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EET 113: Electrical Circuits 1
1. Quantities
1.1. Using scientific notation to represent quantities
1.2. Performing arithmetic operations with scientific notation
1.3. Converting measures with metric prefixes 

2. Voltage, Current, and Resistance in Electric circuits
2.1. What is electricity?
2.2. Current
2.3. Voltage 
2.4. Resistance
2.5. Electric  circuit

3. Ohm’s Law, Energy, and Power
3.1. How do voltage, current, and resistance relate?
3.2. Applying Ohm’s Law
3.3. Power in electric circuits
3.4. Calculating electric power

4. Series and Parallel Circuits
4.1. Series circuits
4.2. Voltage divider rule
4.3. Kirchhoff’s Voltage Law(KVL)
4.4. Parallel dircuits
4.5. Current divider rule
4.6. Kirchhoff’s Current Law(KCL)

5. DC Series/Parallel Circuits 
5.1. What is a series/parallel circuit?
5.2. Series/parallel circuit analysis
5.3.  Wheatstone  bridge analysis
5.4.  Multisource circuit analysis

6. Introduction to Alternating Current and Voltage 
6.1. What is alternating current (AC)?
6.2. Measurements of AC voltage and current
6.3. Resistive AC circuit calculations
6.4. AC phase



7. Capacitors
7.1. Capacitors
7.2. Series capacitance
7.3. Parallel capacitance
7.4. Capacitor  in DC circuits
7.5. Capacitor  in AC circuits


8. inductors
8.1. Inductors
8.2. Series inductance
8.3. Parallel inductance
8.4. inductor  in DC circuits
8.5. inductor  in AC circuits




**Continue to list additional topics and subtopics as necessary** 


ASSIST to Work Consortium | Module #1/Quantities 
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Goal
This module will provide students with the tools they need to use scientific notation to represent quantities, apply electrical units and metric prefixes, convert from one unit with a metric prefix to another, and express measured data with the proper number of significant figures. 
 
Topics Covered
8.6. Using scientific notation to represent quantities
8.7. Performing arithmetic operations with scientific notation
8.8. Converting measures with metric prefixes 
 
Assessment
· Multiple choice exam on operations using scientific notation
· 5-minute essay describing what students have learned about metric measures
· Metric conversion activity worksheet
 
Objectives
Learner will be able to:
· Use scientific notation to represent quantities
· Convert one unit to another
· Convert from one unit with a metric prefix to another unit using scientific notation
· Express measurements with the proper number of significant figures

 
Labs
· There is no lab exercise for this module. 

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu

				


						Course ID	: EET 113
Module ID	:  Quantities 
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
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Goal 
This module will introduce students to the basic structure of an atom and the characteristics of electric current, electrical voltage, and resistance.
 
Topics Covered 
· What is Electricity?
· Current
· Voltage 
· Resistance
· Electric circuit
 
Assessment 
· Multiple choice exam on electricity and electric circuits
· Lab activities and reports
· Fill in the blank practice exercises on electric current, voltage, and resistance   
 
Objectives
Learner will be able to:
· Describe the basic structure of an atom
· Explain the concept of electric charge
· Define voltage and discuss its characteristics
· Define current and discuss its characteristics
· Define resistance and discuss its characteristics
· Describe a basic electric circuit
· Conduct a basic circuit measurement

 
Labs
· The student will measure voltage, current and resistance using Multi-meter

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu




Course ID	: EET 113
Module ID	:  Voltage, Current and Resistance in Electric Circuits                
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
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Goal 
This module will enable students to use Ohm’s Law and electric power formulas to determine the voltage, current, resistance and power in a basic DC circuit. 
 
Topics Covered 
· How do voltage, current, and resistance relate?
· Applying Ohm’s Law
· Power in electric circuits
· Calculating electric power
 
Assessment 
· Multiple choice exam on applying Ohm’s Law
· Practice exercises using formulas to determine current, voltage, resistance, and power
· Written lab report
· Observation of lab activity using circuit boards 
 
Objectives
Learner will be able to:
· Use Ohm’s Law to determine voltage, current, or resistance
· Define Energy and Power
· Calculate Power in a basic DC circuit

 
Labs 
The purpose of this lab is to simultaneously measure values of voltage and current in a circuit containing a single resistor. 

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu




Course ID	: EET 113
Module ID	:  Ohm’s Law and power                
Total time 
Required	: 8hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module. 
 







											



















ASSIST to Work Consortium | Module #4/ Series and Parallel Circuits
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The student will use Ohm’s law, voltage divider rule, current divider rule, and Kirchhoff’s voltage and current laws to analyze DC series and parallel circuits.
 
Topics Covered 
· Series circuits
· Voltage divider rule
· Kirchhoff’s Voltage Law(KVL)
· Parallel circuits
· Current divider rule
· Kirchhoff’s Current Law(KCL)

Assessment
· Multiple choice exam on series and parallel circuits
· Practice exercises applying Kirchhoff’s laws 
· Written lab report
· Oral presentation
 
Objectives
Learner will be able to:
· Identify a series  circuit
· Identify a parallel  circuit
· Calculate the total resistance
· Calculate the current throughout a series or a parallel circuit
· Calculate the voltage across each resistor in series or parallel circuit
· Apply Kirchhoff’s voltage Law to calculate voltage value
· Apply Kirchhoff’s current Law to calculate current value 
 
Labs
· During this lab experiment, the student will practice building a series circuit on a breadboard, calculating voltage drops, current, and power dissipations, and measure voltage, resistance and current with a digital multi-meter.

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu
Series and Parallel circuits



						


Course ID	: EET 113
Module ID	:  Series and Parallel Circuits            
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
 







								



















ASSIST to Work Consortium | Module #5/ DC Series/Parallel Circuits
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Goal 
The student will be able to use Ohm’s law, voltage divider rule, current divider rule, and Kirchhoff’s voltage and current law to analyze DC series/parallel combination circuits
 
Topics Covered 
· What is a series-parallel resistive circuit?
· Series/parallel circuit analysis
· Wheatstone bridge analysis
· Multisource circuit analysis

Assessment
· Written lab reports
· Practical/hands-on problem solving lab experiences
· Multiple choice exam on series and parallel circuits
 
Objectives
Learner will be able to:
· Identify a series/parallel resistive circuit
· Calculate total resistance
· Calculate the current throughout a circuit
· Calculate the voltage across each resistor

Labs 
· Use the concept of equivalent circuits to simplify series-parallel circuit analysis, compute the currents and voltages in series-parallel combination circuit, and verify computation with circuit measurements.

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu




Course ID	: EET 113
Module ID	:  DC Series/ Parallel Circuits            
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
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Goal 
This module will explain specific characteristics of AC waveform and will be used to calculate the current and voltage in a simple AC resistive circuit.
 
Topics Covered 
· What is alternating current (AC)?
· Measurements of AC voltage and current
· Resistive AC circuit calculations
· AC phase

Assessment 
· Multiple choice exam on the characteristics of alternating current and calculations of current and voltage in an AC resistive circuit
· Lab activities calculating current and voltage
· Written and/or oral lab report
· Research paper on power generation
 
Objectives
Learner will be able to:
· Identify a sinusoidal waveform and measure its characteristics
· Describe how sine waves are generated
· Calculate the voltage and current values of sine waves
· Describe angular relationships of sine waves
· Apply the basic circuit laws to AC resistive circuits

Labs 
· Configure the standard function generator in Multisim and connect the generator to a circuit and read values with a multi-meter

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu




Course ID	: EET 113
Module ID	:  Introduction to Alternating Current and Voltage           
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
 



























ASSIST to Work Consortium | Module #7/ Capacitors
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Goal 
The student will be able to explain the characteristics of an electrical capacitor and analyze its behavior in DC and AC circuits.
 
Topics Covered 
· Capacitors
· Series capacitors
· Parallel capacitors
· Capacitor in DC circuits
· Capacitor in AC circuits

Assessment 
· Multiple choice exam on series and parallel capacitors
· AC and DC circuits lab activities 
· Oral presentation
 
Objectives
Learner will be able to:
· Describe the basic structure and characteristics of a capacitor
· Formulate and calculate the total value of capacitance in series. 
· Formulate and calculate the total value of capacitance in parallel. 
· Formulate and calculate the current and voltage  in capacitive  DC circuit
· Formulate and calculate the current and voltage in capacitive AC circuit
·  
Labs
· Upon completion of this lab the student will be able to adjust the oscilloscope to obtain the charging and discharging voltage across a capacitor in a transient circuit

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu




Course ID	: EET 113
Module ID	:  Capacitors           
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
 











				
									














ASSIST to Work Consortium | Module #8/ Inductors
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Goal 
The student will be able to explain the characteristics of the electrical inductor and analyze its behavior in DC and AC circuits.
 
Topics Covered 
· Inductors
· Series  inductors
· Parallel inductors
· Inductors in DC circuits
· Inductors in AC circuits

Assessment 
· Multiple choice exam on series and parallel inductors
· Written and/or oral lab report
· Students will create a PowerPoint presentation
 
Objectives 
Learner will be able to:
· Describe the basic structure and characteristics of a Inductors
· Formulate and calculate the total value of inductance in series .
· Formulate and calculate the total value of inductance in parallel .
· Formulate and calculate the current and voltage in inductive DC circuit
· Formulate and calculate the current and voltage in inductive AC circuit
Labs
· .Frequency-selective circuits permit signals of certain frequencies to pass from the input to the output while blocking all others. That is, ideally all frequencies but the selected ones are filtered out. In this lab we will build Series RL circuits that exhibits a frequency-selective characteristic. 

Contact
Module Author: Farhad Mohajer
Electronic Engineering technology Instructor
Piedmont Technical College 
628 N. Emerald Rd. Greenwood, SC 29648
Email: Mohajer.f@ptc.edu




Course ID	: EET 113
Module ID	:  Inductors           
Total time 
Required	: 8 hrs

 
Prerequisites: None
 
  
Tools and Materials
· There is no special hardware or software needed for this first module.
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	ASSIST Instructional Design Checklist
Each item in the checklist is designed to keep us on track with the DOL requirements. Please complete one checklist for the entire course by answering yes or no for each sub-item and providing brief comments about your plans to address the items. 

	Course:
	EET113

	Author:
	Farhad Mohajer

	Name of Module:
	Electrical Circuits I

	Standard
	Present
(Y/N)
	Comments

	Item 1.  Overall Course Outline

	1.1
	Course Outline divided into modules is provided
	Y
	

	Item 2. One Page Module Outline

	2.1
	Main goal/overview of module briefly stated
	Y
	

	2.2
	Topics covered are listed and are in the order they appear in the course
	Y
	

	2.3
	Assessments are listed and briefly described
	Y
	

	2.4
	Objective(s) listed
	Y
	

	2.5
	If relevant, labs are listed and described
	Y
	

	2.6
	Other information (course ID, module ID, total time required, prerequisites, warnings/cautions, and contact information) is provided
	Y
	

	
	
	
	

	Item 3. Objectives

	3.1
	Objectives are listed and measurable
	Y
	

	3.2
	Cognitive outcomes direct students to accomplishments on multiple levels especially the five higher intellectual levels (Bloom’s Taxonomy)
	Y
	

	Item 4. Module Content and Materials

	4.1
	A pretest and/or appropriate module opener is included
	N
	

	4.2
	Module employs a student-centered approach.
	Y
	Online lectures and tutorial

	4.3
	Module includes relevant examples and authentic (real-world) material.
	Y
	Kirchhoff’s Voltage Law
Kirchhoff’s Current Law

	4.4
	Unoriginal resources and materials used in the course are cited (author of the module must ensure that citations are correct).
	Y
	

	4.5
	Text color, font size, and type are consistent throughout the course with proper headings and formats.  Colors used are high contrast and fonts are easy to read.
	Y
	

	Item 5. Exercises and Closers

	5.1
	Exercises support teaching of the material presented in the module.
	Y
	

	5.2
	Exercises support authentic (real-world) applications.
	Y
	

	5.3
	Appropriate module closers are included, examples may include:
-summary of key points (reviewing objectives of module)
-list of definitions
-review questions
-other appropriate closers
	Y
	

	Item 6.  Labs (if appropriate for course)

	6.1
	Physical Labs:
-Introduction
-Materials and methods
-Requirements for successful lab completion
	Y
	

	6.2
	Virtual Labs:
-Instructions
-Requirements for successful lab completion
-Description of visualization
	Y
	

	Item 7. Assessments

	7.1
	The types of assessments selected measure the stated learning objectives and are consistent with course activities and resources.
	Y
	Quizzes, lab activity, lab report, PowerPoint and research

	7.2
	The multiple assessment methods are utilized.
	Y
	Quizzes, lab activity, lab report, PowerPoint and research

	7.3
	Students have multiple opportunities to measure their own learning progress (practice quizzes, study questions, etc…)
	Y
	Quizzes, lab activity, lab report, PowerPoint and research

	7.4
	Assessments are clearly identified
	Y
	

	7.5
	Answers/samples for assessments are included
	Y
	

	Item 8. Accessibility Insert a brief description of your plans for Accessibility next to the items that apply to you.

	8.1
	Course materials provide equivalent alternatives to auditory and visual content
(Ultra Hal Text-to-Speech Reader may also be suggested to the learner)
	N
	

	8.2
	When possible, media should be accompanied by closed-captions or a transcript
	Y
	My videos will have transcripts available

	8.3
	Visual elements should be text-captioned and contain appropriate ALT attribute tags
	Y
	I will use ALT attribute tags (once I get with Kevin Moore and understand how to use them)

	8.4
	The course materials ensure screen readability
	Y
	

	8.5
	Sufficient contrast is used in the font and background colors (use of special fonts or special character sets is avoided)
	Y
	

	Item 9. Universal Design of Learning Principles For ideas to address the UDL standards, visit  https://www.box.com/shared/l7r12z0f8x0hc3i0js89

	9.1
	Principle 1: Provide multiple means of representation
Examples may include:
-Module design includes strategies for all learning styles (visual, auditory, tactile)
-Accessibility standards (#8 above) have been met
-Pre-teach vocabulary, highlight key terms
-Use multiple media
	Y
	Video and documents 

	9.2
	Principle 2: Provide multiple means of action and expression
Examples may include:
-Provide multiple examples
-3D models, CAD drawings, virtual manipulatives
-Interactive web tools
-Guide goal setting: give prompts, models, checklists for completion, etc…
	Y
	Discussion question on the topics covered throughout the 8 modules. 

	9.3
	Principle 3: Provide multiple means of engagement
Examples may include:
-Give learners choice in perceived challenge, tools, timing, content used, etc…
-Design authentic activities
-Provide opportunities for personal response and self-reflection/evaluation
-Provide charts, schedules, rubrics, norms, etc…
	Y
	Lab activity, outside research

	Item 10. Instructor Resources

	10.1
	 Resources for instructors (answers, teaching notes, recommendations, etc…) are included where appropriate
	Y
	Answers to quiz problems

	Content Area Expert Check & Self-Check (CUCWD is not responsible for checking these items)

	a
	The instructional materials contribute to the achievement of the stated course and module/unit learning objectives.
	Y
	

	b
	The instructional materials have sufficient breadth, depth, and currency for the student to learn the subject.
	Y
	

	c
	The instructional materials are technically accurate and have been reviewed by a content area expert.
	Y
	

	d
	Graphics are appropriate and well utilized.
	Y
	

	e
	If a mini lecture is appropriate, the PowerPoint should include:
-highlights of instructional content and key points of module
-individual slides do not include too many words or too much information
-contains appropriate media (pictures, videos, links, etc…)
-lecture outline/script included
-lecture is around 20 minutes
	N
	

	f
	Copyright Considerations: Unoriginal content is licensed for use in curriculum and appropriately attributed (see www.creativecommons.org for more attribution information)
	Y
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