPT Slide 4-42

	Which of the following measurements are commonly made using a multimeter? (T7D07)
	PPT Slide 4-44

	Which of the following precautions should be taken when measuring circuit resistance with an ohmmeter? (T7D11)
	PPT Slide 4-46

	Which of the following precautions should be taken when measuring high voltages with a voltmeter? (T7D12)
	PPT Slide 4-48





[bookmark: _GoBack]Suggested Activities & Demonstrations:
Series and Parallel Circuit Demonstration
· A set of three ac or dc light bulbs is the most straightforward way to present the concept of series and parallel circuits. If household ac is used, be sure to use an isolation transformer for safety.
· Use a voltmeter and ammeter to show how voltage and current are divided in the different circuits.
· Show that in a series circuit, current is the same through all of the lamps, and in the parallel circuit voltage is the same across all of the lamps.
· Give the example of home wiring, in that switches are wired in series with a circuit so that it can interrupt current to all devices connected to the circuit. At the same time, outlets or lights are wired in parallel along the circuit so that all operate from the same voltage.

Homework Suggestions to Reinforce Lesson Materials:
· Study Module 4 lesson material from The ARRL Ham Radio License Manual (Third Edition) pages 3-1 to 2-6 and review test items pertaining to Module 4.
· Study the material on Ohm’s Law and Power on HRLM pages 3-4 and 3-5 in preparation for the next lesson.
· Introduce students to the book Understanding Basic Electronics, by Walter Banzhaf, WB1ANE, available through the ARRL Bookstore.

Question Pool – Questions Applicable to Module 4:
T5A01, T5A03; T5A04; T5A05; T5A07; T5A08; T5A09; T5A11; T5A12; T7D01; T7D02; T7D03; T7D04; T7D05; T7D06; T7D07; T7D11; T7D12
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