
Advanced Tech Research & Design 
Technology Education 
Mr. Jason Donaldson, Instructor 
 
Overview 
 
This course provides an opportunity for students to apply research, engineering, 
and making skills in a STEM Lab to develop solutions to complex problems.  Using 
the Engineering Design Process, students will conduct research on a specific 
problem in their area of interest, gather ideas, and brainstorm possible solutions 
to birth innovation.  A lab space with state-of-the art technology in laser cutting 
and engraving, CNC machining, 3D printing, and subtractive manufacturing 
processes will be available to construct a working product.   
Students are encouraged to utilize this course to fulfil parallel goals, such as TSA 
projects, completing SLC or college portfolios, a graduation project, or 
community service.  The final presentation in this course will aid in documenting students’ time, efforts, and creative 
pursuits, which may be valuable to colleges and employers who seek individuals with real-world problem-solving skills. 
 
Classroom Procedures and Rules 
 

a. Upon arrival, students are expected to gather necessary materials and sit in their assigned seats.  In most cases, 
the beginning of class is reserved for lessons, demonstrations, or to present information relevant to the class. 

b. Please let your instructor know before leaving the room and sign out on the sheet provided. 
c. School-appropriate beverages are permitted as long as they are in a container with a lid and are kept away from 

machinery and computers.  Retrieving a beverage or food is not an acceptable excuse for being late. 
d. Cell phone use is only permitted during attendance, for calculator or reference when permission is given by your 

instructor, at a scheduled break in the middle of a block period and after all clean-up duties are finished in the 
last couple minutes of class. 

e. Due to the nature of project work and machine usage, students are expected to wear closed-toe shoes, safety 
glasses, ear protection, and other personal protective equipment in the lab. 

f. Students are expected to work diligently on their projects, conduct research, assist peers, help with upkeep and 
miscellaneous jobs around the lab at the instructor’s request, and generally remain productive. 

g. Since this class consists of mostly major projects, excessive absenteeism, will hinder a student’s ability to 
complete projects. 

h. Students are expected to clean up their own tools and materials and help with general cleanup around the lab at 
the end of each block. 

 
Safety 
 
Students will have the opportunity to utilize various technologies and machines during introductory projects and their 
chosen design challenge.  The equipment needed will vary from student to student depending on their individual 
project.  General safety training will be provided as well as machine-specific training.  Parents and guardians, please 
impress upon your child the importance of being careful and following safety rules and instruction in the lab. 

 
Professional Mentor 
 
Under the guidance of parents/ guardians, students are 
expected to maintain a professional mentor who can 
share knowledge, expertise, feedback, and guidance as 
they work through each step of the Engineering Design 
Process.  Mentors can be friends, relatives, or 
individuals found in the community or industry, who 



have experience in the student’s area of interest.  Due to the challenge and rigor of the projects students may choose, a 
mentor can help them break problems into smaller steps and provide examples of how they worked through problems 
themselves.  If a mentor cannot be found outside school, a faculty member within the school may be utilized to serve in 
this capacity. 
 
Parallel Goals 
 
Time and opportunity will be given for students to align their R&D challenge with another initiative (parallel goal).  Some 
examples include: 

• SLC (Student Learning Community) Initiative to become a Student Scholar 
• Complete a grant project, such as a Student Opportunities Grant 
• Community service as part of a club, organization, Delta, etc. 
• Eagle Scout Project 
• College/ Career Portfolio 
• Etc. 

 
Design Portfolio 
 
Students will create and update a digital portfolio containing research, sketches, notes, iterations, prototypes, progress 
pictures, and videos.  The finished portfolio should be professional, organized, and easy to follow, and showcase the 
student’s struggles and accomplishments. 
 
Grading and Expectations: 
 

A Daily Participation grade is determined by the following expectations.  Failure to carry out two or more of 
them may result in an “E” for the day. 

 
1. Come to class prepared, on time, and 

ready for attendance and activities 
2. Be a positive part of the class 
3. Demonstrate safe work habits 

4. Develop work habits for the entire 
period that facilitate assignment 
completion 

5. Participate in clean-up 

Classwork and Quizzes 
 
Reading assignments, notes, and quizzes will account for a portion of your grade, and generally have point 
values determined by the number of days that have been assigned to them.  Quizzes are primarily used to 
assess a student’s retention of safety concepts and research and technology skills. 
 
Major Projects 
 
All students shall complete required and student-developed projects and document them in their Design 
Portfolio to earn the maximum number of points available.  The total number of points awarded is also 
determined by the number of blocks available to work on them.  Since the majority of this class is reserved 
for design projects, they will be the biggest factor in a student’s final grade.  Projects are graded using a 
rubric of predetermined criteria. 

https://scasdfoundation.org/student-opportunity-grants.html

