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Design for Engineering

Unit 2

Instructor: Brian Vance

The Engineering Design Process
Engineers perceive themselves as problem-solvers for mankind.  They admire great inventors like Edison and motivated by service, by an interest in their work, and by financial rewards, as most of us are. The focus of this unit is on understanding 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 process.

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  One skill will never be outdated – the ability to solve problems.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.  Te process for designing solutions to technological or engineering problems is referred to as “Engineering Design.”  Design is the planned process of change.  It means to end up with an intentional result by minimizing trade-offs and controlling risks.  Any answer is correct as long as it solves the original problem.  One can look at the design process as a loop.  It is not a linear process in which one thinks and acts in separate, sequential steps.  Rather it is a process that thinking/questioning/evaluating mode and an active/doing mode.  These modes have been called the active and reflective phases of design.

(Valley City State University)
Technological literacy can be described as the intellectual process, abilities and dispositions needed for students to understand the link between technology, themselves and society in general.  TL is concerned with developing students’ awareness of how technology is related to the broader social system, and how 
technological systems cannot be fully separated from the political , cultural and economic frameworks which shape them.  In order to achieve an informed, balanced and comprehensive analysis of the technological influences on their lives and then be able to act on the basis of their analysis, students require certain levels of knowledge, skills and abilities.  These include:
· Understanding that technology includes hardware, know-how, cultural needs and desires, and economic and political decision making
· Understanding how technology shapes and is shaped by society

· Understanding that technological issues involve conflicting assumptions, interpretations and options

· Having the necessary data collection and decision making skills to make intelligent choices

· Having the ability and desire to take responsible action on social issues

A technologically literate person is someone who critically examines and questions technological progress and innovation.  To be critical about technology means t have “the intellectual skills to analyze the pros and cons of any technological development, to examine its potential benefits, its potential costs, and to perceive the underlying political and social forces driving the development” (Fleming, 1987, p.6).  Decisions about the creation and use of new technology involve human, social and environmental issues which place constraints and limits on the solutions.  Values also influence intellectual processes, since anything that involves choice also involves consideration of whose values are shaping a particular technological development.  The capacity to make critical judgments involving technology increases the ability of students (as citizens) to use such knowledge to shape and influence their environment.
Technology can be defined through the following understandings:

1. Technology is more than the “hardware” or the non-natural objects manufactured by humans.

2. Technology includes “know-how”, i.e., having the information, skills and procedures necessary to design, produce or use technology.  Such “know-how” is not sufficient in itself.

3. Technology is the process of manufacturing the hardware, which includes the economic, social and political environments that make this manufacture possible.  

4. Technology is the use of hardware and people in order to extend human capabilities.  (for example, the use of automobiles leads to a system of roads, gas stations and driving laws.  It is this combined system that extends the human capability of moving about.)

5. Technology is an ordered, rational effort to solve definable problems.

Technology enriches and eases daily life, but can carry with it unanticipated side effects.  It is important to consider the benefits compared with the costs – in terms of resources, value and money – before and during the development of a technology.  There is always a degree of risk involved, because of the difficulty in predicting all the effects of a particular technological development.  As technology is at the heart of many of the critical issues facing today’s society, students need to develop an understanding of both the benefits and the risks inherent in any given technological innovation.  In order to make intelligent decisions on technological issues, it is important for students to understand how technology and society influence each other and then be able to use this knowledge to shape public policy in a democracy.
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