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Career, Technical, & Agricultural Education







PATHWAY:  
Electronics

COURSE:  

Foundations of Electronics
UNIT 7: 

ENGR-FE-7 Circuit Design
[image: image9.jpg]



Annotation: 
This unit covers circuit design as it is practiced in industry. Students are introduced to circuit construction and allowed to observe the effects of component-swapping on a circuit to establish the need for circuit analysis techniques.

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 observe first-hand how components alter the function of the circuits they are placed in. Students will connect the effects on the circuit to the properties of the components in isolation. Students will explore component properties in a qualitative way in preparation for learning math-based analytical tools for circuit analysis.
Essential Questions: 
· How does electronic design automation software change the job of circuit designers?

· How do the many frameworks and levels of circuit design relate?

· Why is validation and testing important in circuit design?

· How can circuits be used to modulate a speaker input?
Knowledge from this Unit:  
Students will:
· Discuss the circuit design process as it is practiced in industry.

· Relate conceptual design to physical design.

· Explain the importance of verification and testing.

· Describe how EDA software is critical to modern circuit design.
Skills from this Unit:  
Students will be able to:
· Modify a circuit to change its frequency response.
· Outline the circuit design process.

· Justify how components’ effects on circuits stem from their individual properties.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ 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

	
	Post-test


Assessment Attachments and / or Directions: 
All assessment attachments should be listed here. If attachments are listed here they should not be listed elsewhere. Not just “Unit Test” but “Disease Unit Test” 
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•
LESSON 1:  INDUSTRY DESIGN PROCESS

1.

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 Question(s). Post Essential Questions in the classroom. 

· How does electronic design automation software change the job of circuit designers?

· How do the many frameworks and levels of circuit design relate?

· Why is validation and testing important in circuit design?

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

	Verification
	Testing
	

	
	
	 To add more rows, put cursor in bottom right cell & press Tab.


4.
Interest approach – Mental set (Interest grabber-get students involved.)
5. (Etc. Continue with as many steps as necessary to teach this lesson. Make sure each step is clear. Add as much detail as necessary. You are speaking directly to teachers, many of them beginners. Be sure to explain exactly what to do in each step. 

6.
Summary: List most important points of this lesson. Can also include student activity.
•
LESSON 2:  (Name this Lesson) 

1.
Review Essential Questions. Post Essential Questions in the classroom. 

Only EQs relevant to this lesson should be listed here.
2. Continue with as many steps as necessary to teach this lesson. Make sure each step is very clear. Add as much detail as necessary. You are speaking directly to teachers, many of them beginners. Be sure to explain exactly what to do in each step.

3. 
Summary of lesson.
•
ATTACHMENTS FOR LESSON PLANS

All attachments other than those listed under assessment and culminating should be listed here. Make sure they are named correctly from what is turned in. BOLD and UNDERLINE. Also need to list Worksheet, Handout, PowerPoint, Video, Presentation, Rubric, etc.
•

•
NOTES & REFLECTION: 

Teachers should be made aware of any purchases of materials, videos, etc. here. Also if graphic content is included please list here. Your Observations about students and performance should also be listed here.
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Web Resources:
•
All units should have websites listed for reference. List at least two websites with pertinent information for this unit.
Materials & Equipment: 
Be THOROUGH with this list. Everything needed should be listed here. Make sure to include computer with internet access if students are expected to use the internet.
•

21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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