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Objectives


(Grades 9-12)


This module will expose readers to the fundamental elements of a good engineering design, and to the creative problem solving methods practiced by engineers.


introduction


Engineering design is the creative process of identifying needs and then devising a solution to fill those needs.  The general procedure for completing a good engineering design can be called the Engineering Method of Creative Problem Solving.


The nature of problems that engineers must solve varies between and among the various branches of engineering.  Not every engineer uses the same steps in their design process, but Wright  uses the following list, which includes most of the steps of the design method that engineers use.


Identifying the problem.


Gathering needed information.


Searching for creative solutions.


Overcoming obstacles to creative thinking.


Moving from ideas to preliminary designs (including modeling).


Evaluating and selecting a preferred solution.


Preparing reports, plans, and specifications. (Project Planning)


Implementing the design. (Project Implementation)


Identifying the problem


Evaluating the needs or identifying the problem is a very important step in finding a solution.


The problem and needs should be stated in objective terms or specific terms as much as possible.


The engineer should also be careful not to make the problem unnecessarily broad.


Gathering Needed Information


After defining the problem, an engineer begins to gather all the information and data necessary to solve the problem trying to build on what has already been done before.


Searching for Creative Solutions


Some techniques that may aid a group or individual in obtaining a creative solution are brainstorming, checklists, attribute listing, the forced relationship technique, and adopting a different point of view.


Overcoming obstacles to creative thinking


Here are some specific actions and attitudes that can be employed to overcome obstacles to creative thinking:


Avoid placing unnecessary constraints on the problem being solved.


Search for different ways to view the problem, avoiding preconceived beliefs and stereotypical thinking.


Recognize that there are non-engineering solutions to many problems.  Consider approaches that other disciplines might use.


Look for relationships that are remote and solutions that are unusual and nontraditional.  Most creative thought involves putting experiences and thoughts into new patterns and arrangements.


Divide complex problems into manageable parts and concentrate on solving one part at a time.


Allow time for incubation, after periods of intensive concentration. 


Be open to a variety of problem-solving strategies.


MOVing from Ideas to Preliminary Designs


For engineers to move from ideas to a preliminary design, they must sort through the possible solutions and determine which ones are unworkable and which might have promise.


There are many techniques an engineer might use to determine if an idea has promise including preliminary sketching, laboratory tests, or a research project.


To facilitate the design process, engineers often rely on models: mathematical, simulation and physical.


Evaluating and Selecting a Preferred solution


There are many criteria that engineers use to evaluate the value of a solution or design, which may depend on the nature of the problem.  If the solution involves a product, great importance may be placed on safety, cost, reliability, and consumer acceptability.


PREPARING reports, plans, and specifications


After selection of the preferred design, it must be communicated to those who must approve it, support it, and translate it into reality.  This communication may take the form of an engineering report, or a set of plans and specifications.  Plans and specifications are the engineer’s means of describing to a manufacturing division or to a contractor sufficient detail about a design so that it can be produced or constructed.  Engineering drawings, written and oral communications, and scheduling and planning a design project are very important in implementing a design smoothly and efficiently. 


IMPLEMENTING the design


The final stage of the design process is implementation, the process of producing or constructing a physical device, product, or system.  Engineers must plan and oversee the production of the devices or products and supervise the construction of the engineered projects.  Different engineers may, of course, be involved in this final phase.  For the design engineer, implementing the design is the most satisfying stage of all.
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