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Pre-Engineering
Course Description 
1.
Course Title:

Pre-Engineering 

2. CBEDs Title:

Exploring Engineering & Design
3. Job Titles:

Refer to Labor Market Survey

4.
Course Description:
Pre-Engineering is a rigorous course designed to create an interest in Engineering as a career goal and provide hands on instruction in a variety of related technologies.  Scientific principles, mathematical concepts and communication skills are taught through a rigorous, activity oriented, approach.   Student teams will progress through an articulated modular instructional system.  This project will include team design of an engineering drawing, a production plan, a cost estimate, and a technical report.

Pre-Engineering provides hands on experiences and examples in action of material covered in core math and science classes.  This relevant course provides students with exposure to a variety of engineering related career paths through material content and a strong relationship with industry professionals.  Industry makes available people who will present various topics including the importance of college education and how in class learning applies to real-world occupations.  Industry affiliates will also provide in-depth tours of their facilities.
5. Course Prerequisites:


6. Course Hours: 
 
Classroom Hours 676 + 44 (CC) = 720
7. Course Dates:
  
Reviewed May 21, 2008
8. Course Outline:


A.
Career Preparation Standards/SCANS:

All work site learning methodologies including Community Classroom and Cooperative Vocational Education will be utilized when appropriate.

· Students will understand how personal skill development affects their employability.  They will exhibit positive attitudes, self confidence, honesty, perseverance, self discipline, and personal hygiene.  They will manage time and balance priorities as well as demonstrate a capacity for lifelong learning.

· Students will understand key concepts in group dynamics, conflict resolution, and negotiation.  They will work cooperatively, share responsibilities, accept supervision, and assume leadership roles.  They will demonstrate cooperative working relationships across gender and cultural groups.

· Students will exhibit critical thinking skills, logical reasoning, and problem solving.  They will apply numerical estimation, measurement, and calculation, as appropriate.  They will recognize problem situations; identify, locate and organize needed information or data; and propose, evaluate, and select from alternative solutions.

· Students will understand principles of effective communication.  They will communicate both orally and in writing.  They will listen attentively and follow instructions, requesting clarification or additional information as needed.

· Students will understand occupational safety issues including the avoidance of physical hazards in the work environment.  They will operate equipment safely so as not to endanger themselves or others.  They will demonstrate proper handling of hazardous materials.

· Students will understand career paths and strategies for obtaining employment within their chosen fields.  They will assume responsibility for professional growth.  They will understand and promote the role of their field within a productive society, including the purposes of professional organizations.

· Students will understand and adapt to changing technology by identifying, learning, and applying new skills to improve job performance.  They will effectively employ technologies relevant to their fields.

· Students will understand complex inter-relationships of systems.

· Students will understand systems – know how social, organizational, and technological systems work and operate effectively with them.

· Students will monitor and correct performance – distinguish trends, predict impacts on system operations, diagnose systems’ performance and correct malfunctions.

· Students will improve or design systems – suggest modifications to existing systems and develop new or alternative systems to improve performance.

· Students will understand all aspects of the industry including: planning, management, and finance; technical and production skills; underlying principles of technology; labor, community, health, and environmental issues.

B. Content Area Skills: Students will be able to understand and demonstrate competencies in the following areas that may lead to entry-level employment.
· Introduction 

· Safety 

· Energy 

· Aerodynamics 

· Weather 

· Automotive Technology 

· Hydraulics 

· Pneumatics 

· Electronics 

· Computer Aided Drafting and Design 

· Construction 

· Computer Aided Manufacturing 

· Robotics 

· Computer Assembly And Repair 

· Computer Aided Publishing 

· Multimedia Production 

· Graphics and Animation 

· Audio and Video Technology 

· Digital Communications 

· Biotechnology 

· Navigation and GPS

· Laser and Fiber Optics 

· Technical Report Writing 

· Job Seeking Skills 

C. Expected Student Proficiencies:  
· Students will recognize the various concepts of safety as it relates to technical apparatus operation and performance in the industrial settings. 
· Students will identify the different forms of productive energy and energy systems in our environment. 
· Students will know how to prepare engineering sketches and develop reports and technical data specifications of typical product designs. 
· Students will understand how to use a computer, computer aided design software, and peripheral devices to create an image or drawing in the design and documentation of an object. 
· Student will know the fundamentals of the theory, measurement, control and applications of electrical energy, to include AC/DC, components with transistors, motors, and digital devices. 
· Students will understand key concepts in group dynamics, team conflict resolution, and negotiation.  They will demonstrate cooperative working relationships. 
· Students will demonstrate problem solving abilities through competition based applications and projects of engineering concepts.
· Students will understand principles of hydraulics, pneumatics, and mechanics as they relate to manufacturing and industrial processes. 

D.
Hours of Instruction:  Hours 676 + 44(CC) = 720

See course outline for breakdown of instructional hours.

E.
Industry/Licensing: None
9. Additional Recommended/Optional Items:

A. Articulation: None 
B.
Academic Credit:  None 
C.
Instructional 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 

A typical class will consist of
· Lectures
· Discussion group work
· Lab 
· Project based learning
· Industry presentations/guest speakers when available
D.
Evaluation:

E.
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 the entirety. 

Handouts and Instructor Notes:


Engineering Mechanics, McGill and King, PWS – Kent Publishing (1989)


Introduction to Thermal Sciences, Schmidt, Frank W.,Henderson, Robert E., Wolgemuth, Carl H., John Wiley and Sons (1984)


Advanced Design and Technology, Norman, Eddie, Cubitt, Joyce, Urry, Sid, Whittaker Mike, Addison Wesley Longman (1995)

F.
Certificates:  Certificate of Completion 
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