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PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology
UNIT 8: 

ENRG-EP-8 Electricity and Electronics
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Annotation: 
In this unit, students will explore the basics of electricity and electronics. Items that are covered are Direct Current (DC) circuits, Alternating Current (AC) circuits, digital circuits, and semiconductors.
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
18 Hours
Author: 
Jess Bush
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. 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.
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GPS Focus Standards: 
ENGR-EP-4 
Students will differentiate between AC and DC circuits and apply Ohm’s and Kirchoff’s Laws. 
a) 
Compare and contrast the characteristics of alternating current and direct current and the implications of the use of each form on work and power. 

b) 
Explain differences between series and parallel circuits. 

c) 
Explain the relationship of voltage, current, and resistance. 

d) 
Use Ohm’s and Kirchoff’s laws to calculate the rate at which work is being done by an electric component in a DC circuit. 

GPS Academic Standards:
SP5 
Students will evaluate relationships between electrical and magnetic forces. 

a)
Describe the transformation of mechanical energy into electrical energy and the transmission of electrical energy. 

b)
Determine the relationship among potential difference, current, and resistance in a direct current circuit. 

c)
Determine equivalent resistances in series and parallel circuits. 

SPS10 
Students will investigate the properties of electricity and magnetism. 

b)
Explain the flow of electrons in terms of alternating and direct current. 
c) 
Explain the relationship among voltage, resistance and current and Simple series and parallel circuits.
MM3P1 
Students will solve problems (using appropriate technology). 

b)
Solve problems that arise in mathematics and in other contexts. 

c)
Apply and adapt a variety of appropriate strategies to solve problems. 

MM3P4 
Students will make connections among mathematical ideas and to other disciplines. 

e)
Recognize and apply mathematics in contexts outside of mathematics. 

ELAALRC2 
The student participates in discussions related to curricular learning in all subject areas. 

a)
Identifies messages and themes from books in all subject areas. 

b)
Responds to a variety of texts in multiple modes of discourse. 

c)
Relates messages and themes from one subject are to those in another area. 

d)
Evaluates the merits of texts in every subject discipline. 

e)
Examines the author’s purpose in writing 

f)
Recognizes the features of disciplinary texts. 

ELAALRC3 
The student acquires new vocabulary in each content area and uses it correctly. 

a)
Demonstrates an understanding of contextual vocabulary in various subjects. 

b)
Uses content vocabulary in writing and speaking. 

c)
Explores understanding of new words found in subject area texts. 

ELAALRC4 The student establishes a context for information acquired by reading across subject areas. 

a)
Explores life experiences related to subject area content. 

b)
Discusses in both writing and speaking how certain words and concepts relate to multiple subjects. 

c)
Determines strategies for finding content and contextual meaning for unfamiliar words or concepts. 
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Enduring Understandings: 
Students will understand that Ohm’s Law and Kirchoff’s laws are useful tools for analyzing electric circuits. They will recognize the differences between voltage, resistance, direct current, and alternating current. 
Essential Questions: 
· Why are alternating current circuits preferable to direct currents circuits in some situations and vice versa?
· How do series circuits differ from parallel circuits?

· How are Ohm’s laws used by designers of electrical circuits?
· How are Kirchoff’s laws used by designers of electrical circuits?
Knowledge from this Unit:  
Students will be able to:
· Compare and contrast the characteristics of alternating current and direct current.
· Explain differences between series and parallel circuits.
· Explain the relationship of voltage, current, and resistance.
Skills from this Unit:  
Students will be able to:
· Correctly use Ohm’s and Kirchoff’s laws to perform calculations in electrical circuits.
· Differentiate between alternating and direct currents. 
[image: image4.jpg]% ASSESSMENTS




Assessment Method Type:  
	X
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

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

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ 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:
In Lesson 1, students will complete a pre-test activity—have them write down 1 to 2 facts about each unit vocabulary term on a piece of paper. The facts should be related to electricity/energy.  

At the end of the unit, have students do the same activity except that they should write down three facts about each vocabulary term—this will serve as the post-test.
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•
LESSON 1: AC and DC Circuits 

1.
Identify the standards.
ENGR-EP-4 
Students will differentiate between AC and DC circuits and apply Ohm’s and Kirchoff’s Laws. 
a) 
Compare and contrast the characteristics of alternating current and direct current and the implications of the use of each form on work and power. 

b) 
Explain differences between series and parallel circuits. 

c) 
Explain the relationship of voltage, current, and resistance. 

d) 
Use Ohm’s and Kirchoff’s laws to calculate the rate at which work is being done by an electric component in a DC circuit. 

2.
Review Essential Questions. 
· Why are AC circuits preferable to DC circuits in some situations and vice versa?

· How do series circuits differ from parallel circuits?

· How are Ohm’s and Kirchoff’s laws used by designers of electrical circuits?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Alternating Current 
	Direct Current
	Current

	Voltage
	Resistance
	Work

	Energy
	Power
	Energy

	Series Circuit
	Parallel Circuit
	Ohm’s Law

	Kirchoff’s Law
	
	


4. 
Students will complete a pre-test activity—have them write down 1 to 2 facts about each unit vocabulary term on a piece of paper. The facts should be related to electricity/energy.  
5.
Introduce the day’s topic with Lesson in Electric Circuits DC Booklet. Refer to pages 12-28 for Electricity Basics and DC circuits. 
6. 
Refer to Types of Electrical Power PowerPoint to get a clear understanding of DC currents.
7. 
Present the Electricity Labs PowerPoint.
8. 
Conduct a class discussion on basic electricity principles.
9.
If time allows, have students get into groups and perform one of the experiments in the PowerPoint.
10. 
Introduce the day’s topic with Lesson in Electric Circuits AC Booklet. Refer to pages 1-18 for A/C circuits.
11. 
Refer to Types of Electrical Power PowerPoint to get a clear understanding of AC currents.
12. 
Conduct a class discussion on series and parallel circuits. Refer to pages 129-143 in the Lessons in Electric Circuits DC Booklet for Series and Parallel Circuits.
13. 
Conduct a discussion on voltage, current, and resistance.

14. 
Students will perform experiments as time allows from the Electricity Labs PowerPoint.
•
LESSON 2: Ohm’s Law & Kirchoff’s Law

1.
Show Ohm’s Law PowerPoint.

2. 
Discuss with students Ohm’s Law—refer to pages 35-45 in the Lessons in Electric Circuits DC Booklet, and go through the exercises provided in the chapter with the students. 
3.
Have students complete the Ohm’s Law Experiment found on page 42 of the Lessons in Electric Circuits Experiments Booklet. 

4.
Conduct a class discussion on Ohm’s Law and introduce Kirchoff’s laws. Refer to pages 179-189 and 193-195 in the Lessons in Electric Circuits DC Booklet for Kirchoff’s Law.
5.
Have a class discussion on any material not covered, an answer any questions the students may have about the lesson.

6. 
Summary

· Review the Types of Electrical Power PowerPoint and have students take out a piece of paper and answer the 8 questions at the end of it as their post-test.
•
ATTACHMENTS FOR LESSON PLANS:
Lessons in Electric Circuits DC Booklet

Types of Electrical Power PowerPoint 
Electricity Labs PowerPoint
Lessons in Electric Circuits AC Booklet
Ohm’s Law PowerPoint
Lessons in Electric Circuits Experiments Booklet.
Lessons in Electric Circuits Semiconductors Booklet
Lesson in Electric Circuits Digital Booklet
Design Science License

•
NOTES & REFLECTION: 

· Teachers may substitute Mr. Circuit or other curriculum for the supplied experiments if desired.
· Supplemental materials have been included to use as time allows:
The attachments Lessons in Electric Circuits Semiconductors Booklet and Lessons in Electric Circuits Digital Booklet are provided for supplemental information if needed. They are also thorough booklets with tables of contents and can serve as additional resources for teachers and/or students.  

The Design Science License contains the copyright information for the booklets.
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Web Resources:
www.howstuffworks.com 
Materials & Equipment: 
Calculator (or pencil and paper for doing arithmetic)

6-volt battery

Assortment of resistors between 1 K and 100 k in value
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	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
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