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Course Description:
A course that teaches problem-solving skills by using a design development process. Models of product solutions are created, analyzed and communicated using solid modeling computer design software. This course is part of the Project Lead the Way curriculum.
Course Objectives:

This course is intended to:

1. Instruct on the use of modeling software to create visual models.
2. Introduce a formal process of industrial design.

3. Impart the ability to think with a “systems view” to understand complex relationships and machines.

4. Present methods of research to include peer-reviewed literature and library resources.  

5. Demonstrate the use of mathematics for modeling and design. 

Student Learning Outcomes:
At the successful conclusion of this course the student should be able to:

1. Proficiently use solid modeling software to create models and engineering drawings.

2. Use an input-process-output-feedback diagram to model and compare the behavior of natural and engineered systems. 

3. Find and use mathematical models that behave in the same manner as the processes under investigation. 

4. Manage a group engaged in planning, designing, implementation, and evaluation. 

5. Analyze subjective decision making problems to explain the trade-offs that can be made to arrive at the best solution.
6. Apply algebraic and geometric concepts and skills to the solution of problems.
7. Refine their research ideas through library investigations, including electronic information retrieval and reviews of the literature, and through peer feedback obtained from review and discussion.
8. Develop and present proposals including formal hypotheses to test their explanations.
Length of Course:
120 Hours
Grading Method:

Letter Grade or Pass/ No Pass
Course Prerequisites: 


 None
Required Textbooks:
Project Lead the Way Principles of Engineering Curriculum
Madsen, David (2002). Engineering Drawing and Design. Delmar: Albany New York
Major Topic Outline:
Unit 1 Introduction 

Section 1.1 History of Design 

Section 1.2 Professional Organization 

Section 1.3 Career Opportunities 

Section 1.4 Educational Requirements 

Unit 2 Introduction to Design 

Section 2.1 Design Process 

Section 2.2 Principles and Elements of Design 

Unit 3 Student Portfolio Development 

Section 3.1 Portfolio Development 

Unit 4 Sketching and Visualization 

Section 4.1 Techniques 

Section 4.2 Pictorial 

Section 4.3 Annotated Sketches 

Unit 5 Geometric Relationships 

Section 5.1 Forms and Shapes 

Section 5.2 Geometric Constraints 

Section 5.3 Cartesian Coordinate System 

Unit 6 Modeling 

Section 6.1 Conceptual 

Section 6.2 Graphical 

Section 6.3 Physical 

Section 6.4 Mathematical 

Section 6.5 Computer 
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