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ARTS AND SCIENCES DIVISION Biological and Physical Sciences Department
 




COURSE NUMBER: ENGR 1181	COURSE TITLE: FUNDAMENTALS OF ENGINEERING I

CREDITS:	3 	

CLASS HOURS PER WEEK: 2 hours Lecture, 2 hours lab		

PRE-REQUISITES: Eligibility for Composition 1 and Qualifying Math Placement Score or completion of MATH 1146 OR MATH 1148 OR MATH 1149 OR MATH 1150
CO-REQUISITES: MATH 1149 OR MATH 1150

COURSE DESCRIPTION: This first course in the Fundamentals of Engineering sequence introduces the student to engineering career areas and hands-on skills related to engineering applications: systems, modeling and data analysis; the use of Excel and MATLAB for problem solving; effective teamwork; communication and ethics. 


COURSE LEARNING OUTCOMES: 
Upon completion of this course, students will:
1. Gain an understanding of the fundamentals of engineering
2. Be able to conduct experiments using the scientific method
3. Be able to solve complex engineering problems using principles of engineering, science and mathematics
4. Be able to analyze data using appropriate software tools, including Excel and MATLAB
5. Be able to work in engineering teams
6. Improve their communication competence through technical writing required in lab reports, active communication in group project work, accessing and evaluating information from a variety of sources

OTM LEARNING OUTCOMES: 
Not Applicable
TAG LEARNING OUTCOMES: 
Not Applicable

COURSE MATERIALS:
· Required: Zybooks online learning platform
· Optional: MATLAB: An Introduction with Applications, 4th, 5th or 6th edition by Gilat, John Wiley & Sons

STANDARDS AND METHODS FOR EVALUATION:

	Assessments total pts. 
	 1000 

	 Application Activities 6 @ 20 pts. each 
	 120 

	 zyBooks Activities 12 @ 12 pts each, drop the lowest 2 
	 120 

	 Lab Reports 8 @ 20 pts each 
	 160 

	 Lab Prep 8@ 5 points each 
	 40 

	 2 Midterms @ 90 pts each 
	 180 

	 Final Project 
	 50 

	 Final Project Presentation 
	 10 

	 Team survey 
	 10 

	 Final Exam 
	 150 

	 In-class Participation Activities 12 @ 10 pts, drop the lowest 2 
	 100 

	 Attendance 12 @ 2 pts, drop the lowest 2 
	 20 

	 Discussion Posts 12 @ 4pts, drop the lowest 2 
	 40 



	Total Overall Score 
	 Course Grade 
	 

	 90% - 100% 
	 A 
	 

	 80% - 89% 
	 B 
	 

	 70% - 79% 
	 C 
	 

	 60% - 69% 
	 D 
	 

	 Below 60% 
	 E 
	 





COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.



UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT 

Week 1
· Unit of Instruction: Fundamentals of Engineering Introduction 
· Lab Exercise 1: Mission Improbable: Tower
· Course Learning Outcomes: 1, 5
· Weekly Learning Outcomes: Engineering team fundamentals, Phases of Team Development, Team Contracts, File Management and VM usage
· Assessment Methods: Discussion Board

Week 2
· Unit of Instruction: Measurements, data analysis, and problem solving
· Course Learning Outcomes: 3
· Weekly Learning Outcomes: Unit conversion, Unit Analysis, solving complex problems with DRPIE method  
· Assessment Methods: Application Problem 1: Creating a problem for the DRPIE method, Discussion Board, Lab 1 Report

Week 3
· Unit of Instruction: Excel
· Lab Exercise - Technical Communication
· Course Learning Outcomes: 1, 4-6
· Weekly Learning Outcomes: Inputting and managing data in Excel, cell referencing, data sorting, graphing, technical communication
· Assessment Methods: Zybooks Activity 1, Discussion Board

Week 4
· Unit of Instruction: Excel practice
· Lab Exercise – Spot Speed
· Course Learning Outcomes: 1-6
· Weekly Learning Outcomes: Analyzing large/complex data sets, statistical methods in Excel (Mean/Median/Mode/Standard Deviation)
· Assessment Methods: Application Problem 2 – Analyzing test scores, Zybooks Activity 2, Discussion Board, Lab 2 Report (Technical communication)

Week 5
· Unit of Instruction: Exam 1 Review
· Lab Exercise – Beam Bending
· Course Learning Outcomes: 1-5
· Weekly Learning Outcomes: Using Excel to gather experimental data, calculating percent error, measuring thickness with dial calipers, calculating deflection of a cantilever beam
· Assessment Methods: Zybooks Activity 3, Discussion Board, Lab 3 Report (Spot Speed)

Week 6
· Lab Exercise – Circuits
· Course Learning Outcomes: 1-5
· Weekly Learning Outcomes: Ohm’s Law, calculating voltage, current, resistance, and power, calculating internal resistance, building basic circuits, testing circuits with multimers, measuring wire with dial calipers, using Excel for unit conversions
· Assessment Methods: Lab 4 Report (Beam Bending), Exam 1

Week 7
· Unit of Instruction: Intro to MATLAB 
· Lab Exercise – Wind Turbine
· Course Learning Outcomes:1-5
· Weekly Learning Outcomes: Writing MATLAB scripts, MATLAB basic data types (scalars, arrays, matrices), creating arrays, array indexing, calculating power, calculating efficiency
· Assessment Methods: Application Problem 3: Analyzing data in MATLAB, Zybooks Activity 4, Discussion Board, Lab 5 Report (Circuits)


Week 8
· Unit of Instruction: MATLAB: Relational/logical operators, conditional statements
· Lab Exercise – Humanitarian Relief
· Course Learning Outcomes:2-6
· Weekly Learning Outcomes: Interpreting relational/logical operators, writing conditional statements, writing if statements, creating code flow diagrams
· Assessment Methods:  Application Problem 4: Flow diagrams, Zybooks Activity 5, Discussion Board, Lab 6 Report (Wind Turbine)

Week 9
· Unit of Instruction: MATLAB Practice
· Lab Exercise – Smart Light
· Course Learning Outcomes: 2-6
· Weekly Learning Outcomes: Solving complex MATLAB problems with the DRPIE method, writing conditional statements in Arduino
· Assessment Methods: Zybooks Activity 6, Discussion Board, Lab 7 Report (Humanitarian Relief)

Week 10
· Unit of Instruction: MATLAB loading, analyzing, and plotting data, defining functions
· Lab Exercise - SDP Lab 1: Intro to Graphics, Debugging, and Program Development
· Course Learning Outcomes:
· Weekly Learning Outcomes: Loading data, statistical methods in MATLAB (mean, median, mode, standard deviation), plotting data and formatting graphs in MATLAB, introducing the design thinking process, introduction final project
· Assessment Methods: Application Problem 5: Loading, plotting, and analyzing experimental data, Zybooks Activity 7, Discussion Board, Lab 8 Report (Smart Light Lab)

Week 11
· Unit of Instruction: For/While Loops
· Lab Exercise - SDP Lab 2: Program Development and Work Session
· Course Learning Outcomes: 2-6
· Weekly Learning Outcomes: Developing algorithms using for and while loops, learning project management techniques, setting final project schedule, creating the foundation of the final project
· Assessment Methods: Zybooks Activity 8, Discussion Board

Week 12
· Unit of Instruction: Engineering Ethics
· Lab Exercise - SDP Lab 3: Function Development
· Course Learning Outcomes: 1, 3-5
· Weekly Learning Outcomes: Understand the ethical reasoning, understand the purpose of ethics in engineering, understand the NSPE code of ethics, understand troubleshooting/debugging techniques in MATLAB
· Assessment Methods: Zybooks Activity 9, Application Problem 6: Creating Personas, Discussion Board

Week 13
· Lab Exercise - SDP Lab 4: Introducing the Final Testing Protocols
· Course Learning Outcomes: 3-6
· Weekly Learning Outcomes: Review standards for Engineering technical presentations, review standards for engineering pitch presentations, work with teams on final project
· Assessment Methods: Exam 2: In-class; Zybooks Activity 10

Week 14
· Unit of Instruction: SDP Final Project Work, Review for Final Exam
· Course Learning Outcomes: 3-6
· Weekly Learning Outcomes: Work with teams on final project, review for final exam
· Assessment Methods: Zybooks Activity 11, Discussion Board

Week 15
· Unit of Instruction: SDP Documentation Grading and Final Presentations
· Course Learning Outcomes: 1-6
· Weekly Learning Outcomes: Give technical presentation on project for an expert audience, give a non-technical pitch presentation for a lay audience, create documentation for complex project
· Assessment Methods: SDP Final Presentations, Zybooks Activity 12, final Project documentation
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