
Casa Grande Union High School 

Department of Career and Technical Education 

Engineering I: Fundamentals of Engineering (AZ21001) 

Fall 2019/Spring 2020 

CGUHS Room L-100 

Instructor: John Morris               Office Phone: 520-836-8500 x3972                     

Office Hours: By appointment              Email: jomorris@cguhsd.org 

Course Prerequisites: Acceptance into the STEM Program, sophomore standing, successful completion 

of Introduction to Computer Aided Design (AZ21107) and Fundamentals of Fabrication (AZ21007). 

Course Description:  This course introduces the student to the basics of engineering problem solving, 
engineering problem solving tools, technical communications, and the engineering profession. 
Additionally, students will be presented with a series of design challenges to which they will apply the 
engineering design process and engineering analysis techniques in order to implement practical 
solutions. 

References:  A User’s Guide to Engineering, Jansen, James N., Pearson, 2006 
          Spreadsheet Tools for Engineers Using Excel, 3rd Ed., Gottfried, Byron S., McGraw Hill, 2007 
          Pocket Book of Technical Writing, Finkelstein, Leo, McGraw-Hill, 2000 

Materials – Highly Recommended: Composition Notebook (quad rule), Pencils and Erasers, Pens (black 
and at least 3 other colors), highlighter, 6" metal ruler, safety glasses (required in the shop area), 
headphones (ear buds), scientific calculator (or equivalent phone app), FLASH drive (optional, but also 
highly recommended).   

Engineering Pathway Outcomes: In accordance with the outcomes expected in a college preparatory 
engineering program, the Engineering Pathway outcomes are as follows: 

Engineering Practices: The student will develop the ability to use the knowledge, techniques, 
skills, and modern tools necessary for engineering practice. 

Professionalism: The student will gain an understanding of professional and ethical 
responsibility and possession of basic academic and professional organizational and success 
skills. 

Perspective: The student will gain an understanding of the role and impact of engineering in 
contemporary business, global, economic, environmental and societal contexts. 

Communication: The student will develop the ability to communicate effectively using oral and 
verbal skills. 

Technical Competence: The student will develop the ability to apply knowledge of mathematics 
and science as well as to collect, analyze, and interpret data. 

Critical Thinking and Decision Making: The student will gain the ability to think critically and 
clearly, identifying and using evidence, criteria, and values in the decision making process. 

Design: The student will develop an ability to design a system, component, or process to meet 
desired needs within realistic constraints. 

Methodology: This is a student centered, project-based course.  Instruction in this course will take the 

form of limited direct instruction, student research, and student collaboration.  Most of the readings 



and associated assignments will take place outside of class while discussions and work on projects will 

take place during class meetings. 

Further, as it has been shown that reflection is of great value in the learning process 

(https://sites.google.com/site/reflection4learning/why-reflect), the student will record their thoughts 

on their current lesson and activities in their engineering notebook on a daily basis. Time will be 

provided at the end of each class meeting for this activity.  Maintaining an engineering notebook is an 

ongoing process and will be periodically assessed and feedback provided to the student. 

There will be due dates set for completion of the various tutorials and projects.  This is meant to keep 

the student on track and to keep the course moving along.  Prior to the due date, the student may 

present the results of the tutorial or project to the teacher for evaluation.  Feedback will be given and 

the students will have the opportunity to rework their submission up until the due date. 

A final exam is required at the end of the semester.  The final may take the form of a small project or 

some other assessment device of the instructor’s choosing.  The exact format and nature of the final 

exam will be announced repeatedly in class well before scheduled time and date of the exam. 

Academic Integrity: It is expected that all work submitted is the student’s original work and that all 

sources are properly cited.  The student should refer to the CGUHSD Student Handbook for a definition 

of and the consequences for Plagiarism and Academic Dishonesty. It is expected that the student will 

protect their own original work. 

Naming Project Files: Please use the following convention when naming papers or project files for 

submission:    

   Period#_Last Name_First Name_Project Name  

           Example:  6_Scott, Montgomery_Week 1  

Failure to follow this naming convention will result in the rejection of the project file and a score of 0 on 

the assignment. 

Submitting Project Assignments: All project assignments for this course will be submitted via 

Turnitin.com. The student is required to create a Turnitin.com account and enroll in this course. 

Engineering I 

Class ID: 21726158 

Enrollment key: Donatello 

Grading Procedures: Grades 

The student will receive one letter grade each week.   

This course follows a traditional A – F grading scale as per the CGUHSD specification.  The semester 

grade for the course will be determined by a weighted average of quarter grades and the final exam 

grade.  Following District Policy, the weighting for the semester grade shall be as follows:  

 Quarter 1: 40%       Quarter 2: 40%       Final Exam: 20%      

Quarter Grades shall be determined by the weighted average of the following categories: Projects 100% 

https://sites.google.com/site/reflection4learning/why-reflect


Projects shall be assessed as per a Creativity and Innovation Rubric, a Presentation Rubric, and/or a Peer 

Review Process.  These rubrics will be made available to the student. The assessment process is meant 

to provide the student with the feedback necessary to make improvements to their product.  The Peer 

Review Process is used as a means of helping students learn to assess their own work and the work of 

others and is meant as a way for the student to develop their critical thinking skills. The student who 

meets all project specifications and criteria will earn a letter grade of B.  The student who exceeds 

project specifications and criteria will earn a letter grade of A.  The student who falls below expectations 

for project specifications and criteria will receive an appropriate letter grade.    

We often need to be reminded that grades are only meant to be an indication of evidence of learning 

and are themselves of no value.  The student and parent focus should always be on the learning – the 

knowledge and skills gained by the student is much more important than the grade.  If the student 

learns what they are being asked to learn, then the good grades will follow. Grade grubbing will not be 

tolerated. 

Late Work: It is expected that students submit their assignments and projects before the designated due 

date and time. Unless otherwise directed, assignments and projects prior to the specified due date and 

time.  Late work, and any accompanying excuses (no matter how creative or entertaining), will not be 

accepted.  A late submission will result in a score of 0 for the assignment or project.  

For example, a due date and time of midnight on January 18 means just that.  The student who waits 

until 11:59 PM to hit the “Send” or “Submit” button on the computer and encounters a problem that 

causes them to not be able to send or submit their file at 12:01 AM is late.   

Absences and Make Up Work: The student should make every effort to be in class on time every day.   

Being absent from class on the due date of an assignment or project does not automatically give the 

student an extension.  The due date for the assignment or project does not change.  Do not email an 

assignment or project report to the teacher unless specifically directed to do so – you must submit the 

assignment as directed on or before the designated due date and time.  

In the case of an excused absence (P, S, B, or C), the student should obtain any class notes from a 

classmate.  The student has a number of days equal to the number of days absent to submit missed 

assignments. It is up to the student to approach the teacher to inquire about the details of an 

assignment.  

If an assessment took place on the day of an excused absence, it is up to the student to approach the 

teacher on their first day back in class to schedule a time to make-up the assessment.  Assessments are 

posted in Power School. Missed assessments generally must be made up within one week of the original 

assessment date. 

Safety Note - Dress Code:  As a portion of this course will take place in a workshop environment, the 

student should be prepared to dress accordingly. These requirements are typical of most employers.   

• Safety glasses shall be worn at all times while in the workshop area.  

• Students with long hair should be prepared to put their hair up. (Bring your own hair tie.)  

• Students must wear close-toed shoes while in the workshop area.  

• Student ID's should remain on the student's person, but not be worn around the neck when in 

the workshop area.  



Safety Note - Student Behavior: Students will not be permitted to use a power tool until they have 

passed a written safety test for each tool and have demonstrated the safe use of the tool to the 

instructor.     

The student should respect the tools at all times and constantly be aware of their surroundings.   

It is expected that the student will help to keep the classroom and work area clean and 

organized at all times. 

Horseplay in any form is not tolerated.  Serious or repeated violations will result in being banned 

from the shop area. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Syllabus: 

 

Semester Week Unit Chapter Topic Project # Project Title

1 1 Introduction to Engineering

2 2 What is Engineering?

3 3 Engineering Careers

4 4 Engineering Disciplines

5

5
Introduction to Engineering 

Problem Solving and the Scientific 

Method

6 6 Engineering Analysis Method

7 7 Engineering Design Method

8

8

Introduction to Engineering 

Problem Solving Tools and Using 

Data

9 9 Engineering Models

10 10 Computing Tools in Engineering

11
1

Engineering Analysis and 

Spreadsheets

12 2 Creating an Excel Worksheet

13 3 Editing an Excel Worksheet

14 4 Graphing Data

15 5 Organizing Data

16 6 Transferring Data

17

3 Engineering Problem-

Solving Tools
11

Feasibility and Project Management

18

1
12

Introduction to Technical 

Communications

2 13 Written Technical Communications

3

1,2,3,4
Introduction, Technical Definition, 

Description of a Mechanism, 

Description of a Process

4

5,6,7,9, Proposals, Progress reports, 

Feasibility Reports, Project Reports

5 11 Resumes and Interviews

6

14,15, 17 18
Visuals, Presentations and Briefings, 

Ethical Considerations, Abstracts 

and Executive Summaries

7

4 Technical 

Communications
14

Oral Technical Communications: 

Before the Talk, During the Talk, 

After the Talk

8

15
Introduction to the Engineering 

Profession and Professional 

Registration

9 16 Engineering Ethics

10
17

Introduction to the Engineering 

Case Studies

11 18 Millenium Bridge Case Study

12 19 Controllability Case Study

13 20 Dissolution Case Study

14 21 Computer Workstation Case Study

15 22 Power Transmission Case Study

16 23 Walkway Collapse Case Study

17 24 Trebuchet Case Study

18

1

2

1 Discovering 

Engineering

2 Engineering Problem 

Solving

3 Engineering Problem-

Solving Tools

3 Engineering Problem-

Solving Tools: Excel 

Fundamentals

4 Technical 

Communications

5 Engineering 

Profession

6 Case Studies in 

Engineering

Technical Writing for 

Engineers

8

Work Bench

Rocket Project

Cardboard Chariot

Balloon Powered 

Race Car

Egg Ejection

1

2

3

4

5

TBD

Technical 

Presentations

TBD

FINAL PROJECT

FINAL PROJECT

Historic Device 

Project

Engineering Design 

Process Presentation

Job Search and 

Interview Project

TBD9

10

S2 Final

S1 Final

6

7


