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COURSE TITLE:  
ROP Robotics Engineering Technology
GRADE LEVEL:    
11-12 or Age 16
COURSE LENGTH:  
One Year
PREREQUISITE:
Algebra and Geometry
CREDIT:   

Ten Credits per year


EXTRA CRITERIA:
Fulfills one year of elective (‘g’) requirement for UC/CSU.
GRADUATION REQUIREMENT: 
   Fulfills elective requirement for graduation
COURSE DESCRIPTION:    


Robotics Engineering Technology explores the interaction of science and technology. The program is designed to interest students in the field of robotics and motivate them to pursue advanced education in science and engineering. In this class, students will apply the scientific method and build on physics and mathematics concepts by investigative research that requires inquiry, data collection, and analysis. Included is instruction in the history and theory of robotic technology, computer control systems and artificial intelligence. Computer programming is emphasized. Using the engineering design team concept as a model, students work in small groups to research, design, program, and construct robotic devices similar to those used in FIRST Robotics competitions sponsored by NASA. Integrated throughout the course are career preparation standards which include basic academic skills, communication, interpersonal skills, problem solving, workplace safety, technology, and employment literacy.
COURSE GOALS
Students will:
· Develop an understanding of the relationship between science and technology
· Demonstrate ability to solve problems and think critically by completing challenging group and individual projects

· Understand the key elements of how the concepts underlying a problem can lead to the design and production of a viable solution

· Conduct research and apply tools and technologies employed by robotics engineers in the solution of problems.

Course Objectives:

1. Students confirm scientific principles through investigative research, and synthesize and summarize their findings.
2. Students prepare written research reports applying the scientific method to the solution of an engineering problem.

3. Students participate in project-oriented technology education using engineering applications that reinforce academic core competencies.

4. Students understand the principles of robotic systems and use multiple components in developing a programmable logic controller demonstration.

5. Students demonstrate problem solving ability through classroom competition with projects reflecting engineering concepts.

6. Students design and build robotic devices, and possibly enter their designs into FIRST (For Inspiration and Recognition of Science and Technology) competitions which are sponsored by NASA.

7. Students document their work, demonstrating principles of mathematics and science applied in the design of their projects.

8. Students address technological literacy through their projects by writing computer programs to control their robots, using conditional statements, loops, variables, timers, and wait states.

TEXTBOOK MATERIALS:


· Engineering our Digital Future: The Infinity Project, by Geoffrey C. Orsak, et all., Prentice Hall 2003
· Robotic Explorations, by Fred G. Martin, Prentice Hall 2001
TEACHER RESOURCES:

· Materials from NASA Robotics Education Project
· Materials from the Robotics Institute at Carnegie Mellon University

· Robotics in literature: Stories by Karel Capek, Isaac Asimov and Ray Bradbury

Equipment:

· Tetrix Robotics Invention Kits, Arduino Kits
· Machine tools

· Computer workstations, Programming Software, and CAD software.
Teaching Strategies and Procedures

Teacher Demonstration with Computer Projection Screen

Class Discussions

Teacher Lecture

Hands-On Computer Use

Group and Individual Projects

Evaluation Criteria
Grading Scale
Classwork/Homework
20%



90%
-
100%


'A'

Projects




30%



80%
-
89%


‘B’
Objective tests/quizzes
30%



70%
-
79%


‘C’
Engineering Notebook
5%



60%
-
69%


‘D’
Cumulative final exam
15%



0%
-
59%


‘F’
Make-up Work:  For excused absences, you will be allowed one day for each day of absence to turn in missed work.  It is the responsibility of the student to obtain any missed work.
There are no make-up privileges for work missed during an unexcused absence.
Classroom Policies:

All rules outlined in the Heritage High School Student Handbook will be enforced in the class.

Show respect for others, yourself, and the classroom environment.  No food or drinks will be allowed in the classroom except for water.

Additional Computer lab rules:

Students must report any computer problems or damage to any equipment immediately to the instructor.

Students may not unplug or rearrange cords or software settings, unless instructed by the teacher.

Students may not use the internet for personal use.  All internet use in the classroom is carefully monitored and logged by the school district.  Students are only allowed on the internet for class assignments that have been issued by the instructor.  All other internet usage is off limits.  Penalties for not adhering to this rule could be as severe as losing all computer privileges, which would result in the student not being able to pass the class.
Date 8/2/2019
