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ROP ROBOTICS ENGINEERING TECHNOLOGY
PHILOSOPHY

ROP delivers state-of-the-art educational programs to high school and adult students to prepare them for challenging careers, higher education and lifelong learning.

PROGRAM GOALS

The goal of the program is to develop students’ academic and technical skills, preparing them for college, advanced training, employment, and opportunities for promotion.
COURSE TITLE
ROP ENGINEERING TECHNOLOGY

CBEDS TITLE/NO.
ROBOTICS - 5612
JOB TITLE/ONET CODE:
17-3027.00 - Mechanical Engineering Technician

17-3024.00 - Robotics Technician (Electro-Mechanical Technician)
INDUSTRY SECTOR: 
Manufacturing and Product Development; or Engineering and Design Industry Sector 
PATHWAY:  
Engineering Technology Pathway
I.
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 used in competition, including NASA’s U.S. FIRST.  Integrated throughout the course are career technical education standards which include basic academic skills, communication, career planning, technology, problem solving, safety, responsibility, ethics, teamwork, and technical knowledge.

Prerequisites:
Algebra and Geometry; ROP students must be at least 16 years of age, or a Junior or Senior

Corequisites:

Recommended:  Computer Programming, Architectural Design, or Physics

Hours:


Students may receive up to 360 hours of classroom instruction and 180 internship hours for a total maximum of 540 hours. (Note:  typical high school course is equivalent to 180 hours per year)

Date revised:  
8/4/09

UC “a-g”:

This course is certified by the University of California as an “a-g” course in the “g-Elective” category for Contra Costa County ROP. High schools must include this course on their own “a-g” list in their annual on-line update through the UC Web site.
II.
STUDENT PERFORMANCE OBJECTIVES


Course Goals and/or Major Student Outcomes:

Students will:

1.
Develop an understanding of the relationship between science and technology

2.
Demonstrate ability to solve problems and think critically by completing challenging group and individual projects 

3.
Understand the key elements of how the concepts underlying a problem can lead to the design and production of a viable solution

4.
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 enter their projects into competitions such as those sponsored by NASA (National Aeronautics and Space Administration). 
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.

Expected School-wide Learning Results (ESLRs) for ROP:
1.
Demonstrate effective skills in oral and written communication.

· Speak clearly using professional and industry-specific terminology

· Develop appropriate listening, speaking, and presentation skills

· Use technology to enhance communication

· Read and comprehend industry-related material

· Write effectively in a variety of different formats

2.
Demonstrate job skills and the behavior and work ethic valued by employers.

· Use technology to enhance work performance

· Acquire industry-specific competencies

· Meet occupational safety standards

· Demonstrate appropriate business ethics and etiquette

· Identify short-term and long-range career goals

· Demonstrate organizational skills such as goal setting and time management

3.
Demonstrate the ability to be critical, complex, and creative thinkers.

· Brainstorm and discuss ideas with others

· Access resources; organize and analyze information
· Process and apply knowledge to new situations

· Demonstrate problem-solving, computational, and research skills

4.
Work productively both as individuals and as team members.

· Demonstrate initiative and resourcefulness

· Brainstorm and collaborate with others
· Demonstrate the ability to assume a leadership role
· Give and receive constructive feedback

III.   COURSE OUTLINE
	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	A.
Orientation and Procedures (10 hrs)
15 -  20

1.
Review of equipment safety rules

2.
Emergency guidelines

3.
Classroom and lab procedures
4. 
Discussion of ethical issues in the field of robotics
	Foundation Standards

6.0 
Health and Safety

Students understand health and safety policies, procedures, regulations, and practices, including the use of equipment and handling of hazardous materials:

6.1 
Know the policies, procedures, and regulations regarding health and safety in the workplace, including employers’ and employees’ responsibilities.

6.2 
Understand the critical elements of health and safety practices related to storing, cleaning, and maintaining tools, equipment, and supplies.

8.0
Ethics and Legal Responsibilities

Students understand professional, ethical, and legal behavior consistent with applicable laws, regulations, and organizational norms:

8.1 
Know the major local, district, state, and federal regulatory agencies and entities that affect the industry and how they enforce laws and regulations.

8.2 
Understand the concept and application of ethical and legal behavior consistent with workplace standards.

8.3 
Understand the role of personal integrity and ethical behavior in the workplace.


	· Lecture and demonstration

· PowerPoint presentation of safety material
· Demonstrate safe handling of tools and equipment

· Discuss ethical issues and concepts in the field of robotics


	B.
Introduction to robotics engineering technology
(10 hrs)
1.
History and evolution of technology

2.
History and development of robots

3.
Theory of artificial intelligence

4.
Relationship between science, technology and society

5.
Robotics in media and literature

a.
Rossum’s Universal Robots by Karel Capek—Capek purportedly coined the term “Robot” in this 1920 play that explores the dangers of replacing workers with machines.

b.
I, Robot by Isaac Asimov—In this book Isaac Asimov puts forth his famous “three rules for robots.”

c.
“Marionettes, Inc.” from The Illustrated Man by Ray Bradbury—In this story with a plot twist, Ray Bradbury explores sexism in the 50’s using robot mates as a device.

d.
The Day the Earth Stood Still—This movie shows the tendency for people to think that robots should be designed to be human-like, which is not necessarily true.

6. 
Current examples of robots in industry
· Medical

· Automotive

· Scientific

· Space exploration

· Other

	Foundation Standards

4.0 
Technology


Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments:

4.1 
Understand past, present, and future technological advances as they relate to a chosen pathway.

4.2 
Understand the use of technological resources to gain access to, manipulate, and produce information, products, and services.

4.3 
Understand the influence of current and emerging technology on selected segments of the economy.
Foundation Standards

2.1
 Reading

(2.3) 
Verify and clarify facts presented in other types of expository texts by using a variety of consumer, workplace, and public documents.


	· Lecture and PowerPoint presentation

· Students select a robotics engineering problem or design, and research the project from an engineering point of view.

· Written and oral expression

· Questioning

· Critical thinking

· Class discussion of robots as portrayed in selected short stories and movies

· Class discussion of current uses for robots in industry and elsewhere

	C.
Energy and power  (10 hrs)
1.
Energy source


a.
Electricity


b.
Solar


c.
Nuclear


d.
Stored

· Dry cell

· Lead-acid

· Rechargeable 

2.
Power source

a.
Electric motor

b.
Internal combustion engine

c.
Air compressor

3.
Environmental impact


a.
Renewable sources of energy


b.
Efficient use of energy


c.
Solar energy and alternate sources


d.
Hazardous waste concerns


	Pathway Standards

D4.4 
Know how energy is transferred; know the effects of resistance in mechanical, electrical, fluid, and thermal systems.

D4.5 
Solve problems by using the appropriate units applied in mechanical, electrical, fluid, and thermal engineering systems.


	· Students use solar kits to generate electricity.



	D.
Physics concepts   (10 hrs)
1.
Friction

2.
Power

3.
Torque

4.
Simple machines

a.
Gears

· Compound ratios

· Speed

· Strength

b.
Pulleys

c.
Levers

5.
Hydraulics and pneumatics


a.
Principles of physics

· Force

· Pressure

· Work

· Power


b.
Appropriate applications


c. 
Pneumatic fluid power system


	Pathway Standards

D7.0
 Students understand the concepts of physics that are fundamental to engineering technology:
7.1 
Understand Newton’s laws and how they affect and define the movement of objects.

7.2 
Understand how the laws of conservation of energy and momentum provide a way to predict and describe the movement of objects.

7.3 
Analyze the fundamentals and properties of waveforms and how waveforms may be used to carry energy.

7.4 
Understand how electric and magnetic phenomena are related and know common practical applications.

D4.0 
Students understand how the principles of force, work, rate, power, energy, and resistance relate to mechanical, electrical, fluid, and thermal engineering systems:

4.1
Understand scalars and vectors.

4.2 
Solve problems by using the concept of vectoring to predict the resultant forces.

4.3 
Know the six simple machines and their applications.


	· Students participate in a series of class competitions to demonstrate the use of pulleys and gears and the trade-off between torque and speed.



	E.
Electronics theory   (10 hrs)
1.
Basic concepts


a.
Voltage


b.
Watts


c.
Amps


d.
Resistance


e.
AC/DC

2.
Series and parallel circuits

3.
Electric motor

4.
Control systems and microprocessors

5.
Solenoids


	Pathway Standards

D3.0
Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents:

3.1
Analyze relationships between voltage, current, resistance, and power related to direct current (DC) circuits.

3.2 
Understand the characteristics of alternating current (AC) and how it is generated; the characteristics of the sine wave; the basic characteristics of AC circuits, tuned circuits, and resonant circuits; and the nature of the frequency spectrum.

3.3 
Calculate, construct, measure, and interpret both AC and DC circuits.

3.4 
Use appropriate electronic instruments to analyze, repair, or measure electrical and electronic systems, circuits, or components.

3.5 
Analyze and predict the effects of circuit conditions on the basis of measurements and calculations of voltage, current, resistance, and power.

	


	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	F.
Quantitative measurement   (10 hrs)
1.
Volts, amps, and watts

2.
Resistance

3.
Lumens

4.
Pounds per square inch

5.
Torque

6.
Friction

7.
Measuring tools


a.
Voltmeter and ammeter


b.
Light meter and oscilloscope 


c.
Air pressure gauge


d.
Calipers and micrometers

8. 
Review of mathematics used in robotics and engineering
	Foundation Standards

1.1 
Mathematics


 Algebra 

(1.1) 
Students use properties of numbers to demonstrate whether assertions are true or false.

(2.0) 
Students understand and use such operations as taking the opposite, finding the reciprocal, taking a root, and raising to a fractional power. They understand and use the rules of exponents.

(3.0) 
Students solve equations and inequalities involving absolute values.

(5.0) 
Students solve multistep problems, including word problems, involving linear equations and linear inequalities in one variable and provide justification for each step.

(12.0) 
Students simplify fractions with polynomials in the numerator and denominator by factoring both and reducing them to the lowest terms.

(15.0) 
Students apply algebraic techniques to solve rate problems, work problems, and percent mixture problems.


Geometry 

(15.0) 
Students use the Pythagorean theorem to determine distance and find missing lengths of sides of right triangles.

(19.0) 
Students use trigonometric functions to solve for an unknown length of a side of a right triangle, given an angle and a length of a side.


	· 


	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	G.
Engineering design  (20-30 hrs)
1.
Multi-view drawings with AutoCAD or other software

2.
Two-dimensional drawings to design electrical and mechanical components 

3.
Three-dimensional drawings using parametric design concepts to test and check functionality of robot

4.
Plotting

5.
Computer graphics and animation, to meet requirements of robotic competition

6.
Laboratory applications and problem solving

a.
Simulations
b. 
Feedback
c. 
Modifications and testing
	Pathway Standards

D1.0 
Students know how to communicate and interpret information clearly in industry standard visual and written formats:

1.2 
Understand, organize, and complete an assembly drawing by using information collected from detailed drawings.

1.3 
Know the current industry standards for illustration and layout.

1.4 
Draw flat layouts of a variety of objects by using the correct drafting tools, techniques, and media.

1.5 
Prepare reports and data sheets for writing specifications.


	· Students practice drawing robotic components with engineering design software
· Students practice computer graphics and animation to meet requirements of robotics competition

· Students test and modify their designs

	H.
Computer programming
(20-30 hrs)
1.
Control flow

2.
Conditions

3.
Multi-tasking

4.
Timers, timing and conditionals

5.
Loops

6.
And/Or logic

7.
Boolean logic

8.
C+, Visual Basic, or similar programming language

9.
Interfacing software and hardware

a.
Light

b.
Motors

c.
Analog and digital sensors

d.
Pneumatics

e.
Hydraulics

	Pathway Standards

D8.0 
Students understand computer systems and solve computer-related problems from an engineering perspective:

8.1 
Understand how to design systems that use computer programs to interact with hardware.

8.4 
Know the function and interaction of basic computer components and peripherals.

8.5 
Understand the relationship among computer hardware, networks, and operating systems.

8.6 
Understand the process of testing and troubleshooting computer equipment and systems.


	· Students learn a contemporary programming language, such as a C-based language, and program their robots to operate autonomously and remotely.
· Students program robots to move around at various speeds, going in different directions
· Students use Solidworks Mastercam and Robolab software to complete projects.


(Teacher observation.)




	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	I.
Engineering technology
(20-30 hrs)
1.
Problem solving

a.
Identify problem

b.
Brainstorm

c.
Research

d.
Prioritize

e.
Design

f.
Assemble

g.
Test

h.
Modify

i.
Document

2.
Working in teams

3.
Time management

4.
Resource allocation

5.
Information accessing

6.
Systems analysis

7.
Documentation and written reports

8.
Computer simulation and/or build model
	Foundation Standards

5.0 
Problem Solving and Critical Thinking

Students understand how to create alternative solutions by using critical and creative thinking skills, such as logical reasoning, analytical thinking, and problem-solving techniques:

5.1 
Apply appropriate problem-solving strategies and critical thinking skills to work-related issues and tasks.

5.2 
Understand the systematic problem-solving models that incorporate input, process, outcome, and feedback components.

5.3 
Use critical thinking skills to make informed decisions and solve problems.

Pathway Standards

D11.0
Students understand the effective use of engineering technology equipment:

11.1
Use methods and techniques for employing all engineering technology equipment appropriately.

11.2 
Apply conventional engineering technology processes and procedures accurately, appropriately, and safely.

11.3 
Apply the concepts of engineering technology to the tools, equipment, projects, and procedures of the Engineering Technology Pathway.
	· Students lead a school team through the complete robotics engineering design process, while developing their own skills in research, problem solving, engineering, communication, teamwork, and planning.


(Teacher grade based on rubric.)




	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	J.
Robotic design considerations  (20-40 hrs)
1.
Overview


a.
Purpose or application


b.
Size and weight


c.
Physical restraints


d.
Monetary restraints


e.
Time element

2.
Specifications


a.
Material composition


b.
Axle support

c.
Weight and balance

d.
Wheels

e.
Chassis design

f.
Cross bracing

g.
Square frame

h.
Treads

i.
Detailed parts specifications

3.
Sensors

a.
Light 

b.
Pressure 

c.
Rotational

d.
Infrared 

e.
Temperature 

f.
Cameras


	Pathway Standards

D5.0
Students understand the design process and how to solve analysis and design problems:

5.1 
Understand the steps in the design process.

5.2 
Determine what information and principles are relevant to a problem and its analysis.

5.3 
Choose between alternate solutions in solving a problem and be able to justify the choices made in determining a solution.

5.4 
Translate word problems into mathematical statements when appropriate.

5.5 
Understand the process of developing multiple details into a single solution.

5.6 
Build a prototype from plans and test it.

5.7 
Evaluate and redesign a prototype on the basis of collected test data.

Foundation Standards

1.2 
Science


Investigation and Experimentation

(1.a) 
Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.

(1.d) 
Formulate explanations by using logic and evidence.

(1.l) 
Analyze situations and solve problems that require combining and applying concepts from more than one area of science.


	· Students solve robotics problems through the engineering process of designing, building, executing, testing, and modifying robotic devices.
· Construct a rotation sensor with a high degree of accuracy and repeatability

· Decide on a task for a robot to do, then design a robot for this purpose

· Experiment with different sensors—which work better for different robotic tasks?

· Experiment with different means of locomotion

· Construct a robot to meet certain specifications (provided by teacher or competition requirements)

· Design, construct, test, and modify



	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	K.
Machine operations  (10-20 hrs)
1.
Tools, calipers and micrometers

2.
Properties of materials

3.
Assembly techniques


	Pathway Standards

D6.0
Students understand industrial engineering processes, including the use of tools and equipment, methods of measurement, and quality assurance:

6.1
Know the common structure and processes of a quality assurance cycle.

6.2 
Understand the major manufacturing processes.

6.3 
Use tools, fasteners, and joining systems employed in selected engineering processes.

6.4 
Estimate and measure the size of objects in both Standard International and United States units.

6.5 
Calibrate and measure objects by using precision measurement tools and instruments.


	· Students use lab tools and equipment to build robots.


 (Teacher observation.)

	L.
Final project  (20-30 hrs)
1. 
Build a robot that meets certain specifications and can perform certain tasks

2.
Documentation of project and applied scientific principles involved


a.
Chronological documentation of each step


b.
Scientific journal

c.
Final report

3.
Exhibitions and competitions

a.
BotBall

b.
NASA sponsored US First Robotics Competition

c.
Local competitions


	Pathway Standards

D9.0
Students understand fundamental automation modules and are able to develop systems that complete preprogrammed tasks:

9.1 
Use appropriate tools and technology to perform tests, collect data, analyze relationships, and display data in a simulated or modeled automated system.

9.2 
Understand the use of sensors for data collection and process correction in an automated system.

9.3 
Program a computing device to control an automated system or process.

9.4 
Use motors, solenoids, and similar devices as output mechanisms in automated systems.

9.5 
Assemble input, processing, and output devices to create an automated system capable of accurately completing a preprogrammed task.


	· Students complete an individual or team-based final robotics project that incorporates all the major scientific concepts and technical skills covered during the course.

· Students participate in a team-based comprehensive robotics competition such as the NASA sponsored US FIRST, which gives them an idea of what it means to manage an engineering process while helping them master skills and concepts in physics, programming, and problem solving.
· Students write a final report of their project, documenting each step

· Class presentation of final project



	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	
	Foundation Standards

2.2
Writing
(1.6) 
Develop presentations by using clear research questions and creative and critical research strategies (e.g., field studies, oral histories, interviews, experiments, electronic sources).

(1.8) 
Integrate databases, graphics, and spreadsheets into word-processed documents. 

(2.6) 
Deliver multimedia presentations:

a. 
Combine text, images, and sound and draw information from many sources
b. 
Select an appropriate medium for each element of the presentation.

c. 
Use the selected media skillfully, editing appropriately and monitoring for quality.

2.3 
Written and Oral English Language 

(1.1) 
Demonstrate control of grammar, diction, and paragraph and sentence structure and an understanding of English usage.

(1.2) 
Produce legible work that shows accurate spelling and correct punctuation and capitalization.

(1.3) 
Reflect appropriate manuscript requirements in writing.

9.0 
Leadership and Teamwork

Students understand effective leadership styles, key concepts of group dynamics, team and individual decision making, the benefits of workforce diversity, and conflict resolution:

9.3 
Understand how to organize and structure work individually and in teams for effective performance and the attainment of goals.

9.5 
Understand how to interact with others in ways that demonstrate respect for individual and cultural differences and for the attitudes and feelings of others.
	

	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	M.
Advanced robotics projects (optional)
1.
Mastery of area(s) of focus


a.
Programming


b.
Assembly


c.
Design


d.
Animation


e.
Testing

2.
Individual master project

3.
Internship

4.
Community service

a.
Mentoring elementary and middle school students in robotics education

b.
Demonstrations


	10.0 
Technical Knowledge and Skills

Students understand the essential knowledge and skills common to all pathways in the Engineering and Design sector:

10.1 
Use and maintain industrial and technological products and systems.

10.2 
Understand the importance of technical and computer-aided technologies essential to the language of the engineering and design industry.

10.3 
Understand how to use, adjust, maintain, and troubleshoot the equipment and tools of the engineering and design industry in a safe, effective, and efficient manner.

10.4 
Acquire, store, allocate, and use materials and space efficiently.

10.5 
Understand the role of the engineering and design industry in the California economy. 

10.6 
Understand and apply the appropriate use of quality control systems and procedures.

10.7 
Understand the need and process to obtain and maintain industry-standard, technical certifications and affiliations with professional organizations, including the American Society for Engineering Education, the Accreditation Board for Engineering and Technology, and the American Society of Civil Engineers.

10.8 
Understand the need to obtain and maintain industry-standard, technical certifications significant to a particular industry.


	· Students mentor elementary and middle school students in after-school robotics clubs and competitions


	Course Outline
	Career Technical Education Standards
	Suggested Activities/Assessment

	N.
Career opportunities
(10 hrs)
1.
Career outlook and post-secondary education

2.
Applications/internships

3.
Interview techniques

4. 
Resume writing

5. 
Class discussion regarding desirable characteristics on the job, including responsibility and flexibility

Total Classroom Hours:
        180-360

Up to 360 classroom hours and 180 internship hours, for a maximum total of 540 hours

(Note: Typical high school class equals 180 hours per year)


	3.0 
Career Planning and Management

Students understand how to make effective decisions, use career information, and manage personal career plans:

3.1 
Know the personal qualifications, interests, aptitudes, knowledge, and skills necessary to succeed in a career.

3.2 
Understand the scope of career opportunities and know the requirements for education, training, and licensure.

3.3 
Develop a career plan that is designed to reflect career interests, pathways, and postsecondary options.

3.4 
Understand the role and function of professional organizations, industry associations, and organized labor in a productive society.

3.5 
Understand the past, present, and future trends that affect careers, such as technological developments and societal trends, and the resulting need for lifelong learning.

3.6 
Know important strategies for self-promotion in the hiring process, such as job applications, résumé writing, interviewing skills, and preparation of a portfolio.

3.7 
Understand the nature of entrepreneurial activities.

Foundation Standards

7.0 
Responsibility and Flexibility

Students know the behaviors associated with the demonstration of responsibility and flexibility in personal, workplace, and community settings:

7.1 
Understand the qualities and behaviors that constitute a positive and professional work demeanor.

7.2 
Understand the importance of accountability and responsibility in fulfilling personal, community, and workplace roles.

7.3 
Understand the need to adapt to varied roles and responsibilities.

7.4 
Understand that individual actions can affect the larger community.

Foundation Standards

2.2
Writing Strategies and Applications

(2.5) 
Write job applications and résumés:

a. 
Provide clear and purposeful information and address the intended audience appropriately.

b. 
Use varied levels, patterns, and types of language to achieve intended effects and aid comprehension.

c. 
Modify the tone to fit the purpose and audience.

d. 
Follow the conventional style for that type of document (e.g., résumé, memorandum) and use page formats, fonts, and spacing that contribute to the readability and impact of the document.


	· Guest speakers from the field of engineering or robotics discuss their careers, education, and experiences.
· Students research careers in science and robotics and present their findings to the class (PowerPoint presentation).

· Students develop their portfolios, including résumés and cover letters.

· Students practice interviewing techniques with mock interviews.
· Class discussion on educational requirements for careers in science, robotics, engineering, and technology.

· Class discussion on characteristics employers look for in their employees



IV.
METHODS, STRATEGIES AND TECHNIQUES

A variety of strategies and techniques are used to instruct the students, including:

· Direct instruction (lectures, demonstrations, small and large group discussion, selected readings)

· Use of a variety of instructional materials and resources (professional journals, reference materials, textbooks, electronic media)

· Project-based learning

· Embedded assessments

· Collaborative learning opportunities

· Use of community resources including guest speakers and fieldtrips 

· Simulations

· Student presentations and competitions
· Peer coaching and student mentoring

· Use of technology-based resources such as scientific instrumentation, Internet

· Hands-on experience

· Group and individual projects

V.
ASSESSMENT OF STUDENT PERFORMANCE

Assessment of student performance will include but will not be limited to:

(
Tests and quizzes 

(
Safety awareness using tools and equipment
· Classroom participation, effort, skill mastery and quality of work

(
Completion of assignments/projects/portfolio

(
Punctuality and attendance

VI.
ROP CERTIFICATE REQUIREMENTS

To earn ROP certification for this course, the student must accomplish the following:

(
Complete all of the student performance objectives

(
Maintain a 95% attendance rate

(
Demonstrate a positive work attitude

VII. ASSESSED JOB MARKET NEEDS
NASA supports the critical need for more engineers and scientists in robotics, and provides support for the U.S. FIRST robotics competition, which is designed to interest high school students in the field of robotics. The mission of FIRST is “to create a world where science and technology are celebrated, where young people dream of becoming science and technology heroes” (www.usfirst.org). 
In California, the field of Mechanical Engineering Technicians is projected to grow by 10% from 2006-2016.  The median wage is $50,500.

The Occupational Outlook Handbook 2008-09 edition, published by the United States Department of Labor, states:

Employment change. Overall employment of engineering technicians is expected to grow 7 percent between 2006 and 2016, about as fast as the average for all occupations. Competitive pressures will force companies to improve and update manufacturing facilities and product designs, resulting in more jobs for engineering technicians.

Growth of engineering technician employment in some design functions may be dampened by increasing globalization of the development process. To reduce costs and speed project completion, some companies may relocate part of their development operations to facilities overseas, impacting both engineers and engineering technicians—particularly in electronics and computer-related specialties. However, much of the work of engineering technicians requires on-site presence, so demand for engineering technicians within the U.S. should continue to grow—particularly in the environmental, civil, and industrial specialties.

VIII.
DEPARTMENTALLY APPROVED INSTRUCTIONAL MATERIALS AND EQUIPMENT

Suggested Resources — Selections from:


Texts:

· Robotic Explorations: A Hands-on Introduction to Engineering, by Fred G. Martin, Prentice Hall, 2001
· Engineering our Digital Future: The Infinity Project, by Geoffrey C. Orsak, et al., Prentice Hall 2003
Reference:

· 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

Web Sites

www.usfirst.org (FIRST: For Inspiration and Recognition of Science and Technology; robotics competition)

www.botball.org (Botball robotics competition)

www.robotevents.com (VEX robotics competition)

www.robogames.net (San Francisco Robotics Society of America)

http://users.wpi.edu/~savage/  (Savage Soccer robotics competition)
Equipment

· Robotics Invention Kits (Mindstorms, Lego, VEX, etc.)
· Machine tools

· Computer workstations, computer programming software, CAD software 









ROP ROBOTICS TEACHERS:


PLEASE LIST MORE ACTIVITIES on the course outline, pages 6-21.





Write on this curriculum and return to ROP along with your attendance.





Or email jmccall@cccoe.k12.ca.us








Robotics-L         8.4.09
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