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Preface

Auto Fundamentals provides students with a thorough understanding of the design, con-
struction, and operation of automotive systems. It contains information on the latest
developments in the field of automotive technology and introduces students to various
career pathways available to them in the vast automotive industry. The automotive theory
presented in this textbook is applicable to all automobiles and light trucks.

Auto Fundamentals was written to fill the need for a textbook that presents the how
and why of vehicle construction and operation in a concise, easy-to-understand manner.
The textbook is also meant to establish in students a foundational knowledge of the overall
automotive industry and the different career opportunities it offers. To accomplish this,
the textbook begins by providing insight into how to get an automotive-centered education
or training in preparation for a career as a service technician or in another automotive-
related occupation. Deciding on a career path in the automotive industry and the steps
necessary to secure a position in your chosen path are discussed. The textbook progresses
into automotive theory and technology and covers every major automotive system, start-
ing with a discussion of basic system functions and progressing to more detailed expla-
nations of the design and operation of individual system components. By following this
model, the purpose of each system is fully explained and its relationship to the complete
vehicle is made clear.

A build-it-yourself approach is used in a number of the automotive theory and tech-
nology areas. Students will “build” on paper many of the systems being described. This
provides a thorough understanding of the basic principles that are necessary to learning
automotive technology. Fundamental math, physics, chemistry, electricity, magnetism,
and hydraulics are covered in the textbook where they apply.

Many of the illustrations used in Auto Fundamentals were created specifically for this
textbook. Important details are featured in these illustrations, and many are exaggerated
to place emphasis on the parts being discussed.

Like all Goodheart-Willcox products, the Auto Fundamentals instructional package is
accurate and thorough, providing both instructors and students with the tools they need
to succeed in the classroom.

Chris Johanson
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New to This Edition

This edition of Auto Fundamentals contains numerous enhancements to help students
succeed.

* Content has been updated throughout the book. Dated automotive concepts,
systems, and materials have been removed, and information on the latest automotive
technologies has been added. Specific content updates include information on the
following:

* Active engine mounts and magnetorheological fluid
* Electric vehicles

» Three-phase current in hybrid and electric vehicles
» Lambda measures

 Radiator shutters

» SiOAT and Glysantin® antifreezes

* Variable displacement vane oil pumps

» PCV systems on supercharged and turbocharged engines
 Advanced driver assistance system (ADAS)

* Autonomous and semi-autonomous vehicles

» Dual mass flywheels

 Anti-lock brake systems

» Magnetorheological shock absorbers

* “Workplace Skills” features have been added throughout the textbook to emphasize
the soft skills needed to succeed in the automotive field.

* New images have been added to show the latest tools, equipment, and vehicles.
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ASE Connections

Auto Fundamentals prepares you for further study in automotive technology, leading to
a mastery of the standards established by the National Institute for Automotive Service
Excellence (ASE). These standards were developed with input from industry experts to
ensure they reflect the skills students and technicians must master to succeed in the auto-
mobile service and repair industry.

ASE certification is becoming the benchmark for automobile repair technicians. It
is recommended that you seek ASE certification once you have sufficient knowledge and
meet the work experience requirements. Visit the ASE website for more information on
ASE certification.

The ASE Education Foundation has established a training program accreditation
process designed to improve the quality of training offered at both secondary and post-
secondary levels. This foundation grants accreditation to programs that comply with its
evaluation procedure, meet established standards, and adhere to the policies set forth by
the organization. To learn more about the accreditation process, visit the ASE Education
Foundation website.

We Support

& | Education Foundation
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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.
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TOOLS FOR STUDENT AND INSTRUCTOR SUCCESS

Student Tools

Instructor Tools

Student Text

Auto Fundamentals leads students
through the design, construction,
and operation of all major auto-
motive systems. Each system is
explained in detail, starting with
its basic function and progressing
to the construction and operation
of its individual components.

Workbook
« Provides questions that reinforce and review
textbook content.

« Organized to follow the textbook chapters to
help students achieve key learning outcomes.

G-W Digital Companion
« E-flash cards and vocabulary exercises allow

interaction with content to create opportunities
to increase achievement.

Online Learning Suite

+ Online student text and lab workbook, along
with rich supplemental content, brings digital
learning to the classroom.

« Allinstructional materials are accessible at
home, at school, or on the go.

- Videos provide overviews of basic service and
repair procedures to complement the theory
presented in the textbook.

Instructor

Support

D Digital
9 Experience
\\ I //

IR A)

Student Success
Powerful Content
Applied Practice

Standards Alignment
Authentic Learning

LMS Integration

Integrate Goodheart-Willcox content within your Learning
Management System for a seamless user experience for
both you and your students. LMS-ready content in Common
Cartridge® format facilitates single sign-on integration and
gives you control of student enrollment and data. With a
Common Cartridge integration, you can access the LMS
features and tools you are accustomed to using and G-W
course resources in one convenient location—your LMS.
G-W Common Cartridge provides a complete learning

package for you and your students. The included digital
resources help your students remain engaged and learn
effectively:

- Digital Textbook

+ Online Workbook content

- Videos

- Drill and Practice vocabulary activities

When you incorporate G-W content into your courses via
Common Cartridge, you have the flexibility to customize and
structure the content to meet the educational needs of your
students. You may also choose to add your own content to
the course.

For instructors, the Common Cartridge includes the Online
Instructor Resources. QTI® question banks are available within
the Online Instructor Resources for import into your LMS. These
prebuilt assessments help you measure student knowledge
and track results in your LMS gradebook. Questions and tests
can be customized to meet your assessment needs.

Online Instructor Resources

- The Instructor Resources provide instructors with time-
saving preparation tools such as answer keys, editable
lesson plans, and other teaching aids.

« Instructor’s Presentations for PowerPoint® are fully
customizable, richly illustrated slides that help you
teach and visually reinforce the key concepts from each
chapter.

« Administer and manage assessments to meet your
classroom needs using Assessment Software with
Question Banks, which include hundreds of matching,
completion, multiple choice, and short answer questions
to assess student knowledge of the content in each
chapter.

See www.g-w.com/auto-fundamentals-2024 for a list
of all available resources.

Professional Development
- Expert content specialists
+ Research-based pedagogy and instructional practices

« Options for virtual and in-person Professional
Development
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