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UNIT 4: 

Resistance, Current and Voltage
Introduction
Annotation:  

This lesson is a classroom/lab session in which the students will learn how to calculate resistance, current, and voltage in series, parallel, and series-parallel circuits.  In the lab, students will build and test basic DC circuits.

Grade(s): 

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  



35 hours
Author: 


Kevin Ward
Additional Author(s): 

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.
Focus Standards

GPS Focus Standards: 
ACT-E2-4. Students will have an understanding of voltage, resistance and current and how they relate.

GPS Academic Standards:
MM1A2. Students will simplify and operate radical expressions, polynomials, and rational expressions. 

MC2A2. Students will solve simple equations. 

SCSh4. Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SPS1. Students will investigate our current understanding of the atom. 

SP5. Students will evaluate relationships between electrical and magnetic forces. 

ELA9RL5. Student understands and acquires new vocabulary and uses it correctly in reading and writing.

National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 

· Students will understand resistance.

· Students will understand current

· Students will understand voltage.

· Students will understand the connection between resistance, current and voltage.
Essential Questions: 
· What is current?
· Define voltage.

· What is resistance and how do all three ineract?
Knowledge from this Unit:  
· Students will be able to explain the difference and the relativity of current, voltage and resistance.
· Students will be able to figure a circuit using Ohm’s Law.
· Students will be able to accurately describe Kirchoff’s Law.
Skills from this Unit:  
1. Explain the basic characteristics of a series circuit.

2. Explain the basic characteristics of a parallel circuit.

3. Explain the basic characteristics of a series-parallel circuit.

4. Find the total amount of resistance in a series circuit.

5. Find the total amount of resistance in a parallel circuit.

6. Find the total amount of resistance in a series-parallel circuit.




Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	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(s) Title:

· Module Review Test Questions 1 thru 8

· CONTREN Connect Active Figure 5 

Assessment(s) Description/Directions:
· Have the students complete Active Figure 5.

· Have students complete Review Questions 1 – 8 for Sections 1.0.0 – 2.4.3. Provide correct answers and remediation at the end of the quiz.

Attachments for Assessment(s): Please list.

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

ACT-E2-4. Students will have an understanding of voltage, resistance and current and how they relate.



2.  Review Essential Questions.

· What is current?

· Define voltage.

· What is resistance and how do all three ineract?

3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
· Ask the trainees to give an example of a series circuit that might be encountered in a home or place of business.

· Draw a series circuit on the board.

· Write the formula for the total resistance of a series circuit on the board.

· Show an example of the reciprocal calculation for unequal resistances in parallel.

· Show the simplified formula for equal resistances in parallel. 

· Show the simplified formula for two unequal resistances in parallel.

· Explain that it is unusual to find a situation outside of electronic circuitry in which loads are connected in a series-parallel arrangement.

· Demonstrate how to redraw a circuit to identify the series and parallel portions.

· Find the total resistance, total current, and voltage drop across each resistor for the example shown in the slide.

· Explain why the voltage across any branch of a parallel circuit is the same as the source voltage.

· Show the voltage drop calculations for the parallel circuit shown on the slide.

· Draw some parallel circuits on the board and have the students calculate the voltage drops.

· Find the total resistance for the examples shown in the slide.

· Explain that series-parallel circuits must be simplified in order to calculate the voltage drops across individual components.

· Invite one of the students to show how to reduce the series-parallel circuit to a simple series circuit, and then calculate various values.

· Define Kirchhoff’s current law.

· Provide examples of Kirchhoff’s current law.

· Define Kirchhoff’s voltage law.

· Show the students how to work out the loop equation. 

· Provide examples of Kirchhoff’s voltage law.

· Describe the purpose of the NEC®. 

· Stress the importance of becoming familiar with NEC® requirements.

· Discuss the history and structure of the NEC® committee.

· Discuss the role of the National Fire Protection Association (NFPA).

· Discuss the layout and structure of the NEC®.

· Describe the two basic types of rules, mandatory and permissive. 

· Review the different types of text in the NEC®.

· Discuss NEC Article 100.

· Explain the importance of using listed equipment and devices.

· Discuss the chapter organization of the NEC®.

· Demonstrate how to locate information in the NEC®. 

· Have the students practice finding specified information in the NEC®.

· Demonstrate how to find the NEC® requirements for example installations.

· Discuss the roles of various testing laboratories. 

· Discuss NEMA and its role in specifying electrical equipment.

Attachments for Learning Experiences: Please list.
Notes & Reflections: 
Additional Resources

· Electronics Fundamentals: Circuits, Devices, and Applications, Thomas L. Floyd, New York: Prentice Hall.

· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.

· Principles of Electric Circuits, Thomas L. Floyd, New York: Prentice Hall. 

· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	
	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
	
	


Bottom of Form
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