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Washtenaw Community College Comprehensive Report

ELE 111 Electrical Fundamentals
Effective Term: Spring/Summer 2022

Course Cover
College: Advanced Technologies and Public Service Careers
Division: Advanced Technologies and Public Service Careers
Department: Advanced Manufacturing
Discipline: Electricity/Electronics
Course Number: 111
Org Number: 14400
Full Course Title: Electrical Fundamentals
Transcript Title: Electrical Fundamentals
Is Consultation with other department(s) required: No
Publish in the Following: College Catalog , Time Schedule , Web Page
Reason for Submission: Three Year Review / Assessment Report
Change Information:

Consultation with all departments affected by this course is required.
Course description
Outcomes/Assessment
Objectives/Evaluation

Rationale: Updated as a result of assessment report.
Proposed Start Semester: Winter 2022
Course Description: In this course students will learn the fundamentals of DC and AC components and
circuits. Topics of study will include proper circuit operation, component identification and testing
procedures. Students will be instructed on the proper use of various test equipment for the purposes of
verifying proper component and circuit operation and also troubleshooting circuit faults. The course is
designed to foster an intuitive understanding of electrical concepts appropriate for occupations involved
with the installation, maintenance, and troubleshooting of electrical circuits and devices. Students must
have good numerical and algebraic skills to be successful in this course.

Course Credit Hours
Variable hours: No
Credits: 4
Lecture Hours: Instructor: 60 Student: 60
Lab: Instructor: 30 Student: 30
Clinical: Instructor: 0 Student: 0

Total Contact Hours: Instructor: 90 Student: 90
Repeatable for Credit: NO
Grading Methods: Letter Grades
Audit
Are lectures, labs, or clinicals offered as separate sections?: NO (same sections)

College-Level Reading and Writing
College-level Reading & Writing

College-Level Math
Level 3
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Requisites

General Education

Request Course Transfer
Proposed For:

Eastern Michigan University
Ferris State University
Grand Valley State University
Jackson Community College
Wayne State University
Central Michigan University

Student Learning Outcomes

1. Read and interpret wiring diagrams for the purpose of trouble shooting and wiring circuits.
Assessment 1

Assessment Tool: Successful completion of panel wiring and troubleshooting lab.
Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Rubric
Standard of success to be used for this assessment: 70% of students will be successful on their
first attempt
Who will score and analyze the data: Full-time ELE 111 Faculty

Assessment 2
Assessment Tool: Outcome-related departmental final exam questions
Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Answer key and/or rubric
Standard of success to be used for this assessment: 70% of students will score 70% or higher on
the outcome-related questions
Who will score and analyze the data: Full-time ELE 111 Faculty

2. Identify the concepts and principles used to describe the operation of relays, inductors and capacitors.
Assessment 1

Assessment Tool: Outcome-related departmental final exam questions
Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Answer key and/or rubric
Standard of success to be used for this assessment: 70% of students will score 70% or higher on
the outcome-related questions
Who will score and analyze the data: Full-time ELE 111 Faculty

3. Demonstrate the proper use of electrical test equipment, including the multimeter, function generator
and oscilloscope.

Assessment 1
Assessment Tool: Departmental midterm lab exam
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Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Departmentally-developed rubric
Standard of success to be used for this assessment: 70% of the students will be successful on
their first attempt
Who will score and analyze the data: Full-time faculty teaching ELE 111

4. Analyze DC series, parallel, and series-parallel circuits and determine selected voltage, current,
resistance, and power values.

Assessment 1
Assessment Tool: Outcome-related departmental final exam questions
Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Answer key and/or rubric
Standard of success to be used for this assessment: 70% of students will score 70% or higher on
the outcome-related questions
Who will score and analyze the data: Full-time ELE 111 Faculty

5. Analyze AC series and parallel circuits and determine selected voltage, current, impedance, and phase
angle of the circuit.

Assessment 1
Assessment Tool: Outcome-related departmental test questions (multiple-choice/matching)
Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Answer key
Standard of success to be used for this assessment: 70% of students will be successful will score
70% or higher on the outcome-related questions
Who will score and analyze the data: Full-time ELE 111 faculty will score and analyze the
resultant data.

6. Troubleshoot faults (opens and shorts) in series, parallel, and series-parallel circuits.
Assessment 1

Assessment Tool: Departmental midterm and final lab exams.
Assessment Date: Winter 2024
Assessment Cycle: Every Three Years
Course section(s)/other population: All sections
Number students to be assessed: All students
How the assessment will be scored: Departmentally-developed rubric
Standard of success to be used for this assessment: 70% of the students will score 75% or
higher on each lab exam
Who will score and analyze the data: Full-time faculty teaching ELE 111

Course Objectives
1. Identify the physical parameters that determine: resistance, inductance and capacitance.
2. Determine the value of resistors using the register color code.
3. Determine the total resistance of lengths of wire.
4. Analyze the behavior of inductors and capacitors when a DC voltage is applied.
5. Identify the current and voltage waveforms during the time that current increases or decreases in an

RC or RL DC circuit. 
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6. Identify the physical and electrical characteristics of step-up and step-down transformers. Determine
voltage, current, and impedance values in a transformer circuit.

7. Demonstrate the use of the multimeter to measure voltage, current, and resistance.
8. Demonstrate the use of the oscilloscope to analyze sinusoidal and nonsinusoidal waves including the

measurement of amplitude, period, time constant, and phase angle.
9. Determine voltage, current, resistance, and power values in series, parallel, and series-parallel circuits.

10. Estimate voltage drops in a series circuit using the proportional method.
11. Determine total voltage and current capacity when voltage sources are connected in series, parallel,

and series-parallel combinations.
12. Determine values characteristic of a sine wave including: period, frequency, peak, average, and

effective values.
13. Determine voltage, current, reactance, impedance and phase angle values in RL, RC, and RLC series

or parallel circuits.
14. Determine the phase angle between current and voltage of AC circuits.
15. Determine the apparent power, reactive power, and true power of AC circuits.

New Resources for Course

Course Textbooks/Resources
Textbooks

Frank D. Petruzella. Electricity For The Trades, 3rd ed. McGraw Hill, 2019, ISBN: 978126043738.
Manuals

Popovich. ELE 111 Course Pack, Xanedu, 08-11-2021
Periodicals
Software

Equipment/Facilities
Level III classroom
Data projector/computer
Other: ELE 111 lab kit, Multimeter, DC power supply, Function Generator, Dual channel
oscilloscope, power leads

Reviewer     Action Date
Faculty Preparer:   
Jim Popovich     Faculty Preparer Aug 12, 2021 
Department Chair/Area Director:   
Thomas Penird     Recommend Approval Aug 16, 2021 
Dean:   
Jimmie Baber     Recommend Approval Aug 19, 2021 
Curriculum Committee Chair:   
Randy Van Wagnen     Recommend Approval Nov 29, 2021 
Assessment Committee Chair:   
Shawn Deron     Recommend Approval Nov 30, 2021 
Vice President for Instruction:   
Kimberly Hurns     Approve Nov 30, 2021 
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