Design Working Group

Feb 25, 2008

Attending: Robert Howe, Margo Seltzer, Lynn Stein, Howard Stone, Woody Yang, Jen Casasanto 

Meeting schedule:

Mondays from 11:00 to 12:00 and when necessary Thursdays 10:00 to 11:00 

In the Dean's conference room, Pierce 219

Action items:

1. Define design in our context (ongoing)

2. Begin to create list of materials we should consider:

- Dym, Engineering Design

- Crawley, Rethinking Engineering Education

Scope
Venky wants to know what we have now in design, what is deficient, what are other schools doing, what do we want to try to incorporate. 

We have graduates, what would we like them to feel comfortable being able to do? When we give them a degree that says 'engineering' on it, what are we promising the world?

Definitions of design to consider
ABET definition:

Engineering design is the process of devising a system, component, or process to meet desired needs. It is a decision-making process (often iterative), in which the basic science and mathematics and engineering sciences are applied to convert resources optimally to meet a stated objective. Among the fundamental elements of the design process are the establishment of objectives and criteria, synthesis, analysis, construction, testing and evaluation. The engineering design component of a curriculum must include most of the following features: development of student creativity, use of open-ended problems, development and use of modern design theory and methodology, formulation of design problem statements and specification, consideration of alternative solutions, feasibility considerations, production processes, concurrent engineering design, and detailed system description. Further it is essential to include a variety of realistic constraints, such as economic factors, safety, reliability, aesthetics, ethics and social impact." (Elsewhere in the ABET criteria for accreditation, they stress the use of teams in solving problems and performing designs.)

Dym definition: 

Engineering design is the systematic, intelligent generation and evaluation of specifications for artifacts whose form and function achieve stated objectives and satisfy specified constraints. 

Discussion Thoughts
Dym's definition sounds as if he is starting with a well-defined problem, stated goals/stated definitions in design is a problem in itself. Stating and defining goals is part of design process. Problem setting as opposed to problem solving. 

Problem solving - there is a goal and constraints.

Creative problem solving is broader, it does require real world constraints, design is grounded because it has a success criteria. In planning design, you determine 'this is how I will judge my success.'

Our students are told a specific view of a narrow problem, and given a narrow approach which is not creative. In most design problems there is no defined right answer. 

Is engineering design different because it uses science and math? It can be defined as a set of technical tools commonly brought to bear, not limited to science and math. It's not the ideal technical solution; it is really shaping the technology to the best solution. (Margo's example of teaching databases, the right design depends on application workload, the tools are software and disk loads.

What makes engineering design fundamentally different from architecture design? The heart of engineering design is based on fundamental engineering tools and techniques, it can involve social, political, economic, etc context.

Defining goals - next steps
What should the graduate attributes be of our students?

If we have a set of design characteristics important to the thinking of a student, then some part of this is in every engineering student. 

Potential Speakers on Design
1. Woodie Flowers, MIT, Professor of Mechanical Engineering, Emeritus (Lynn will contact)

2. Alex Slocum, MIT, Professor of Mechanical Engineering (teaches sophomore design process)

3. T. Michael Duncan, Cornell, Professor of Chemical and Biomolecular Engineering (teaches freshman design in context of Chemical Engineering)

4. Clive Dym, Harvey Mudd College, Professor of Engineering Design (Jen checking on video of MIT talk in Nov)

5. H. Scott Fogler, University of Michigan, Professor of Chemical Engineering 

6. J. Edward Colgate, Northwestern University. Professor of Mechanical Engineering (head of new design institute, Rob could invite)

Potential times for speakers
1. Tuesday at 4:00, April 22 available

2. Friday's at 4:00 (Applied Physics)

3. Friday's at 3:00 (EE)

Suggestions for Additional Research
1. Harvey Mudd College

2. Olin

3. Stanford Mechanical Engineering

4. Cornell Chemical Engineering

5. Michigan

6. Princeton - all 6 engineering degrees
7. Georgia Tech – re-factored curriculum, 8 threads

