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Design for Engineering 

Unit 2



The Engineering Design Process

Engineers perceive themselves as problem solvers and solution creators for mankind. Engineers admire men like Thomas Alva Edison and Henry Ford whose work helped to drive the advancement of industry forward in this country. These individuals are motivated by service, an interest in their work, and financial gain like all of us.

This unit examines how engineers create the solutions used by mankind. What types of skills are required to be a problem solver or a solution creator? The skills required are the ability to use mathematics, scientific knowledge, and physical tools and materials as they are guided by the engineering design process.
Engineers are designers and problem solvers, but technology is the quest for solutions by human beings. Human beings are unique from other species on the planet since we can think and have opposable thumbs to build things. Human beings can and have throughout history develop complex tools to help control the natural and human-made environment. The environment of the last fifty has presented unique challenges for difficult conditions of cold, heat, vacuum, pressure and radiation. Technology has also developed many tools for everyday life such as the can opener, computer, microwave oven, clothing and many others. The skill has will always be necessary and will never be outdated is problem solving. Solutions develop our ability to find solutions through problem solving. If you look at the human created items of the last two hundred years you see and you can find the problem it was created to solve. Some examples of these solutions are the stethoscope (1816), the telephone (1876), the incandescent light bulb (1879), the automobile (1885), and the radio (1895).

Every new product created changes how we as a people live, work, are educated, and spend our free time or leisure time. Each and every new development, product, innovation, and invention has the potential to change our society and the environment we live in. these changes can be beneficial or harmful, and sometimes both at the same time. Our ability to understand the nature of technology and how we employ technology leads us to the problem-solving process. The process for designing solutions to technological or engineering problems is referred to as “Engineering Design”. Design is the intentional planned process of change which means to end up with the intended results by minimizing the trade-offs and controlling risks.  Any answer maybe correct if it solves the original problem. The design process can be viewed as a loop. It is not a process in which one acts in separate and sequential steps like in a straight line approach. In reality it is a process that thinking/questioning/evaluating mode and an active /doing mode work hand in hand to solve the problem. These two modes have been called the reflective and active stages of the design process.
(Valley City State University)

Steps of the design process are:

1. Identify the problem – what is the problem
2. Define or “refine” the problem – be specific narrow the choice to one problem
3. Gather information investigate ways to solve the problem – search all over for information and choices

4. Develop alternative solutions - find more than one way to solve the problem
5. Select and refine the best solution – look at the solutions pick the best choice use it fix the things that won’t work
6. Express your solution draw a sketch to show idea – put your ideas down on paper to show to others and get help
7. Build a model or prototype – build a model or prototype to show others and test.
8. Evaluate revise and refine the solution – use your prototype to see how things work get the kinks out
9. Communicate your solution – tell the world how your solution works and how well it works.
(Technology Shaping Our World, Gradwell J., Welch M., and Martin E copyright 1991)
  
Remember there are no perfect solutions there may be solutions that work better than others but there is not a perfect solution, so if you don’t succeed the first time continue to try you will come up with a solution that will work. “How many different solutions did Edison try before he got the light bulb to work? 3000 according to the website: http://www.thomasedison.com/brockton.htm. “
“Technological literacy is knowledge about what technology is, how it works, what purposes it can serve, and how it can be used efficiently and effectively to achieve specific goals. According to the website: http://www.ncrel.org/engauge/skills/techlit.htm”
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Students Who Are Technologically Literate:                                                            Demonstrate a sound conceptual understanding of the nature of technology systems and view themselves as proficient users of these systems.

· Understand and model positive, ethical use of technology in both social and personal contexts.

· Use a variety of technology tools in effective ways to increase creative productivity.

· Use communication tools to reach out to the world beyond the classroom and communicate ideas in powerful ways.

· Use technology effectively to access, evaluate, process and synthesize information from a variety of sources.

· Use technology to identify and solve complex problems in real-world contexts.

http://www.ncrel.org/engauge/skills/techlit.htm
A Gallup poll conducted in the spring of 2001 asked a sampling of Americans what course of action the United States should take if there were a shortage of qualified workers in a particular area of technology: (a) bring in technologically literate people from other countries, or (b) take steps through our schools to increase the number of technologically literate people in this country. 
Ninety-three percent said that steps should be taken through our schools to increase the number of technologically literate people in the U.S. The poll, commissioned by the International Technology Education Association (ITEA), also revealed that the American public is virtually unanimous in viewing technological literacy as an important goal for people at all levels.  
That technological literacy is taking on a new significance in this country is further evidenced by a 2002 report from the National Academy of Engineering and National Research Council. The report calls for a "broad-based effort to increase the technological literacy of all Americans." It states that technology education should begin as early as kindergarten and should involve all subjects. The use technology and hands-on education allows the student to build and see the theory in practice reinforcing what has been learned in the textbook setting.
http://www.michigan.gov/mdcd/0,1607,7-122-1680_2629_2722-51923--,00.html
Similarities between Engineering and Technology Literacy

The similarities between engineering and technology literacy are based on their common desires and principles. 

1. Both believe the use and understanding of mathematics, science and technology.

2. Understand the interaction between society and engineering and technology.

3. Understanding systematic principles.

4. Understanding ecological principles.
5. Use and recognize inquiry skills, apply knowledge in retrieving information, and recognize and analyze major limitations in the usefulness of information.

6. Understand and use the abilities of the engineering design process

A. Define the problem.
B. Brainstorm, research, and generate ideas.

C. Identify criteria and specify constraints.

D. Develop and propose solutions and choose between alternative solutions.

     E. Implement a proposed solution.

     F. Make a model or prototype.

     G. Evaluate a solution.
7.  Identify, formulate, and solve engineering problems.
8. Employ tools and equipment and use the correct tools and techniques.
9. Capable of working individually or in a group to solve a problem.

10. Have the ability to communicate solutions in portfolios, design sketches and drawings, journals, logs, multi-media presentations, and audio-visual presentations.
(VCSU Technology 660 unit 2 reading assignment)
These similarities are the basis upon which the cooperation between engineering and technology literacy occurs. This common ground in the criteria use to teach engineering courses (Engineering Program Standards ABET) and the standards used for teaching technology education classes   

(Standards for Technological Literacy). The standards for Technological Literacy (STL) provide the cooperation between these two groups allows students to have a better understanding of the field of engineering and better serves students who maybe considering a career in a field of engineering. 
Differences between Engineering and Technology Literacy
Technology Literacy stresses additional concepts and principles than engineering does. Technology Literacy also expects a student to understand the historical significance of previous advancement of technology and engineering. Students are expected to be able to understand technological knowledge and the history of technology. A technology student should understand the properties of objects and materials. A technology student must understand about the risks and the benefits of design solutions. Technology student understand resources by demonstrating an understanding of earth materials, such as building materials and sources of fuel and also an understanding of resources and human use. Technology Literacy also stresses an understanding of the impact and consequences pf product and systems and consequences of actions.
Many of the items listed in the above paragraph are spoken about and implied as necessary in engineering but are not directly part of their standards. However engineering standards address the importance of life long learning and technology literacy does not.
(VCSU Technology 660 unit 2 reading assignment)
Standards used for this reading assignment:
Standard 1: Students will develop an understanding of the characteristics and the scope of technology.                                                                                  J. The nature and development technological knowledge and processes are functions of the setting.                                                                 K. The rate of technological development and diffusion is increasing rapidly.                                                                                                                   L. Inventions and innovations are results of specific, goal-directed research.                                                                                                          M. Most developments of technologies these days are driven by the profit motive and the market.

Standard 3: Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study.                                                  G. Technology transfer occurs when a new user applies an existing innovation developed for one purpose in a different function.             H. Technological innovation often results when ideas, knowledge, or skills are shared within a technology, among technologies or across other fields.                                                                                         J. Technological progress the advancement of science and mathematics. 

Standard 4: Students will develop an understanding of the cultural, social, economic, and political effects of technology.                          H. Changes caused by the use of technology can range from gradual to rapid and subtle to obvious.                                                                  I. Making decisions about the use of technology involves weighing the trade-offs between the positive and negative effects. K. the transfer of a technology from one society to another can cause cultural and social, economic, and political changes affecting both societies to varying degrees.
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Unit 2 Quiz

1. Who was Rube Goldberg?

2. What is technology literacy?

3. Engineers perceive themselves as

A. thinkers and doers

B. workers and leaders

C. problem solvers and solution creators 

D. leaders among men

4. True or False: Every new product created changes how we as a people live, work, are educated, and spend our free time or leisure time.

5. The process for designing solutions to technological or engineering problems is referred to as __________________________.

6. What are the steps of the design process?

A.

B.

C.

D.

E.

F.

G.

H.

I.

7. True or False: Technological literacy is knowledge about what technology is, how it works, what purposes it can serve, and how it can be used efficiently and effectively to achieve specific goals.
8. Provide one similarity between engineering and technology literacy.

9. Provide one difference between technology literacy and engineering.
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Name: __________________________

Unit 2 Quiz

1.  Who was Rube Goldberg? 
Rube Goldberg was a cartoonist who founded the National Cartoonist society and was its first president. He also created many machines that made fun of how we do things and the made you wonder what would happen next as the fulfilled their assigned task
2. What is technology literacy? 
Technology literacy is knowledge about what technology is, how it works, what purposes it can serve, and how it can be used efficiently and effectively to achieve specific goals.
     3. Engineers perceive themselves as

a. thinkers and doers

b. workers and leaders

c. problem solvers and solution creators 

d. leaders among men

4. True or False: Every new product created changes how we as a people live, work, are educated, and spend our free time or leisure time.

5. The process for designing solutions to technological or engineering problems is referred to as Engineering Design_____.
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6. What are the steps of the design process?

a. Identify the problem
b. Define or refine the problem
c. Gather information investigate ways to solve problem
d. Develop alternative solutions
e. Select and refine the best solution
f. Express your solution sketch your idea

g. Build a model or prototype
h. Evaluate revise and refine your solution
I. Communicate your solution
7. True or False: Technological literacy is knowledge about what technology is, how it works, what purposes it can serve, and how it can be used efficiently and effectively to achieve specific goals.
8. Provide one similarity between engineering and technology literacy.

Any of the ten listed in the reading assignment

9. Provide one difference between technology literacy and engineering.
Any of those in the reading assignment

2006 Greg Heitkamp
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