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Biology is an exciting but challenging subject, both for
students to learn and for professors to convey. Successful
students and teachers have both come to appreciate two
key elements in learning biology: active participation in
one’s own learning, and the forging of links between new
knowledge and a student’s prior experience. The central
focus of The Nature of Life is to provide the active stu-
dent participation and the connections to prior knowl-
edge necessary for meaningful mastery of biology. Since
its first publication in 1989, The Nature of Life has fo-
cused on active learning and student involvement. This
current edition, however, takes that charge to new levels
and brings the reader to the science of life in innovative
and, we predict, unusually successful ways.

e We began by retaining our most successful fea-
tures from the first two editions—approaches that were
product-tested by thousands of students and professors
in the United States and several foreign countries, and
polished through countless rounds of reviewing, edit-
ing, and revising.

e To motivate and excite nonmajors, we generated
42 stories—one per chapter, and most of them new to
this edition. These stories are vehicles for capturing and
holding attention, as well as for posing central questions
about the natural world and organizing basic biological
concepts. Educational research shows that students
show more interest in basic subjects presented this way
and retain more of what they’ve learned.

e We created an art program full of orienting icons,
unique process diagrams, and colorful photos, then
closely coordinated them to the text so readers could
verbalize and visualize biological structures and activi-
ties simultaneously.

¢ We updated the science where appropriate to re-
flect the exciting developments in this fast-moving field.

e We incorporated current social issues and topics
of student relevance throughout the chapters and in the
numerous boxed essays.

e We retained several end-of-chapter study tools,
such as Connections and Highlights in Review, to help
students integrate what they have learned and test their
own comprehension.

e We continued to focus on evolution and the envi-
ronment as major bookwide themes, and to emphasize
the process of science—not just individual facts and
ideas.

This current edition has a large number of new fea-
tures, based on input from dozens of teachers and other
colleagues, and designed to expand and improve student
participation and learning dramatically.

e We have redesigned the book’s graphic elements
from front to back, making The Nature of Life not just
more inviting to read and study but helping users find
the book’s major parts quickly and distinguish the
hierarchical importance of chapter sections more easily.

e We have added hundreds of new photographs
and enlarged most of the rest; our purpose was to help
students remember details more easily, as well as to
better enjoy the beauty and fascination of biological
images.

e We have reconfigured many of the book’s dia-
grams to maximize the student’s ability to identify struc-
tures, comprehend where they occur, sort the more
relevant details from the less relevant ones, and follow
the steps of sequential processes more effectively.

e We now display a list of Messages on each chap-
ter opener page to serve as a conceptual roadmap, a set
of chapter objectives, and a framework for review.

¢ We include Concept Challenges at the end of each
major section within every chapter. These questions re-
quire students to stop, reflect upon, and apply the con-
cepts they have just covered to interesting real-world
problems.

¢ We have added Active Learning Boxes that walk a
student through the scientific investigation of biological
problems. This helps students to see exactly how facts
and concepts are applied via the scientific method to
real issues and involves them in that process first-hand.

e We have developed several new Concept Integra-
tors, that is, large hand-painted illustrations that visu-
ally link various concepts and facts from a chapter
discussion.

e We have created Apply and Decide essays that
pose societal issues, remind students of the relevant
biological principles from preceding chapters, show
how students can apply those principles to the issue,
and ask them to make a personal decision on the issue.

e We have replaced each chapter’s study questions
from the second edition with a vastly improved set that
necessitates far more critical thinking and application of
facts and principles and far less recitation. Answering
these questions requires real understanding. The
questions will not only help the student to better pre-
pare for evaluation, but will enhance retention of the
material.

e Finally, we explain early in the book how stu-
dents can construct Concept Maps, then present sev-
eral Concept Mapping exercises to help students
understand relationships between topics, construct
knowledge in personally meaningful ways, and pin-
point weak areas in their grasp of facts or concepts.
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PREFACE

While the enthusiastic, thoughtful teacher and the
engaging textbook are the central tools for biology educa-
tion, multimedia software can integrate moving images,
sound, and text to show how organisms look and act and
how sequential events take place in the microscopic do-
main of a living cell. This edition of The Nature of Life
comes supported by a range of technological study aids
that we think will be both effective and entertaining, and
will promote active student participation.

The Nature of Life helps students learn biology not
only by the pedagogical tools just listed, but by the logi-
cal approach to biology subject matter taken by most bi-
ology teachers.

O Approcch fo Biology

The Nature of Life takes a hierarchical approach to biol-
ogy, beginning with the fundamental shared features of
all life, moving to the specific features displayed by vari-
ous groups of organisms, and then examining the interac-
tions of groups of organisms with their environments.
Chapter 1 introduces the main themes of the book, in-
cluding evolution, the environment, energy, reproduc-
tion, and the process of science. Part I considers the fun-
damental principles that unify all life: Chapters 2 and 3
cover the molecular and cellular basis of life, and Chap-
ters 4, 5, and 6 describe how organisms acquire and use
energy.

Part II focuses on the many aspects of reproduction.
Chapters 7 through 10 discuss how inherited traits are
passed from parent to offspring. Chapters 11 and 12 ex-
plore the exciting world of biotechnology and the fron-
tiers of human genetics. Chapters 13 and 14 probe the fas-
cinating mechanisms by which genetic instructions and
cellular mechanisms change an egg cell into a fish, fly,
frog, or a human baby.

Once familiar with the cellular and genetic features
that unify life from Parts I and II, the student is ready to
investigate biology’s grandest idea: the mechanisms of
evolution, and how descent with modification can ex-
plain the diversity of life. Part III, new to the 3d edition,
begins in Chapter 15 with an expanded investigation of
the evidence for evolution in the natural world. This is
followed in Chapter 16 by a grounding in the role genes
play in evolution. Chapter 17 presents the fascinating
theories for life’s origins and history, and Chapter 18
places the world’s current biodiversity crisis in an evolu-
tionary context.

The book’s evolutionary theme continues as we sur-
vey the evolution and lifestyles within the diverse king-
doms of organisms, from bacteria through protists, fungi,

plants, and animals in Chapters 19 through 22. This sec-
tion ends with a new chapter, Chapter 23, that describes
the evolutionary descent of our own species. The four
new chapters in Part III plus the five retained from the
second edition build on the evolutionary themes that
permeated our earlier editions, and significantly increase
the breadth and depth of coverage of this topic which is
so central to all levels of biological thought.

Parts IV and V investigate how the bodies of animals
and plants function in ways that allow them to survive in
their particular environments. Chapter 24 introduces
general concepts that recur throughout the study of ani-
mal anatomy and physiology. The next nine chapters an-
alyze individual physiological systems in animals and
show how organisms adapt to sometimes bizarre envi-
ronments and how the reader’s own physiological sys-
tems work in familiar and extreme situations. Of particu-
lar interest to students may be Chapter 26 on the immune
system; Chapters 31 and 32 on nervous systems, the
brain, and behavior; and Chapter 33 on exercise and the
body’s musculoskeletal support.

Part V, expanded in this edition, demonstrates the in-
triguing anatomy and physiology of plants and the inter-
play with their environments. Chapter 34 describes basic
plant architecture, then Chapters 35 and 36 explore how
plants obtain nutrients, how they reproduce and de-
velop, and how plant biotechnologists are harnessing
plants to improve human health and nutrition. Chapter
37 on plant growth regulators ends the section by return-
ing to the bookwide theme of how organisms interact
with and respond to their physical and biological sur-
roundings.

The backgrounding in Parts I through V prepare the
student to thoroughly absorb what is arguably the most
important part of the book, Part VI: the interactions of or-
ganisms with their environments. Our hierarchical ap-
proach is again evident in this section, beginning with a
discussion of population biology in Chapter 38, enlarging
the scope to biological communities and ecosystems in
Chapters 39 and 40, then expanding the focus still further
in Chapter 41 to the biosphere, all living organisms and
their environments on Earth. Chapter 41 emphasizes the
global changes now being triggered by human activities,
and encourages students to act personally and perhaps
professionally to help maintain a cleaner world with sus-
tainable resources. This ecological theme continues into
Chapter 42, the book’s final chapter, as it investigates an-
imal behavior in natural environments, including human
behavior and how it will inevitably shape the world of
the future.

A skilled, enthusiastic teacher will always be the
most important element in a student’s introduction to bi-
ology. A textbook such as The Nature of Life, however,
can be a crucial tool in the student’s exploration by en-



gaging him or her, showing biology’s relevance to daily
campus life, and by conveying the excitement of discov-
ery in life science. We believe this dramatically revised
edition will enhance student participation and learning
in demonstrable ways, and hope you will find that to be
true.

Suppternentary
Meaterials

A comprehensive and completely integrated package of
supplementary materials accompanies The Nature of
Life, Third Edition.

THE SECRET OF LIFE

The Secret of Life is a multifaceted project that was de-
veloped in conjunction with WGBH, Boston to support
and complement the third edition of The Nature of Life.
The Secret of Life package includes the WGBH telecourse
of the same name, and accompanying Faculty and Study
Guides; an interactive videodisc with figures from the
textbook and accompanying teacher’s guide; and a video-
tape containing eight 15-minute modules, each dealing
with a different concept in biology, and accompanying
teacher’s guide.

Telecourse The 13-unit college telecourse is intended
as an introductory biology course for nonmajors with an
emphasis on molecular biology. Each course unit builds
understanding for those that follow, with early units ad-
dressing life at the cellular level and progressing to how
animal systems function, how genes determine certain
traits, and how life’s species fit into the large picture of
our planet. The telecourse materials include:

e The Nature of Life, Third Edition

John Postlethwait / Janet Hopson
e Telecourse Programs*
WGBH, Boston and BBC-TV.*
Eight one-hour television programs that reveal current
trends in molecular biology, illustrate scientists at work,
and convey challenges and opportunities in this growing
field.

e The Telecourse Study Guide and Faculty Guide

Joan Jolly / Michelle Barg, The Cadmus Group, Inc.
These guides provide the link for both professor and stu-
dent between the telecourse and the textbook. Chapters

* Check your local PBS station for telecourse air dates.
* Corporate funding for The Secret of Life is provided by the Upjohn
Company.
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in the two guides follow that of the 13-unit telecourse.
Among its features, the Study Guide provides students
with an overview before viewing each unit, as well as fol-
lowup exercises for after viewing the program. The Fac-
ulty Guide features information on additional readings;
text references to The Nature of Life, Third Edition; ex-
panded treatments of difficult concepts, and a number of
questions for discussion, writing exercises, and exams.
The Secret of Life Video Modules
WGBH, Boston and BBC-TV
WGBH has produced eight 15-minute video modules that
illuminate the biological universe with unique stories
and animation. Based on “The Secret of Life” television
series, these modules span topics from archaebacteria
and the basics of life to viruses, evolution, modern scien-
tific technology and the biodiversity crisis. Each module
concludes with a series of stimulating questions for class
discussion.
e Teacher’s Guide to Accompany The Secret of
Life Video Modules,
Gail Patt, Boston University
The Secret of Life Videodisc
WGBH, Boston
A two-sided videodisc will be available as a companion
to The Nature of Life, Third Edition. Side A of the
videodisc will provide 30 minutes of film clips, anima-
tion, and still images, covering cells, genetics, interac-
tions and ecology, and research techniques. Side A will
also contain 300 stills from the third edition of The Na-
ture of Life. Side B of the videodisc will contain 4 of the
8 video modules from The Secret of Life series. Topic
coverage will include biotechnology, human reproduc-
tion, portraits of modern science and research, and hu-
man genetics. The videodisc provides menu access and
editor software for users as well as a user’s guide featur-
ing bar codes for level-one use.
e User’s Guide to Accompany The Secret of Life
Videodisc
WGBH, Boston

FOR THE INSTRUCTOR:

Instructor’s Manual /Test Bank /Visiquizzes

Dennis Todd, University of Oregon
For this edition, the instructor’s manual has been com-
bined with the text bank/visiquizzes to form a more uni-
fied teaching tool for the professor. The revised instruc-
tor’s manual includes an updated multi-media reference
list as well as the integration of eye-catching icons for
quicker text and supplement cross-referencing.

The test bank has been revised and expanded to in-
clude 1000 new questions for a total of 3000. The visiquiz
section will contain new black line illustrations from the
third edition text for use in quizzes or exams.

xxiii
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Computerized Test Bank The printed test bank is
available in a computerized format for IBM 5% inch, IBM
3% inch, and MacIntosh computers.

Overhead Transparencies This package of 300 four-
color acetate transparencies provide enlarged text illus-
trations and labels for use in lecture. These overhead
transparencies will also be available electronically on
The Secret of Life videodisc.

Instructor’s Manval to Accompany Exploring The Living

World: A Lab Manual for Biology

Anton E. Lawson, Arizona State University
The instructor’s manual that accompanies this unique
approach to lab investigations is designed to provide sup-
portive material for the professor using methods of scien-
tific reasoning in his or her lab course. Instructors are
provided with background information about each of the
40 investigative labs as well as teaching tips which in-
clude advanced preparations, explorations, term intro-
ductions, and concept applications.

Primis Apply and Decide Case Studies

Janet L. Hopson
As a followup to this new text feature, the Apply and De-
cide case studies have been expanded to provide instruc-
tors with additional real-life studies that are tied into
concepts presented in the text. By providing 25 original
case studies on McGraw-Hill’s electronic database sys-
tem, Primis, professors will have the ability to incorpo-
rate additional case study topics over and above the six in
the textbook. These can be used for class discussion,
reading, or writing assignments.

FOR THE STUDENT:

Critical Thinking Workbook

Gail Patt, Boston University
In this revision the workbook has been updated to reflect
the new organization of the main text. A new feature to
the workbook is the addition of relevant popular press ar-
ticles for each part opener to aid students in making the
connection between biology and everyday life.

Exploring the Living World: A Laboratory Manual for

Biology

Anton Lawson, Arizona State University
This new lab manual features 40 investigative labs for in-
troductory biology students. The author has taken an al-
ternative approach to traditional lab manuals. With an
emphasis on scientific reasoning, students using this
manual are asked to come up with causal questions and
proposed explanations before actually carrying out the
laboratory experiment. They are also periodically asked
to develop their own experiments using the materials
provided.

Exploring the Living World: Primis Edition

Anton Lawson, Arizona State University
This traditionally published lab manual will also be

available on the Primis electronic database for individual
instructor organization and selection.

SECOND EDITION SUPPLEMENTS:

For the Instructor:

e Laboratory Prep Guide to Accompany Hands-on
Biology

e The Nature of Life Videotape

For the Student:

e Hands-on Biology

e Laboratory Manual to Accompany The Nature of
Life revised edition

¢ Biopartner Tutorial Software

¢ Biology Write Now!
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