Preface

What is engineering? Engineering Fundamentals provides a complete intro-
duction to the field. It is written to help you learn about engineering and
how it affects our everyday lives. You will learn how engineering is different
from science and technology. You will also learn how science, math, and
technology are an integral part of engineering design.

Engineering Fundamentals begins by giving you a clear picture of the basics
of engineering. First, you will learn about what engineering is, the histor-
ical and future developments of engineering, and the various impacts of
design solutions on the world. The next chapter discusses engineering as a
profession. This includes such topics as the functions of engineers; required
knowledge areas and skills; regulating bodies; and an overview of disciplines.

You will then read an extensive, five-chapter introduction to the engineer-
ing design process. Real-world examples are given to help you understand
why each step of the process is necessary when designing new products,
devices, or systems.

This section is followed by 10 chapters that focus on engineering disci-
plines. Each of these chapters describes the specific engineering career, its
educational requirements, and examples of real-wotld engineering projects.
Engineering Fundamentals also discusses the principles associated with each
discipline. The basic science and math required to understand the engineer-
ing and technology principles are explainéd in these chapters.

Engineering Fundamentals is illustrated with photographs and drawings
to help explain chapter concepts. Each chapter begins with one Think Like
an Engineer essential question and a list of learning outcomes. Important
terms related to engineering are' shown in bold italics where they are defined.
Several features throughout the chapter enhance chapter content while
explaining related math, science, history, design, tools, or green concepts.
At the end of each chapter, a variety of questions (Know and Understand,
Apply and Analyze, and Critical Thinking) help check your understand-
ing of chapter material. Communicating about Engineering activities helps
you develop and improve your language skills. Chapter activities provide
opportunities to apply what you have learned in each chapter.

Engineering Fundamentals will educate you about career opportunities in
engineering and provide practical applications of math and science principles.
Engineering Fundamentals will inspire you to consider engineering-related
careers and to be more successful in your math and science courses.
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New to This Edition

The following additions and updates were made to the fourth edition of
Engineering Fundamentals:

¢ Added sections as well as reorganized some content at the chapter
level to better suit instructional design best practices, scaffold key
concepts to support student learning, and group similar topics to
reduce repetition.

* More than 100 new images to capture current materials, methods, and
machines.

¢ Assessment questions have been revised to further support the
student with real-world scenarios they would need to apply the skills
they as learning. Assessment revisions also provide the student with
opportunities to practice their communication, writing, speaking, and
listening skills; working and collaborating in a team; and building
confidence in their ideas.

¢ Expanded content coverage of employability skills, professional roles
and responsibilities, and careers to include more information on time
management, conflict resolution, and ethics.

¢ Expanded content coverage of the engineering design process to
include emphasis on the iterative nature of the process, provide
additional brainstorming techniques, and explain some ways to
identify and ethically source verified.and reliable digital information.

¢ Expanded content coverage of engineering disciplines to include
additional safety measures to prevent hazards in the workplace and
create emergency plans, as well .as explore current and future trending
topics that students will encounter in their daily lives, including Al
and robotics.

¢ Correlation charts help instructors determine what areas of the text
meet these important standards. Updated correlation charts to the
new edition forthe following standards and credentials:
¢ ITEEA Standards for Technological and Engineering Literacy (STEL)
* NOCTI Pre-Engineering/Engineering Technology Credential
* YouScience Engineering Technology industry certification

¢ Fordigital subscribers, additional animations with assessment
questions and interactive identification activities are available to
enrich learning.
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NOCTI

Goodheart-Willcox appreciates the value of industry credentials, certifica-
tions, and accreditation. We are pleased to partner with leading organizations
to support students and programs in achieving credentials. Integrating
industry-recognized credentialing into a career and technical education
(CTE) program provides many benefits for the student and for the institu-
tion. By achieving third-party certificates, students gain confidence, have
proof of a measurable level of knowledge and skills, andearn a valuable
achievement to include in their résumés. For educators and administrators,
industry-recognized credentials and accreditation validate learning, enhance
the credibility of programs, and provide valuabledata to measure student
performance and help guide continuous program improvement.

Engineering Fundamentals is correlated to the following:

* Standards for Technological and Engineering Literacy for High School
offered by ITEEA

¢ Pre-Engineering/Engineering Technology credential offered by NOCTI

¢ Engineering Technology YouScience® Industry Certification

ITEEA Partnership

Goodheart-Willcoxis pleased to partner with the International Technology
and Engineering Educators Association (ITEEA) by correlating Engineering
Fundamentals to their Standards for Technological and Engineering Literacy
(STEL). The STELs provide an up-to-date roadmap for classroom teachers,
district supervisors, administrators, states, and curriculum developers to
promote technology and engineering education program development and
curriculum design from Pre-K through twelfth grade.

NOCTI Certifications

Goodheart-Willcox is pleased to partner with NOCTI and Nocti Business
Solutions (NBS), a leading provider of industry certification solutions for skill
verification across the nation. With over 55 years of experience, NOCTI/NBS
is a valuable partner both within the CTE community and industry to
improve America’s workforce. Goodheart-Willcox has created correlations
between select products and the standards and competencies that are the
basis for NOCTI/NBS credentials, to the benefit of states, instructors, and
students working toward NOCTI/NBS credentials.

NOCTI/NBS certifications (knowledge-based and skill-based) are devel-
oped by national teams of subject matter experts as part of the process that
meets personnel accrediting standards and requirements under ISO 17024,
resulting in credentials measuring skills and competencies critical for learner
success outside the classroom. NOCTI/NBS offers test development, test
delivery, and psychometric services to support skill verification, using the
latest tools and methods to provide relevant and helpful solutions for work-
force development. For more information about NOCTI, visit www.nocti.org.



YouScience® Industry Certifications

Goodheart-Willcox is pleased to partner with YouScience®, correlating
select Goodheart-Willcox titles to YouScience® Industry Certifications to
the benefit of states, instructors, and students working to achieve them.
YouScience® is the leading technology provider dedicated to solving the
skills and exposure gap crisis for students and employers.

YouScience® Industry Certifications, part of the YouScience Brightpath
academic and career guidance platform, offer students entry- to mid-level
certifications that act as tangible proof of their skills and knowledge. For more
information about YouScience, including a complete listing of their Industry
Certifications, please visit https://www.youscience.com/certifications/.

To see how Engineering Fundamentals correlates to credentialing and cer-
tification standards, visit the Correlations tab at https://www.g-w.com/
engineering-fundamentals-2028.

you
science
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Guided Tour

The instructional design includes student-focused learning tools to help students succeed. This visual
guide highlights the features designed for the textbook.

Learning Outcomes clearly
identify the knowledge and
skills to be obtained when
the chapter is completed.
These outcomes are labeled
and correlated to related
assessment elements to
facilitate reporting and
remediation.

Key Terms list the key
terms to be learned in the
chapter.

Think Like an Engineer
questions spur discussion
with your classmates and
require you to use your
critical thinking skills.
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Math features provide a review of
math concepts associated with chapter
content.

Illustrations have been designed to
clearly and simply communicate the
specific topic. [llustrations have been
completely replaced and updated for this
edition. Photographic images have been
updated to show the latest equipment.
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and inspire you.
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Science features
review science
concepts related to
chapter material.

Tools features detail
the types of tools that
are used in a particular
area of engineering,

as well as how to

use them safely and
effectively.
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History features explore engineers and
their designs throughout history and
explain how their knowledge has led to
today’s designs.

Design features showcase elements of the
engineering design process and explain its
role in finding a final solution.
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Going Green features highlight key items
related to sustainability, energy efficiency, and
environmental issues.

Summary feature provides an additional
review tool for you and reinforces key
learning objectives.

Apply and Analyze questions extend learning
and develop your abilities to use learned
material in new situations and to break down
material into its component parts.

Critical Thinking questions develop higher-
order thinking and problem-solving abilities.

Communicating about Engineering activities
designed to improve and develop language
skills such as reading, speaking, and listening.

Activities extend your learning and help you
apply knowledge.

Know and Understand questions enable you
to demonstrate knowledge, identification,
and comprehension of chapter material.
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