COURSE SYLLABUS:  INTRODUCTION TO ENGINEERING DESIGN


Course # 605101CW

1 Unit
Course Description: Introduction to Engineering Design is an introductory course that develops student problem solving skills with emphasis placed on the development of three-dimensional computer models.  Students will learn a problem solving design process and how it is used to design products.  A Computer Aided Design (CAD) software program will be used to create, analyze, and evaluate the designs.  The techniques learned and equipment used is state of the art and currently being used by engineers throughout the country.  
Charleston County School District has articulation agreements with South Carolina four year and technical colleges to provide the opportunity for college credit.  Students are also eligible for work based learning opportunities.
Instructional Philosophy: All Wando High School pre-engineering courses have the same instructional philosophy – students learn better when they are engaged in real-world learning opportunities that are relevant to their lives or interests. The intent of the program is to make math and science relevant for students interested in engineering by engaging them in hands-on, real-world projects related to the field of engineering. The instructional strategy used is called activities-based, project-based, and problem-based learning or APPB learning. 
Activities are a method of instruction that involve directed teaching of a particular process or procedure. Project-based learning is a comprehensive approach to instruction that presents a project or relevant activity that enables students to synthesize knowledge and to individually resolve problems in a curricular context.  Problem-based learning is both a curriculum organizer and an instructional strategy that presents a problem, which is relevant and related to the context, where students are the stakeholders.  Students synthesize and construct knowledge to help them actively grapple with the complexities of the problem and develop strategies to direct their own learning.  When students experience a problem in context, they are more likely to make connections and thus see the value in what they are learning.

Research shows that schools practicing APPB learning experience an increase in student motivation, an increase in cooperative learning skills and higher-order thinking, and an improvement in student achievement. 
Power Standards and Course Goals: Students in the IED class will demonstrate attainment of the Accreditation Board for Engineering and Technology Standards (ABET) requirements at the basic educational level for entry into college engineering coursework.  These standards include the following.

The student will:

A.   apply knowledge of mathematics, science, and engineering

B.   design and conduct experiments, as well as analyze and interpret data

C.  design a system, component, or process to meet desired needs within   realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

D.  function on multi-disciplinary teams

E.  identify, formulate, and solve engineering problems

F.  determine professional and ethical responsibility

G.  communicate effectively

H.  research and analyze the impact of engineering solutions in a global, economic, environmental, and societal context 

I.    recognize the need for, and an ability to engage in life-long learning

J.   use the techniques, skills, and modern engineering tools necessary for engineering practice
This course of study includes lessons on:

· Engineering Design Process

· Sketching

· Measurement, Statistics, and Applied Geometry

· Presentation Design and Delivery

· Engineering Drawing Standards

· CAD Solid Modeling

· Reverse Engineering

· Product Design Innovation

· Graphic Design

· Engineering Ethics

Grading Practices: Grades will be determined using a point system.  Each graded activity, project, problem, exam, or other assignment will be assigned a point value based on the time required to complete the assignment and the importance of the assignment.  The student’s overall grade will be calculated by dividing the total points earned by the total number of points possible and converting to a percentage. 

Engineering Department policy dictates: 

Students are not allowed to re-take an assignment for a higher grade, unless the teacher decides to re-administer the assignment to the entire class.

An end-of-course final exam which will count 20 percent of the course grade. The end of course exam will be given in two sessions, Part A and Part B. Part A is a practical exam.  Part B is a comprehensive multiple choice exam. Students may exempt Part A with a combined A average for both quarters and a Stanine score of 7, 8 or 9 on the PLTW assessment (Part B).  No student may exempt a final exam with unlawful or unexcused absences on their attendance record.

Late work will be assessed a one letter grade per day penalty, subject to mitigating circumstances agreed upon by the teacher.

Several projects span multiple weeks in this course.  It is expected that no single day absence, that occurs with four or more days before the due date, will impact the project due date.  For example, Arbor Press project start date is November 5th and is due November 21st.  Any absence that occurs before November 18th will not impact the due date. It is the student’s responsibility to find the time to make up work due to lost classroom time.  If an absence spans two, or more, days, the student will present a plan of action to the teacher. Students that participate in field trips will receive no extension.  If a project is due on the day of a field trip, the student is responsible for turning it in prior to leaving on the trip. It is the expectation of teachers that students who know of an absence will work ahead of schedule to meet the project due date.
The engineering department has adopted the policy of giving a student 33% of the credit for major assignments and projects that are not turned in for grading. Work that is submitted late (after the bell ending the class on the due date, unless otherwise specified) will lose credit equal to one letter grade point equivalent per day, subject to mitigating circumstances agreed upon by the teacher. The 33% rule will automatically apply after five days.
Grading Scale:

A = 100-90,   B = 89-80,   C = 79-70,   D = 69-60,   F = 59-0.

Major Course Assessments and Projects: Many assessments will be given over the semester.  However, the major course projects and problems are:
Unit 1:  Evolution of a Product
Unit 2:  Pictorial and Multiview Sketching
Unit 3:  Dial Caliper Problem
Unit 4:  Puzzle Cube
Unit 5:  Physical Property Analysis

Unit 6:  Product Improvement
Unit 7:  NA

Unit 8:  Arbor Press
Unit 9:  Final Design Problem
Each student will keep an Engineer’s Notebook and an ePortfolio of best work which will be assessed periodically throughout the course.   

Recommended and Required Readings: Students will be required to read professional journals throughout the semester to conduct research for activities, design projects, and problems.  Additionally, the following textbooks may be used:
PLTW: Engineering Design: An Introduction, 1st Edition 
By Karsnitz, Hutchison, O’Brien

ISBN: 1418062413

Engineering Drawing and Design, 4th Edition 

by Madsen Shoemaker

ISBN:  1418029874   
Extra Help Opportunities: 
            7:45 – 8:20 a.m.  Monday thru Friday, except Wednesday
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