Design for Engineering
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Unit 2: Design and Problem Solving

Student Reading Assignment
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“Concepts of Engineering and the Importance to Technological Literacy”

Name: _________________  Date: __________

The study of technology is the study of the human quest for solutions.  Humans are unique from other species in that they design and use tools.  Throughout history humans have developed ever more complex tools to help control the natural and human-made environment.  In recent years technology has solved problems of survival in extreme conditions of cold, heat, pressure, vacuum, and radiation.  Technology also gives us tools for everyday living such as the can opener, microwave oven, clothing, and many others.  In our constantly changing society, the effects technology plays on its members and environment can be easily seen.  One skill will never be outdated – the ability to solve problems.  Solutions are generated in order to answer problems.  Look around you at something human-made and find the problem it was intended to solve.  The last two centuries have provided us with almost all of what we take for granted today.  Some examples are the stethoscope (1816), the telephone (1876), the incandescent lamp (1879), the automobile (1885), and the radio (1895).

These new products have changed the way people live, work, are educated and the way we spend leisure time.  Each new development, invention or product has the potential to effect change in our society and our world – sometimes beneficially and sometimes not.  Understanding the nature of technology and how we employ it brings us to the subject of the problem-solving process.  
Technologically capable people are able to: 

· recognize problems needing practical solutions; 

· develop and evaluate a variety of alternative solutions to a perceived problem; 

· select, optimize, and apply knowledge and other resources to solve practical problems; 

· work within imposed constraints and with limited resources; 

· assess the effectiveness of technological solutions; 

· make value judgments regarding possible and actual actions taken while solving problems; 

· feel comfortable learning about and using systems and tools of technology in the home, in leisure activities, and in the workplace. 
Is there a difference between science and engineering?  The primary difference between scientists and engineers lies in their goals. The scientist's goal is to understand the natural world, while the engineer's is to design a device or process that solves a problem or meets a need. There are other differences as well. Scientific inquiry involves activities like formulating a researchable question, applying relevant theory, generating hypotheses, and designing experiments. Technological innovation starts by framing a problem to be solved or a need to be satisfied, and continues through generating and evaluating potential solutions, creating a design within constraints, and building and testing prototypes. 




In other words, technological innovation is not simply applied science; it is a field in its own right. And it is as important to learn about engineers' work and the technologies they create as it is for them to learn about scientists' work and the knowledge they produce.





We must understand that engineers are problem solvers for humanity and that they design solutions to problems by using mathematics, scientific knowledge, and physical tools and materials as they are guided by the engineering design principles.  By the end of this unit these questions should be considered for providing further insight:

1. How does the creation of individual solutions to technological problems lead to a changed world and changes our daily lives?

2. How do engineers contribute to the forward progress of humankind?

3. How will an understanding of engineering design lead to a better understanding of my world?

4. What can I take from the engineering design process to create a more successful future?

5. Is engineering a career for me? Why?

Sources

http://www.madison.k12.wi.us/toki/tecliter.htm
http://www.astc.org/pubs/dimensions/2002/sep-oct/technology.htm
VCSU reading assignment
Standards covered

Standard 1: Students will develop an understanding of the characteristics and scope of technology.

Benchmarks:

      J.   The nature and development of 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 the results of specific, goal-directed   

            research.
Standard 3: Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study

Benchmarks:

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 promotes the advancement of science and 

      mathematics.

Standard 4: Students will develop an understanding of the cultural, social, economic, and political effects of technology.

Benchmarks:

H.  Changes caused by the use of technology can range from gradual to  

      rapid and from subtle to obvious.
I.  Making decisions about the use of technology involves weighing the  

     trade-offs between the positive and negative effects.
J.  Ethical considerations are important in the development, selection, and     

     use of technologies.
K.  The transfer of a technology from one society to another can cause    

      cultural, social, economic, and political changes affecting both 

      societies to varying degrees.
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