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PATHWAY:  
Electronics

COURSE:  

Foundations of Electronics
UNIT 6: 

ENGR-FE-6 Electronic Components 
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Annotation: 
This unit covers the basic properties of circuit elements. It also teaches the practical skills of reading resistor color code and identifying component polarity.

Grade(s):

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
5 Hours

Author: 
Jesse Kuzy

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
ENGR-FE-4.  Students will be introduced to electronic components that comprise an electronic system. 

a. Identify Resistor Color Code and component polarity.  

b. Identify and describe various resistors, capacitors, transistors, coils, semiconductors, etc. 

c. Discuss circuit design and construction.  

d. Develop and evaluate a prototype device

GPS Academic Standards:
MM1P1.  Students will solve problems (using appropriate technology).   

MC3P4.  Students will make connections among mathematical ideas and to other disciplines. 

SCSh3.  Students will identify and investigate problems scientifically. 

SCSh5.  Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations. 

SCSh4.  Students will use tools and instruments for observing, measuring, and manipulation scientific equipment and materials.
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Enduring Understandings: 
Students will learn to relate the physics of electron behavior to the properties of circuit components. By connecting the small-scale science of particle physics to the large-scale science of electronics, students will cement their understanding of both subjects.
Essential Questions: 
· How do components’ transient behaviors differ from their steady-state behaviors?

· How are inductors and capacitors similar; how are they different?
· How are real and ideal components different?
· Why is it important to know the polarity of some components?

· What information does the resistor color code contain?

· What are some practical uses of a voltmeter?
Knowledge from this Unit:  
Students will:
· Describe the basic properties of circuit elements.

· Compare transient behavior to steady-state behavior.

· Contrast capacitors’ and inductors’ effects in circuits.

· Relate real and ideal components.

Skills from this Unit:  
Students will be able to:
· Interpret resistor color code to read resistors’ specifications.

· Appraise diodes to determine their polarity.
· Differentiate between PNP and NPN transistors.

· Employ a voltmeter to identify the collector, emitter and base terminals of transistors.
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Assessment Method Type: 

	X
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	x_ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions: 
Electronic Components Test
Electronic Components Test Key
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•
LESSON 1:  BASIC COMPONENT PROPERTIES

1.
Identify the standards. Standards should be posted in the classroom.     

ENGR-FE-4.  Students will be introduced to electronic components that comprise an electronic system. 

a. Identify Resistor Color Code and component polarity.  

b. Identify and describe various resistors, capacitors, transistors, coils, 

  
semiconductors, etc. 

c. Discuss circuit design and construction.  

d. Develop and evaluate a prototype device.
2.
Review Essential Questions. Post Essential Questions in the classroom. 

· How do components’ transient behaviors differ from their steady-state behaviors?

· How are inductors and capacitors similar; how are they different?

· How are real and ideal components different?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall. For definitions, refer to the Electronic Components Vocabulary Teacher’s Guide.

	Resistor
	Capacitor
	Inductor

	Transient behavior
	Steady-state
	Semiconductor

	Diode
	Rectifier
	Forward-biased

	Forward voltage
	Transistor
	Collector

	Emitter
	Base
	NPN

	PNP
	
	


4.
Lecture using the Basic Circuit Components PowerPoint.
5.
Lead the classroom in performing the Human Electrons Activity. Refer to the handout for further instructions.
•
LESSON 2:  IDENTIFYING COMPONENT SPECIFICATIONS 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to know the polarity of some components?

· What information does the resistor color code contain?

· What are some practical uses of a voltmeter?

2. Pass out the Decoding the Color Code Worksheet. Lead students through the example resistor, explaining the color code and how to interpret it. Answer any questions or confusion students may have. Have them complete the practice problems to reinforce the skill. Use the Decoding the Color Code Worksheet Key to ensure students’ answers are correct.
3. 
Lecture using the Identifying Diode Polarity Lecture Notes. If diodes are available, show them to students and point out the identifying bands. Show students why the polarity of some diodes may be hard to determine from the band alone.

4.
Walk students through the examples. If diodes and voltmeters are available, demonstrate the process and let students identify diodes themselves.
5.
Pass out the Identifying Transistors Worksheet.
6.
Explain the process of identifying transistors to the class using the Identifying Transistors Lecture Notes. This is a relatively complex procedure and stems from semiconductor and transistor theory, so go slowly and be sure to answer all student questions thoroughly.
7.
Lead students through the example transistor identification problem.
8.
Have students work through the transistor identification practice problems on the Identifying Transistors Worksheet to reinforce their skills. For solutions, see the Identifying Transistors Worksheet Key.
9.
Have students complete the Electronic Components Test. Grade using the Electronic Components Test Key. 
•
ATTACHMENTS FOR LESSON PLANS


Electronic Components Vocabulary Teacher’s Guide

Basic Circuit Components PowerPoint

Human Electrons Activity

Decoding the Color Code Worksheet
Decoding the Color Code Worksheet Key
Identifying Diode Polarity Lecture Notes

Identifying Transistors Worksheet
Identifying Transistors Lecture Notes
Identifying Transistors Worksheet Key

•
NOTES & REFLECTION: 

The Human Electrons Activity requires a lot of preparation: a large, open space is required and lengths of tape,

rope or ribbon will need to be laid out in a circuit design. Instructors should lay out the activity before class, or if

this is not possible, practice laying out the circuit beforehand to minimize set-up time. See the attachment for

more details.
This unit does not require any actual electronic components, but having some for the students to see and handle may be helpful. If voltmeters and components are available, students can practice the diode and transistor identification methods.
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Web Resources:
http://people.seas.harvard.edu/~jones/es154/pages/nicetut/index.html 
http://samengstrom.com/24614782/en/read/4_Band_Resistor_Color_Codes 
http://www.hobby-hour.com/electronics/testing-semiconductors.php 
Materials & Equipment: 
· Computer with internet access
· Projection equipment

· Tape, rope, ribbon, or similar

· Collapsed cardboard boxes or carpet squares
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


Engineering and Technology
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