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highly effective thinking is an art that engineers and scientists can be taught to develop by presenting
actual experiences and analyzing them as they are described the author conveys the developmental
thought processes employed and shows a style of thinking that leads to successful results is something
that can be learned along with spectacular

the need for a scientifically literate citizenry one that is able to think critically and engage productively
in the engineering design process has never been greater by raising engineering design to the same level
as scientific inquiry the next generation science standards ngss have signaled their commitment to the
integration of engineering design into the fabric of science education this call has raised many critical
questions how well do these new standards represent what actually engineers do where do the deep
connections among science and engineering practices lie to what extent can or even should science and
engineering practices co exist in formal and informal educational spaces which of the core science
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concepts are best to leverage in the pursuit of coherent and compelling integration of engineering
practices what science important content may be pushed aside this book tackles many of these tough
questions head on all of the contributing authors consider the same core question given the rapidly
changing landscape of science education including the elevated status of engineering design what are
the best approaches to the effective integration of the science and engineering practices they answered
with rich descriptions of pioneering approaches critical insights and useful practical examples of how
embodying a culture of interdisciplinarity and innovation can fuel the development of a scientifically
literate citizenry this collection of work builds traversable bridges across diverse research communities
and begins to break down long standing disciplinary silos that have historically often hamstrung well
meaning efforts to bring research and practice from science and engineering together in meaningful
and lasting ways

highly effective thinking is an art that engineers and scientists can be taught to develop by presenting
actual experiences and analyzing them as they are described the author conveys the developmental
thought processes employed and shows a style of thinking that leads to successful results is something
that can be learned along with spectacular successes the author also conveys how failures contributed to
shaping the thought processes provides the reader with a style of thinking that will enhance a person s
ability to function as a problem solver of complex technical issues consists of a collection of stories
about the author s participation in significant discoveries relating how those discoveries came about and
most importantly provides analysis about the thought processes and reasoning that took place as the
author and his associates progressed through engineering problems

from the acclaimed author of the pencil and to engineer is human the essential engineer is an eye
opening exploration of the ways in which science and engineering must work together to address our
world s most pressing issues from dealing with climate change and the prevention of natural disasters to
the development of efficient automobiles and the search for renewable energy sources while the
scientist may identify problems it falls to the engineer to solve them it is the inherent practicality of
engineering which takes into account structural economic environmental and other factors that science
often does not consider that makes engineering vital to answering our most urgent concerns henry
petroski takes us inside the research development and debates surrounding the most critical challenges
of our time exploring the feasibility of biofuels the progress of battery operated cars and the question
of nuclear power he gives us an in depth investigation of the various options for renewable energy
among them solar wind tidal and ethanol explaining the benefits and risks of each will windmills soon
populate our landscape the way they did in previous centuries will synthetic trees said to be more
efficient at absorbing harmful carbon dioxide than real trees soon dot our prairies will we construct a
sunshade in outer space to protect ourselves from dangerous rays in many cases the technology already
exists what s needed is not so much invention as engineering just as the great achievements of centuries
past the steamship the airplane the moon landing once seemed beyond reach the solutions to the twenty
first century s problems await only a similar coordination of science and engineering eloquently
reasoned and written the essential engineer identifies and illuminates these problems and above all sets
out a course for putting ideas into action

careers in science and engineering offers guidance to students on planning careers particularly careers
in nonacademic settings and discusses how to obtain the education and skills necessary to attain their
career goals profiles of science engineering professionals illustrate a variety of career paths
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