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	Name of School Contact Person

Title/Position

Contact Information

     Phone: 
     Fax: 
     E-mail: 
	Grade Level(s) for which course is intended 
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	Length of Course

      Semester             x   Year                    Other

	
	Unit Value

      0.5 (half year equivalent)          

 x   1.0 (one year equivalent) 

      2.0 (two year equivalent)                          

      Other: _______________________________

	Date of School Board Approval


	Seeking “Honors” distinction?

      Yes                     x   No

	Was this course previously approved by UC?  

      Yes                     x   No

        If so, in what year? ________ Under what course title? ________________________________________​__

	Pre-Requisites 

Algebra, Physical Science

	Co-Requisites 



	Brief Course Description

Engineering/Technology Studies has six core units or modules (and several alternatives) each of a nominal six-week duration to coincide with three grading periods for each of two high school semesters.  Core units are Engineering/Technology Studies, Semiconductor Manufacturing, Mechanical Design, Aerospace Engineering, Civil Structures, and Robotics.  The modules provide an understanding of the principles of mechanical, fluid, electrical, electronics, chemical and thermal systems, and the mathematics and science associated with them.  



2.  OPTIONAL BACKGROUND INFORMATION

	Context for Course (optional).  

How does this course fit into broader departmental and/or pathway structure?  How does it fit into the overall school restructuring plans?  Is the course intended to be a core course or supplemental?  What are the student/school/community needs met by this course?

There is a national and state momentum to introduce technology education in public schools at the same time school boards must ratchet up core graduation requirements and place greater emphasis on student achievement in core subjects areas.  Well-designed technology courses will have the academic rigor to satisfy graduation, university, and achievement objectives while exposing students to the "applied sciences." 

This course evolved from community needs first articulated by the Silicon Valley Manufacturing Group in 1992 and embraced by the California Engineering and Technology Alliance.  CETA’s goals are congruent with California education objectives and are derived from programs like the Federal School-to-Work Opportunities Act blueprints for education reform.  A CETA-led consortium of government, non-profits, trade associations and educational partners (public schools, community colleges, and universities) are working with corporations like Intel, Hewlett Packard and Lockheed-Martin to meet workforce needs and expand tech-skills career opportunities for youths.

The engineering/technology modules that compose the core curriculum incorporate a wide range of academic, technology and workplace standards. In most cases these courses may be readily added to high school programs as electives or as applied math and science classes. The curriculum has added value as a school-to-careers course; the curriculum and teaching methods expose students to skills necessary to survive and thrive in the workplace. 

Engineering/Technology Studies is fashioned to create an interest in engineering /technology as a career or vocation and to promote science literacy and mathematical competency. This course introduces students to a variety of engineering fields.  Scientific principles, mathematical concepts and communication skills are taught through classroom interaction, projects, and laboratory experiments.  Students are exposed to and will demonstrate algebra, geometry, chemistry, physics, language arts, and engineering skills as well as SCANS. 

The course is academically rigorous with California standards-based lessons and projects. Engineering/ Technology studies is an enriching program that can help students cope and thrive and contribute in the modern world. This course is recommended for students in engineering/technology interest paths and others considering who want to enrich their studies in mathematics or science in high school.  This course is equally suitable for students who want to experience and prepare for college and university technical studies.

	History of Course Development (optional).  

Who was involved in the course development? Did you consult with UC Admissions personnel or UC professors?  If so, what was the nature of such consultation and what was the result?  Was this course modeled after another course at another school?  If so, is that course UC approved?  How does the course being submitted differ from the course after which it was modeled?  Has this course received any special recognitions, designations or awards?  Has it been articulated to local community colleges or universities?

This course is modeled from the Eagle Engineering interest path at Oak Grove High School in San Jose.  Many of the objectives, curriculum, and methods are based on successful and UC approved technology courses at Palo Alto High School, Cabrillo High School, Arroyo Grande High School, and Salinas High School. 

It is different in emphasis on math and physics, and on the range of engineering technology disciplines covered.

Silicon Valley high school, community college and university educators developed each of the technology modules in this course.  Many of them are actively teaching the curriculum, some in UC approved courses. Each module is developed using CA high school content standards.  Lessons are developed and presented using standards-based lesson plan templates suggested by the Santa Clara County Office of Education.  

We have active and growing articulation with Mission College (College Prep, HS credit courses, Associates Degree, San Jose State  (Undergraduate engineering) and Evergreen Valley College technology courses.


3.  COURSE CONTENT

	Course Goals and/or Major Student Outcomes – A limited number of broad educational goals to be addressed by this course.

· Students will understand that engineering is solving problems by applying principles of mathematics, science, and technology.  Students will solve problems using common engineering practices. 

· Students will be acquainted with the major fields of engineering and with the diverse functions engineers and technologists perform. Students will understand that engineers have a moral obligation to the public. Students will be familiar with the paths and certifications that can lead to careers in engineering and engineering technology.

· Students will understand the design process and how to solve analysis and design problems.

· Students will understand and demonstrate communication skills necessary in the field of engineering. They will employ an individual and team approach while solving engineering problems.

· Students will understand the relationships among force, work, rate, power, energy, resistance, and force transformers and demonstrate these principles on the engineering systems; mechanical, electrical, fluid, and thermal.

· Students will have the opportunity to increase their potential for successfully entering and participating in advanced technology educational programs and/or career programs.  


	Course Objectives – A list of specific student learning objectives.  If you choose, you may also list appropriate academic content standards alongside each objective.

The objectives of the Engineering Fundamentals module are for all students to: 
· Demonstrate understanding of the core knowledge content in the engineering sciences (engineering, mathematics, physical sciences)

· Apply valid scientific methodology to problem solving in engineering labs. 

· Demonstrate facility in using resource materials, technical equipment and instrumentation to determine experimental outcomes. 

· Communicate concepts and experimental results in clear and logical fashion, both verbally and in writing. 

· Work with tools and materials for individual, small group and large group projects. 

· Demonstrate cooperative planning and problem solving with individuals of diverse ethnicity, cultural background and of both genders.

· Demonstrate knowledge of the historical role of engineering in the development of our industrial society. 

· Demonstrate reading, writing, problem-solving, analytical thinking, oral and listening skills

· Develop a project and business plan associated with the project-based instruction.

The objectives of the Aerospace Engineering Module are for all students to:

· Relate history of aviation, aerospace engineering and major technological advancements 

· Understand basic physical quantities: mass, inertial, force, moment, position, velocity, and acceleration  

· Demonstrate the basics of aircraft, rockets and spacecraft flight principles 

· Know Kepler's laws of planetary motion and be able to draw important parameters on an elliptical orbit.

· Know Newton's law of gravity and his three laws of motion and be able to show how they encompass Kepler's empirical laws

· Be able to solve problems in two‑dimensional motion and be familiar with what it takes to model and solve two‑ and three‑dimensional motion problems

· Understand and apply the aerodynamic lift equation to airfoil design and wind tunnel testing

The objectives of the Mechanical Design module are for all students to: 
· Understand and apply concepts of load, force, acceleration, and work

· Solve problems involving wheel, gears, pulley and cams, incline planes, levers

· Use Valid mathematics and scientific concepts to solve problems involving screws and springs

· Design and building a complex machine using elementary mechanical components

· Knowledge and laboratory experience acquired through the construction of complex mechanisms

The objectives of the Robotics module are for all students to: 

· Know Robotics history, terminology and uses 

· Comprehend and apply Robotics design process using simple design principles and tools

· Understand basic robot building blocks (components)

· Understand the application of robotics to Computer Integrated Manufacturing Systems

· Use sensor devices and systems to design and construct robots for specific purposes

· Comprehend work-cell programming, computer communications applications
· Conduct or participate in competitions using robot designs; establish contest rules and judging criteria
The objectives of the Semiconductor Manufacturing module are for all students to:

· Know history of semiconductor design and utility advances

· Understand the major steps in the manufacturing process 

· Understand process modeling and how to create an effective process 

· Use mathematical process models to predict product yields  

The objectives of the Civil Structures and Analysis module are for all students to:
· The functions of the civil engineering field, career opportunities, and history 

· Basic bridge design alternatives and how to design them, test, and construct them 

· Analyze loads on simple bridges structures using engineering statics and vector geometry

· Complete a simple bridge design project and test load bearing limits



	Course Outline – A traditional course outline listing all topics and sub-topics, indicating both breadth and depth of coverage.  As appropriate, please list major assignments (i.e. labs, essays, projects, etc.) alongside topics and sub-topics.

In the Studying Engineering/Technology module, students learn about engineering fields, how to prepare for engineering careers, and the importance of life-long learning to keep ahead of rapidly changing technologies and opportunities to exploit technology. 

Major studies within the module are: 

· Introduction to engineering, careers, and opportunities 

· Establish professional relationships with practicing engineer mentors 

· Getting a first class engineering education 

· Understanding your interests, motivations and aptitudes 

· Staying connected in professional engineering 

· The importance of lifelong learning 

· Developing communication and critical thinking skills 
In the Aerospace Engineering module, students will concentrate on the theory of flight in Earth's atmosphere and in space. Flight vehicles include gliders, aircraft, rockets and artificial satellites.

The units and lessons within the module are: 

· Introduction to Aerospace engineering, careers, and history 

· Review of the mathematics and physics of flight 

· Introduction to the flight environment: Earth's Atmosphere and beyond 

· Forces on aircraft in flight and flight controls 

· The generation of lift in air 

· Fundamentals of rocket flight 

· Introductory orbital mechanics: how satellites "fly" 

In the Mechanical Design module, students study in detail the ancient inventions that are fundamental to the art and science of mechanical engineering. 

The units and lessons within the module are: 

· Introduction to mechanical design elements, with research project 

· Review or introduce physics principles of resistance, forces and motion 

· Use guest speakers to describe design elements and their jobs 

· Research, design and construct mechanisms using, in succession, planes and levers; wheels, gears, pulleys and cams; screws and springs 

· Research, design and construct a complex mechanism using all the machine elements 

· Students present weekly reports on their lab projects 

In the Robotics module, students will survey the history of robotics, learn about the major robot building elements in depth, and build several working models to enter in a contest.

The units and lessons within the module are: 

· Introduction to robotics history, terminology and uses 

· Work in groups to interactively design robots on the WWW 

· Understand basic building blocks of robotic machines from PowerPoint lectures and interactive CD 

· Build several versions of robots using purchased kits 

· Establishing contest rules and judging criteria; conducting the contest

In the Semiconductor Manufacturing module, students will examine the history of semiconductors from the first discrete transistors to today's integrated circuits. Over six weeks students will gain a complete understanding of semiconductor manufacturing processes and make their own transistor.

The units and lessons within the module are: 

· Introduction to semiconductors, processes, and facilities 

· Use the internet to research historic technology advances 

· Learn about clean rooms and strict environmental requirements 

· Wend through the major steps in the manufacturing process 

· Understand process modeling and create an effective process 

· Use process models to predict product yields 

· Develop organization and communication skills through team presentations 

In the Civil Structures and Analyses module, students will be introduced to the fascinating discipline of bridge design and construction. After considering the opportunities in civil engineering careers and surveying some historical highlights, the class members will use their considerable mathematics and science aptitudes to design, build, evaluate, and test basic bridge structures.

The units and lessons within the module are: 

· Introduction to civil engineering, careers, and history 

· Individual history research project using internet or library resources 

· Study different types of bridges and develop design criteria 

· Use vector geometry to analyze loads on simple bridges structures 

· Develop design evaluation criteria to test bridge performance 

· Design, construct and test a truss bridge to support maximum weight 

· Students are expected to describe their progress, challenges and results 

Alternative Module.  In the Basic Electricity and Electronics module, students will study fundamental concepts of electrical resistance, voltage, current, energy and power. Laboratory exercises are used to demonstrate concepts and design principles. Students will apply practical problem solving tools and become proficient in elementary electrical calculations.

The units and lessons within the module are: 

· Introduction to electrical concepts and history of electronics 

· Physics of electrical resistance 

· Voltage and potential energy 

· Current and electrical circuits 

· Energy and energy storage 

· Electrical power



	Texts & Supplemental Instructional Materials -- A list of district-adopted core textbooks and/or core literature, followed by other readings, articles, reports, etc., indicating if materials will be used in part or in their entirety.
Each module has a designated resource text for curriculum foundation and reference for student reports.  Texts, references, articles, worksheets, interactive lessons are all either included in the course material or referenced.  All course materials are available from the CETA Engineering/Technology web site at http://www.engineering-ed.org.  

The texts and supplemental instructional materials are described by each module writer and fit the structure and purpose of each curriculum module.  The essential information medium is an annotated PowerPoint presentation, usually one for each week of the course.  Teachers use the presentations to convey the educational material and guide students through their project assignments.  In all cases, specific material sources are listed along with ordering information and costs. Instructional materials include:

· Books, articles and reports either required or recommended reading.  

· Videos/CDs/Recordings.  There is a mix of motivational, inspirational, and education videos, including feature movies and historical or instruction tapes from commercial and government sources.   

· Software (e.g., simulators, control, computational, educational software)

· Kits (LEGOs, robotic devices, model rockets, teacher-designed material kits)

· Laboratory resources (including normal physics lab appointments, electrical test devices, special tools).

Following is a listing of major texts and supplemental materials that support each instructional module.

Studying Engineering: Studying Engineering, Raymond B. Landis, 2nd edition 2000, Discovery Press, Los Angeles, CA.

Aerospace Engineering:  Texts.  The Physics behind Flight, NASA Spacelink;  Flight and Spacecraft, University of Swathmore (UK), course handbook;  On-line Basic Course in Aeronautics, NASA Glen Research Center; Rocket Principles (NASA); Space Primer, the Aerospace Company, El Segundo, CA; Rockets: A Teacher’s Guide with Activities in Science, Mathematics, and Technology, NASA Publication EG-1996-09-108-HQ; Basics of Spaceflight, Jet Propulsion Laboratory, Pasadena, CA; Mathematics of Microgravity, NASA Publication; Occupational Outlook Handbook, US Department of Labor.

Mechanical Design: The Way Things Work 1998, David Macaulay, Houghton Mifflin Co., Boston, MA

Semiconductor Technology: Microchip Fabrication, Peter Van Zant, 3rd edition 1997, McGraw-Hill.

Robotics: Numerical Recipes in C, W.H. Press, et.al.,  Cambridge University Press, 2nd Edition, 1992.

Civil Structures and Analysis:  Designing and Building File-Folder Bridge, Colonel Stephen Ressler, US Military Academy, West Point, U.S. Government Printing Office.

Electronics: Electronics Technology Fundamentals, Robert T. Paynter and B.J. Toby Boydell, Prentice-Hall, 1st Edition 2002.

Computer Technology: The Complete Computer Repair Textbook, Cheryl A. Schmidt, Scott-Jones Inc, 3rd Edition 2002

Computer Aided Design: Technical Drawing, Frederick E. Giesecke, Macmillan Publishing, NY.



	Instructional Methods and/or Strategies – A general description of instructional methods including lecture, discussion, group work, readings, lab work, project-based learning, service-learning, library research, internet research, interviewing, videos, audiotapes, CD Rom, etc.

The WSV/ET Curriculum uses a standard teaching model with template for all curriculum models.  This approach balances a variety of teaching methods and educational.  Particular emphasis is on motivational introductions to each weekly unit (career guest speakers, videos, field trips, and demonstrations).  The knowledge is conveyed through prepared presentations delivered by instructors, guest, or student (teams).  Nominal two-day laboratories show applications and scientific methods to reinforce the learning.  Fridays are assessment/feedback days where teachers and students use a variety of assessment methods to drive home the learning experiences.   

A variety of instructional strategies will be utilized to accommodate all learning styles and to reinforce language, math and scientific skills while learning engineering concepts.

· Lecture and guided discussion (often designed and presented by student teams)

· Video presentations
· Laboratory activities

· Demonstrations of physical principles, equipment, procedures, and products
· Internet

· Field trips/speakers from industry

· Interactive computer instruction 

· Out‑of‑class work (homework) for projects, industry contacts, research and report assignments, and demonstration and presentation preparation.


	Assessment Methods and/or Tools – A description of assessment methods, including exams, quizzes, papers, homework assignments, projects, participation, attendance, etc.
Data Source:  Lesson Plan, Assessment section and Matrix contents (Friday eval/Feedback) 

WSVE/T uses continual and broad assessments in a variety of learning situations to evaluate student progress and learning retention. Assessments will test the students' basic knowledge and the students' ability to create solutions to problems.  In addition to the classical assessment, teachers evaluate academic and workplace performance (SCANS). The project-oriented activities provide evaluations in team and social skills as well.  

Student achievement in this course will be measured using multiple assessment tools including but not limited to: student maintained portfolios of notes, homework, project work and laboratory write ups, problem solving exercises, essay writing, and quizzes, practicals, homework, unit final exams. team activities, weekly oral reports, formal project progress reports (PowerPoint presentations).  Most curriculum modules employ weekly problem solving assignments in the laboratory and as problem worksheets.  Each lesson includes practice at mathematical and science problem solving and computations.  

	Assessment criteria – Indicate what criteria are used to assess student work.  For example, has the school or department developed rubrics that define quality work?  Until the State has published its academic performance standards, what is being used to define quality?

We use student-designed rubrics in many projects.  Developing "test and evaluation" criteria is intrinsic to the engineering field, so students will start to apply it here.  We also will use objective and subjective tests, presentations, competition results, speakers’ guidelines (e.g., Toastmasters grading) to expose students to academic and workplace evaluations.  Peer evaluation used in many projects is particularly relevant in school-to-work learning. Subjective assessments (classroom and laboratory behavior, quality of participation in discussions, quality of activity in the laboratory).

"Quality" in the engineering/technology course will to the extent possible emulate quality in the engineering field:  Students will work together to design, produce and deliver "products and services" that meet "expectations" 
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