
The STEM Academy at Casa Grande Union High School 
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Spring 2019 

CGUHS Room L-100 

 

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

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

Course Prerequisites: Successful completion of Computer Aided Design I (AZ21107) 

Course Description:  Students enrolled in this course will receive instruction in basic fabrication skills in 

order to safely and accurately create prototypes.  Concepts and skills will focus on shop safety, safe tool 

use, measurement, field sketching, basic tool use, material removal and joining techniques, and additive 

fabrication processes.  This course also provides an overview of modern manufacturing processes.  This 

course will include a student capstone project. 

Reference: Fundamentals of Modern Manufacturing: Materials, Processes and Systems, 4th Ed., 
Groover, Mikell P., John Wiley & Sons, Inc., 2010 

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 recommended), USB FLASH drive 
(optional, but also highly recommended).   

Methodology:  This is a project-based course.  Instruction in this course will take the form of direct 
instruction, out of class reading assignments, video tutorials, and student collaboration.  We begin the 
course by examining material properties, shop safety, and safe tool use.  We then move on to 
engineering materials and processes while designing and constructing the devices necessary to carry out 
some of those processes. We end the course with an overview of modern manufacturing and 
manufacturing support systems. 
 

My goal in this introductory course is to take the student through the manufacturing process and leave 
them with the hands-on fabrication skills and knowledge to be successful in any engineering program. 
 

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.  On or before the due date, the student will 

present the results of the tutorial or project to the instructor for evaluation.   

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. 

 

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


My Assumptions: 

• The student has a willingness and a deep desire to learn. 

• The student will try their best at everything they do. 

• The student is open to new ideas and new ways of learning. 

• The student will respect the rights of other students to learn and my right to teach. 

Grading Procedures: Grades 

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% 

The quarter grades shall be determined by the arithmetic mean of the following: 

 Projects 

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. 

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. 

On the hand, it is expected that the student will protect their own original work.  Instruction and 

resources will be provided on the use of Creative Commons licensing. 

Naming Files: 
 
 Please use the following convention when naming project files for submission:   
 
  Period#_Last Name_First Name_Project Name.extension 
 
          Example:  3_Scott_Montgomery_Starfleet Technical Manual.pdf 

Late Work: 

It is expected that students submit their projects before the designated due date and time. Late work, 

and any accompanying excuses (no matter how creative or entertaining), will not be accepted.  A due 

date of midnight on September 18 means just that.  The student who waits until 11:59 PM to hit the 

Send button on the computer and encounters a problem that causes them to send their file at 12:01 AM 

is late.  The student who is not able to find a printer to print their report or finds that the school printer 



is out of ink or paper and so is not able to print the report for a project that had a specification of being 

submitted as a hard copy at the beginning of class is late. High school freshmen especially have a 

difficult time understanding that no one is going to manage their work for them and that it is up to them 

to keep on top of their workload. Organization is an important skill that needs to be learned.  

Most students nowadays have cell phones with calendar apps.  They should learn to use pop-up 

reminders.  Students without cell phones should use the calendar app on their school issued computer 

in the same way. 

Supplemental Information: 

Turnitin.com:   Class ID: 19991718 

Enrollment Password: January 

Course Syllabus: 

 

 

 

Week Lecture Lab

1 Introduction and Overiew of Manufacturing General Shop Safety & PPE

2 The Nature of Materials Safe Lifting, Quick Inspections, & Basic Tools

3 Mechanical Properties of Materials Lock-Out Procedure & Basic Hand Tools

4 Physical Properties of Materials OSHA, MSDS, & Fasteners

5 Dimensions, Surfaces, and their Measurement Measuring Devices & Introduction to Power Drills

6 Metals Band Saw Safety & Operation

7 Ceramics Drill Press Safety & Operation

8 Polymers Table Saw Safety & Operation

9 Composite Materials Bench Grinder Safety & Operation

10 Processing of Integrated Circuits IC Fabrication Process

11 Electronics Assembly and Packaging PCB Fabrication

12 Microfabrication Technologies Microfabrication Techniques

13 Nanafabrication Technologies Nanofabrication Techniques

14 Automation Technogies for Manufacturing Systems Robotics and Manufacturing

15 Integrated Manufacturing Systems Modern Manufacturing Techniques

16 Manufacturing Engineering Process Planning

17 Production Planning and Control Supply Chain Management & MRP

18 Quality Control and Inspection Final Project

Fundamentals of Fabrication Course Calendar


