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TO THE STUDENT
What do the followings items have in common: an MP3 player and a running shoe; a cell phone and a car; a kitchen utensil, a seed, and a toothbrush? You might have used all of these items before you even got to school today. Maybe you checked the weather on the Internet before you got dressed. Maybe you texted a friend for a ride to school. Maybe you ate a bowl of cereal for breakfast, then brushed your teeth.

All of these items affect the quality of your life, and all of them, even the seeds that produced the grains in your breakfast cereal, are examples of technological design. In the same way that engineers work continuously to create new cell phone features to keep you connected, they also use technology to create new breeds of grains and other plants to keep you fed.

You interact with technology all day, every day. But do you have a working knowledge of the technologies you and your family use? Is it enough to know when and how to use a device, or should you also understand how the device works? Should you learn more about the effects that device will have on the environment and on society?
Why This Book Matters

Engineering and technology permeate our daily lives. This book matters because modern nations depend on engineered innovations to keep their economies strong and their environments healthy. New technologies emerge continuously. Society’s leaders and responsible citizens must make informed decisions about the impact that technologies, both emerging and existing, will have on society. Yet few people fully appreciate and understand the role played by engineering and technology in modern life.
Although technology can improve the quality of our lives, it can also create undesirable consequences. Many of today’s major social issues involve a technological dimension. School is the ideal place to begin understanding technology and the role it plays in our culture. Whether technology is used to benefit or to afflict our society is our decision. Students can learn that people can and must control the development and application of technology so that it is used responsibly for the good of human kind with minimal negative consequences.
In this book, you’ll learn how engineers transform their knowledge of math and science into practical applications. You’ll explore how technological innovations have changed and continue to change our world. And you’ll have the opportunity to develop and test your own design solutions to interesting technological problems through the process of informed design.

Through your study of engineering and technology, you will become more technologically literate. Technologically literate people recognize that technology is not magic, nor is it beyond their control. Technology can be understood and therefore designed, modified, and influenced by intelligent, voting citizens. Technological decisions, and public policies stemming from them, must not be left to a technological elite, but rather to a technologically literate citizenry.
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How This Book Was Designed

Good textbooks are engineered. This textbook was designed by a team of authors, including teachers, engineers, scientists, and technologists. With sponsorship from the National Science Foundation, these national leaders in engineering and technology education worked together to answer a pressing question: “How can we help students develop the technological literacy they need to make informed decisions for tomorrow’s society?”

Driven by the national Standards for Technological Literacy, this book addresses the most contemporary technological content, using engaging, pedagogically sound, informed-design activities. Woven throughout the text are passages that will acquaint students with the requirements, responsibilities, necessary personal attributes and attitudes, and educational pathways that will lead to success in the various technological areas.

Features of This Text

This text is rich in features that demonstrate the importance of developing technological literacy:

· “Engineering Quick Take” presents chapter ideas within an engineering context and provides age-appropriate mathematical and scientific analyses.
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· “Technology and People” introduces readers to charismatic women and men who have made significant technological contributions.
· “Technology in the Real World” showcases interesting innovations and trends, fun facts, extreme engineering, and socio-technological impacts.
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· Design Activities are high-interest activities that place chapter ideas into engaging contexts. These activities lead students through the informed-design process, assisting them on their way to developing their own creative solutions to a wide variety of engineering design challenges.
· A companion Student Activity Guide contains Knowledge and Skill Builders (KSBs) that provide the underlying knowledge of concepts and skills students need to reach informed-design solutions, instead of merely engaging in unfocused trial-and-error problem solving.

What Is Informed Design?

As scientists investigate phenomena to contribute to our understanding of the natural world, engineers and technologists design products, structures, and systems that contribute to life in the human-made world. Design teams need members who know how to go about the process of designing and who understand the mathematical, scientific, and technological ideas that support effective, functional design. Successful designers understand these underlying ideas well. Therefore, they approach the design process from a knowledgeable, informed perspective.

This book offers design challenges at the end of each chapter to help promote its informed-design approach to solving design problems. This unique approach prompts students to begin the solution-finding process by first analyzing design specifications and constraints. Once these are understood, students are invited to complete a series of KSBs. KSBs are short, focused, practical tasks that provide students with the important background knowledge and skills they need in order to develop detailed design solutions.
After completing the KSBs, students discuss and propose alternatives and then select an optimal design. This process fosters discussion among students and between students and instructor. Student designs are tested, evaluated, and modified. Finally, students communicate their approaches and design solutions through class presentations and final design reports.

Support for Teachers

A robust Instructor’s Resource on CD provides teaching tools to help make classroom preparation efficient and effective:

· A complete instructor’s guide that includes correlations to the ITEA standards, instructional outlines, answers to feedback questions, and background for implementing design activities

· Chapter-by-chapter PowerPoint presentations

· A computerized test bank that allows instructors to tailor chapter tests to their assessment needs

· A complete correlation to the ITEA Standards for Technological Literacy

Acknowledgments

The authors and publisher wish to acknowledge the following educators and subject-matter experts who contributed their valuable wisdom and perspective throughout the development process:

Richard Bright, Roosevelt High School, Des Moines, IA

Toss Cline, James Madison High School, Gainesville, VA

Thomas A. Frawley, Past President, New York State Technology Education Association

Nick Gilles, Spring Valley Middle School, Spring Valley, WI

Jason Hancock, Central Dauphin High School, Harrisburg, PA

David A. Janosz, Jr., Executive Director, Technology Association of New Jersey

Thomas Kubicki, Assistant Professor, State University of New York at Oswego

Thomas Liao, Distinguished Teaching Professor, Stony Brook University, Stony Brook, NY

Alto Jo Longware, Ausable Valley Central School District, Westport, NY

Mark Piotrowski, Lower Merion HS, Ardmore, PA

Richard Steven Price, Riverdale Technical Education Center, Riverdale, GA

Albert Rossner, Jackson Area Career Center, Jackson, MI

Tony Suba, Ben Davis High School, Indianapolis, IN

Kirk Woosley, Skyview High School, Billings, MT

Edward Zak, (High School) Past President, New York State Technology-Education Association

In addition, the authors acknowledge the following instructors who provided invaluable assistance in field testing the Design Challenges:

Pat Boire, Bolton Central School District, Bolton Landing, NY

Chris DeHann, East Lansing High School, East Lansing, MI

Jenifer Lazare, Austin Independent School District, Austin, TX

Michael Norton, Elgin Independent School District, Elgin, TX

Robert Piotrowski, Keyport High School, Keyport, NJ

Kristy Rhodes, Oppenheim-Ephrata Central School, Oppenheim, NY

Lyma Robertson, Vander Cook Lake High School, Jackson, MI
Becky Thompson, Georgetown Independent School District, 
Georgetown, TX

Angela Wheeler, Austin Community College, Austin, TX

Lisa Wind, Richfield Springs Central Schools, Richfield Springs, NY

For their extraordinary development work and photo research, the authors and publisher acknowledge the contributions of Ann Shaffer and Mary Pat Shaffer, who have left an indelible impression on this text.

The authors would like to express our deepest appreciation to Mary Clyne, Product Manager for Engineering and Technology Education at Delmar Cengage Learning, whose managerial and publishing expertise gave us constant support during the development process, and whose good humor kept us on task and shepherded the project through its formative stages to its conclusion. Sincere thanks are offered to David Boelio and Jim DeVoe, who, as senior acquisitions editors, provided us with essential conceptual design support; and to Michael Tubbert, the Delmar/Cengage Learning content project manager who was our liaison to the editorial and production staffs. To our families, who supported us through the entire writing process, we express our sincerest appreciation.
We offer this work to all our friends and colleagues in engineering and technology education in the hope that it will contribute to the technological capability and career orientation of our students, as well as to the impact of engineering and technology education on teaching and learning.

About the Authors

Michael Hacker has served as a technology education classroom teacher, department supervisor, university teacher educator, and the New York State Education Department Supervisor for Technology Education. He has co-directed eight large-scale National Science Foundation (NSF) projects that advance K–14 science, technology, engineering, and mathematics (STEM) literacy. For more than forty years, technology education has been at the core of his professional life. He is a member of the prestigious International Technology Education Association (ITEA) Academy of Fellows, received the Epsilon Pi Tau Distinguished Service Citation; the ITEA Award of Distinction, and ITEA State Supervisor of the Year award; and the Institute of Electronics and Electrical Engineers Mathematics and Science Education award. He has authored or edited six books on technology education. He is currently codirector of the Center for Technological Literacy at Hofstra University.
David Burghardt is professor of engineering at Hofstra University. He is the author of ten texts in thermodynamics, diesel engines, and engineering fundamentals. He is a member of the National Academy of Engineering Committee on Understanding and Improving K–12 Engineering Education in the United States. He has codirected eight large-scale National Science Foundation (NSF) projects that advance K–14 STEM literacy. He is currently codirector of the Center for Technological Literacy at Hofstra University.
Linnea Fletcher is department chair of biotechnology at Austin Community College. She is a regional director for the NSF-funded Advanced Technological Education center grant, Bio-link. She presently serves as a program officer at the National Science Foundation.
Anthony Gordon is director for information technology for Saginaw Public Schools. He consults widely on Science, Technology, Engineering, and Mathematic (STEM) education implementation. A native of England, he served as design and technology advisor in the Staffordshire Local Education Authority and is a recognized leader in design and technology in the United Kingdom. He has edited three books on math, science, and technology integration.

William Peruzzi, a science educator and former principal, presently serves as curriculum coordinator for a New York State Energy Research and Development Authority grant that has placed photovoltaic weather systems and data acquisition systems in fifty New York State schools.

Richard Prestopnik is professor of electrical and computer technology at Fulton Montgomery Community College in New York. He has authored four books on microprocessors and digital electronics and published an invention disclosure as a computer engineer with IBM.

Michael Qaissaunee is founding director of the Mid-Atlantic Institute for Telecommunications Technologies (MAITT). He also serves as coprincipal investigator for the National ICT Center, located in Springfield, Massachusetts. In 2007, he received the Global Wireless Education Consortium (GWEC) Wireless Educator of the Year award.
ENGINEERING &TECHNOLOGY
Hacker ( Burghardt ( Fletcher ( Gordon ( Peruzzi ( Prestopnik ( Qaissaunee

Unnumbered Figures
[[UNF p. FM-9]]

[[UNF p. FM-9]]

[[UNF p. FM-9]]

[[UNF p. FM-9]]

[[UNF p. FM-10]]

[[UNF p. FM-10]]

[[UNF p. FM-10]]

[[UNF p. FM-10]]
Hacker FM-8

