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For the Student

The goal of the student resource package is to provide
opportunities to exercise scientific reasoning skills and
apply biological knowledge to real problems. The items
listed here offer students many tools for review that are
compatible with a wide variety of learning styles.

Student Companion Web Site
(www.prenhall.com/belk)

The Student Companion Web Site to Biology: Science for
Life provides students with the opportunity to review
biological concepts and practice problem-solving skills.
The focus of the questions and activities is on application,
critical thinking, problem solving, analysis, and synthesis.
All of the questions and activities provide students with
valuable feedback in the form of hints and coaching that
identify their areas of weakness and provide them with
guidance on how to improve and where to find addition-
al information about these areas. The Student Companion
Web Site features:

e Chapter Outlines: Available on the Web site, this fea-
ture provides a brief overview of the book’s chapter
contents and major concepts addressed.

e Learning Objectives: These objectives address what the
students should be able to understand after reading
and completing the activities for each chapter.

® Media Activities: These activities offer students a visu-
al view of concepts and test their knowledge using a
wide variety of activities integrated into each chapter.

Animations: These activities demonstrate dynamic
concepts and processes to better show changes
over time and complex interactions. Each anima-
tion is followed by interactive activities designed
to help students achieve mastery of chapter-
specific learning objectives.

Explore the Issue and Explore the Science: These activ-
ities offer in-depth exploration of each chapter’s
major issue and scientific concepts through Web
sites, articles, and essay questions. Each activity
reinforces the student’s need to apply biological
knowledge and scientific reasoning to real-world
issues.

e Self Test: The self-test questions allow students to test
both their mastery of the major concepts in the
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chapter as well as their understanding of the connec-
tions these biological concepts have to their lives.
Divided into two different types—Analyzing and
Applying the Basics, and Connecting the Science—
these questions contain helpful hints and coaching
that provide students with valuable feedback to help
focus their time most effectively.

e Essay Challenge: These high-level essay questions
focus on Analyzing and Applying the Basics, and
Connecting the Science. Hints and suggested answers
accompany every question.

e Issues Update: This tool links to on-line articles and
Web sites that address the major issues and science
introduced in a chapter. Links are updated each
semester to keep current with recent research and
writings.

e Research Navigator: This tool equips students with the
means to start a research assignment or research
paper or to access full text articles. It is complete with
extensive help on the research process and three
exclusive databases of credible and reliable source
material, including the EBSCO Academic Journal and
Abstract Database, The New York Times Search by
Subject Archive, and “Best of the Web” Link Library,
Research Navigator™, and enables students to effi-
ciently and effectively make the most of their
research time and stay up-to-date on the issues.

e Science Skills: This resource features Chemistry and
Math Review to help students recap basic knowledge
in these areas. It also provides an extensive collection
of links and articles on evaluating information and
avoiding misinformation.

e Student Study Tips: This tool offers extensive
resources on how to prepare for tests, get the most
out of lectures, and make the best use of study time.

Student Study Guide (0-13141505-0)

The Student Study Guide serves as the print version of
many of the resources found on the Student Companion
Web Site, including chapter outlines, learning objectives,
self tests, Essay Challenge, Explore the Science, and
Explore the Issues. For the student who is always on the
go, this guide offers a portable alternative to our media
resources.



Laboratory Program

Biology: Science for Life Laboratory
Manual

This inquiry-driven laboratory manual, designed specif-
ically for the non-science major, reinforces and extends
the key biological concepts from Biology: Science for Life.
These fifteen exercises take a process-oriented approach
and often lead to open-ended results. As with the text,
the laboratory exercises are connected to compelling sto-
ries and provide instructors with an excellent spring-
board for discussion on the role of biological research in
contemporary society.

Symbiosis: The Prentice Hall Custom
Laboratory Program for Biology
(www.pearsoncustom.com/
database/symbiosis/ph.com)

With Symbiosis: The Prentice Hall Custom Laboratory
Program for Biology, instructors can select from a wide
variety of biology, microbiology, or anatomy and physiol-
ogy labs to build a custom lab manual that exactly match-
es their content needs and course organization. By visit-
ing the Web site, instructors can select from an extensive
list of Prentice Hall laboratory publications or from
Pearson Custom Publishing’s established library of biolo-
gy labs. Using the tools provided in our Lab Ordering and
Authoring Kit, instructors have the ability to develop the
best possible lab manual for their courses.



For the Instructor

The goal of the instructor’s resource package is to provide
you with a valuable source of ideas and resources to
enrich your instruction and assessment efforts. The items
listed here serve not only as a source of images, questions,
and activities but as a springboard for your own ideas.

Instructor’s Resource CD-ROM
(0-13141021-0) and Instructor’s
Resource Library
(www.prenhall.com/belk)

The Instructor’s Resource CD-ROM and the Instructor’s
Resource Library provide a fully searchable and integrat-
ed collection of resources (available in two locations) to
help you make efficient and effective use of your lecture
preparation time, as well as to enhance your classroom
presentations and assessment efforts. In short, you have
everything you need at your fingertips. Both resources
feature:

* Presentation Gallery: Designed to make the prepara-
tion of your lecture presentation faster and easier.
Presentation resources include over
1000 jpeg files of illustrations, tables, and photos
from the text; PowerPoint slides with all labeled and
unlabeled images embedded; and animations of
major concepts in .swf and .mov format.

» Assessment Gallery: Contains a wealth of new ideas
to help you determine your students’ level of under-
standing throughout the course. This reservoir of ideas
and resources includes projects, group and collabora-
tive activities, discussion topics and questions, demon-
strations, worksheets, and a test bank complete with
two types of questions for each chapter: Analyzing
and Applying the Basics and Connecting the Science.
All are in easy-to-use, editable Word documents.

e Course Management Resources Gallery: Supplies
WebCT- and BlackBoard-ready resources to help
you manage your course. These resources are easy

to incorporate into any existing course or can be

used to construct a new one. In addition, a prepared
Prentice Hall CourseCompass management system is
available with flexible customization.

® Research Navigator™: Another powerful tool designed
to make your lecture and assessment preparation eas-
ier. Research Navigator includes three extensive data-
bases of credible and reliable source material
including EBSCO Academic Journal and Abstract
Database, The New York Times Search by Subject
Archive, and “Best of the Web” Link Library.

* Student Study Gallery: Provides all of the questions
and activities found on the Student Companion Web
site and in the Student Study Guide as editable Word
documents. This resource allows you access to the
review materials available to students.

e Search Engine: A tool that lets you find relevant
resources via a number of different parameters, such
as key terms, learning objectives, figure number, and
resource type (e.g., Media Activities).

Instructor’s Resource Guide
(0-13141022-9)

The printed Instructor’s Resource Guide offers a portable
alternative to the resources on the Instructor’s Resource
CD-ROM and the Instructor’s Resource Library. It
includes assessment ideas and resources ranging from
discussion questions, to demonstrations, to group and
collaborative activities. The Instructor’s Resource Guide
also features a list of the digital resources available with
Biology: Science for Life.

Transparency Pack (0-13141025-3)

Even in this digital age, transparencies are still an efficient
and effective way to visually reinforce your lecture. The
pack includes 250 four-color transparencies that have
been selected from the text, including all of the illustra-
tions, and have been enlarged for large lecture-hall view-
ing. These images enhance your classroom presentations
with enlarged labels and increased color saturation.
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Because science,

told as a story, can intrigue and inform the
non-scientific minds among us, it has the
potential to bridge the two cultures into
which civilization is split—the sciences
and the humanities. For educators, stories
are an exciting way to draw young minds

into the scientific culture.”

E. O. Wilson



Preface

To the Student

As you worked your way through high school, or otherwise worked to pre-
pare yourself for college, you were probably unaware that an information
explosion was taking place in the field of biology. This explosion, brought on
by advances in biotechnology and communicated by faster, more powerful
computers, has allowed scientists to gather data more quickly and dissemi-
nate data to colleagues in the global scientific community with the click of a
mouse. Every discipline of biology has benefited from these advances, and
today’s scientists collectively know more than any individual could ever hope
to understand.

Paradoxically, as it becomes more and more difficult to synthesize huge
amounts of information from disparate disciplines within the broad field of
biology, it becomes more vital that we do so. The very same technologies that
led to the information boom, coupled with expanding human populations,
present us with complex ethical questions. These questions include whether
or not it is acceptable to clone humans, when human life begins and ends,
who owns living organisms, what our responsibilities toward endangered
species are, and many more. No amount of conceptual understanding alone
will provide satisfactory answers to these questions. Addressing these kinds
of questions requires the development of a scientific literacy that surpasses
the rote memorization of facts. To make decisions that are individually, social-
ly, and ecologically responsible, you must not only understand some funda-
mental principles of biology but also be able to use this knowledge as a tool
to help you analyze ethical and moral issues involving biology.

To help you understand biology and apply your knowledge to an ever-
expanding suite of issues, we have structured each chapter of Biology: Science
for Life around a compelling story in which biology plays an integral role.
Through the story you will not only learn the relevant biological principles
but you will also see how science can be used to help answer complex ques-
tions. As you learn to apply the strategies modeled by the text, you will begin
developing your critical thinking skills.

By the time you have read the last chapter, you should have a clear under-
standing of many important biological principles. You will also be able to
think like a scientist and critically evaluate which information is most reliable
instead of simply accepting all the information you read in the paper or hear
on the radio or television. Even though you may not be planning to be a prac-
ticing biologist, well-developed critical thinking skills will enable you to
make decisions that affect your own life, such as whether or not to take nutri-
tional supplements, and decisions that affect the lives of others, such as
whether or not to believe the DNA evidence presented to you as a juror in a
criminal case.

It is our sincere hope that understanding how biology applies to important
personal, social, and ecological issues will convince you to stay informed
about such issues. On the job, in your community, at the doctor’s office, in the
voting booth, and at home reading the paper, your knowledge of the basic
biology underlying so many of the challenges that we as individuals and as a
society face will enable you to make well-informed decisions for your home,
your nation, and your world.

vii
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Preface

To the Instructor

Colleen Belk and Virginia Borden have collaborated on teaching the nonmajors
biology course at the University of Minnesota-Duluth for over a decade. This col-
laboration has been enhanced by their differing but complementary areas of
expertise. In addition to the nonmajors course, Colleen Belk teaches General
Biology for majors, Genetics, Cell Biology, and Molecular Biology courses.
Virginia Borden teaches General Biology for majors, Evolutionary Biology, Plant
Biology, Ecology, and Conservation Biology courses.

After several somewhat painful attempts at teaching all of biology in a sin-
gle semester, the two authors came to the conclusion that this strategy was not
effective. They realized that their students were more engaged when they
understood how biology directly affected their lives. Colleen and Virginia
began to structure their lectures around stories they knew would interest stu-
dents. When they began letting the story drive the science, they immediately
noticed a difference in student interest, energy, and willingness to work hard-
er at learning biology. Not only has this approach increased student under-
standing, it has increased the authors’ enjoyment in teaching the course—pre-
senting students with fascinating stories infused with biological concepts is
simply a lot more fun. This approach served to invigorate their teaching.
Knowing that their students are learning the biology that they will need now
and in the future gives the authors a deep and abiding satisfaction.

y now you are probably all too aware that teaching nonmajor students

is very different from teaching biology majors. You know that most of

these students will never take another formal biology course, therefore
your course may be the last chance for these students to see the relavance of
science in their everyday lives and the last chance to appreciate how biology
is woven throughout the fabric of their lives. You recognize the importance of
engaging these students because you know that these students will one day
be voting on issues of scientific importance, holding positions of power in the
community, serving on juries, and making healthcare decisions for them-
selves and their families. You know that your students’ lives will be enhanced
if they have a thorough grounding in basic biological principles and scientif-
ic literacy.



Themes in Science for Life

Helping nonmajors to appreciate the importance of learning biology is a diffi-
cult job. We have experienced the struggle to actively engage students in lec-
tures and to raise their scientific literacy and critical thinking skills, and it
seems that we were not alone. When we asked instructors from around the
country what challenges they faced while teaching the nonmajors introducto-
ry biology course, they echoed our concerns. This book was written to help
you meet these challenges.

The Story Drives the Science. We have found that students are much more
likely to be engaged in the learning process when the textbook and lectures cap-
italize on their natural curiosity. This text accomplishes this by using a story to
drive the science in every chapter. Students get caught up in the story and
become interested in learning the biology so they can see how the story is
resolved. This approach allows us to cover the key areas of biology, including the
unity and diversity of life, cell structure and function, classical and molecular
genetics, evolution, and ecology, in a manner that makes students want to learn.
Not only do students want to learn, this approach allows students to both con-
nect the science to their everyday lives and integrate the principles and concepts
for later application to other situations. This approach will give you flexibility in
teaching and will support you in developing students’ critical thinking skills.

The Process of Science. This book also uses another novel approach in the
way that the process of science is modeled. The first chapter is dedicated to
the scientific method and hypothesis testing, and each subsequent chapter
weaves the scientific method and hypothesis testing throughout the story. The
development of students’ critical thinking skills is thus reinforced for the
duration of the course. Students will see that the application of the scientific
method is often the best way to answer questions raised in the story. This
practice not only allows students to develop their critical thinking skills but,
as they begin to think like scientists, helps them understand why and how sci-
entists do what they do.

Integration of Evolution. Another aspect of Biology: Science for Life that sets
it apart from many other texts is the manner in which evolutionary principles
are integrated throughout the text. The role of evolutionary processes is high-
lighted in every chapter, even when the chapter is not specifically focussed on
an evolutionary question. For example, when discussing infectious diseases,
the evolution of antibiotic-resistant strains of bacteria is addressed. With evo-
lution serving as an overarching theme, students are better able to see that all
of life is connected through this process.

Pedagogical Elements

Open the book and flip through a few pages and you will see some of the most
inviting, lively, and informative illustrations you have ever seen in a biology
text. The illustrations are inviting because they have a warm, hand-drawn
quality that is clean and uncluttered. The liveliness of the illustrations is
accomplished with vivid colors, three-dimensionality, and playful composi-
tions. Most importantly, the illustrations are informative, not only because they
were carefully crafted to enhance concepts in the text but also because they
employ techniques like the “pointer” that help draw the students’ attention to
the important part of the figure (see page 3). Likewise, tables are more than just
tools for organizing information; they are illustrated to provide attractive, easy
references for the student. We hope that the welcoming nature of the art and
tables in this text will encourage nonmajors to explore instead of being over-
whelmed before they even get started.

Preface

ix
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Preface

In addition to lively illustrations, this text also strives to engage the non-
major student through the use of analogies. For example, the process of trans-
lation is likened to baking a cake, and the heterozygote advantage is likened
to the advantage conferred by having more than one pair of shoes (see pages
166 and 381). These clever illustrations are peppered throughout the text.

Students can reinforce and assess what they are learning in the classroom
by reading the chapter, studying the figures, reviewing the key terms, and
answering the end-of-chapter questions. We have written these questions in
every format likely to be used by an instructor during an exam so that stu-
dents have practice answering many different types of questions. We have
also included “Connecting the Science” questions that would be appropriate
for essay exams, class discussions, or use as topics for term papers.

Supplements

Development of the supplements package that accompanies Biology: Science
for Life began several years ago. A group of talented and dedicated biology
educators teamed up with us to build a set of resources that equip nonmajors
with the tools to achieve scientific literacy that will allow them to make
informed decisions about the biological issues that affect them daily. In each
chapter, a variety of resources are tightly integrated with the text through spe-
cific chapter learning objectives. The student resources offer opportunities to
exercise scientific reasoning skills and to apply biological knowledge to real
problems and issues within the framework of these learning objectives. The
instructor resources provide a valuable source of ideas for educators to enrich
their instruction and assessment efforts. Available in print and media formats,
the Biology: Science for Life resources are easy to navigate and support a vari-
ety of learning and teaching styles.

We believe you will find that the design and format of this text and its sup-
plements will help you meet the challenge of helping students both succeed
in your course and develop science skills—for life.



Acknowledgments

The Reviewers

Each chapter of this book was thoroughly reviewed several times as it moved
through the development process. Reviewers were chosen on the basis of their
demonstrated talent and dedication in the classroom. Many of these review-
ers were already trying various approaches to actively engage students in lec-
tures, and to raise the scientific literacy and critical thinking skills among their
students. Their passion for teaching and commitment to their students was
evident throughout this process. These devoted individuals scrupulously
checked each chapter for scientific accuracy, readability, and coverage level. In
addition to general reviewers, we also had a team of expert reviewers evalu-
ate individual chapters to ensure that the content was accurate and that all the
necessary concepts were included.

All of these reviewers provided thoughtful, insightful feedback, which
improved the text significantly. Their efforts reflect their deep commitment to
teaching nonmajors and improving the scientific literacy of all students. We

are very thankful for their contributions to Biology: Science for Life.

Karen Aguirre
Susan Aronica
Mary Ashley
Thomas Balgooyen
Donna Becker
Lesley Blair

Susan Bornstein-Forst
James Botsford
Bryan Brendley
Peggy Brickman
Carole Browne
Neil Buckley
Suzanne Butler
David Byres

Peter Chabora
Mary Colavito
Walter Conley
Melanie Cook
George Cornwall
Angela Cunningham
Garry Davies
Miriam del Campo
Veronique Delesalle
Beth De Stasio
Donald Deters
Douglas Eder
Deborah Fahey
Richard Firenze
David Froelich
Anne Galbraith
Wendy Garrison
Robert George

Clarkson University

Canisius College

University of Chicago

San Jose State University

Northern Michigan University

Oregon State University

Marian College

New Mexico State University

Gannon University

University of Georgia

Wake Forest University

State University of New York, Plattsburgh
Miami-Dade Community College
Florida Community College

Queens College

Santa Monica College

State University of New York, Potsdam
Tyler Junior College

University of Colorado

Baylor University

University of Alaska, Anchorage
Miami-Dade Community College
Gettysburg College

Lawrence University

Bowling Green State University
Southern Illinois University, Edwardsville
Wheaton College

Broome Community College

Austin Community College

University of Wisconsin, La Crosse
University of Mississippi

University of North Carolina, Wilmington

Acknowledgments

Xi



Xii

Preface

Sharon Gilman
John Green
Robert Greene
Bruce Goldman
Eugene Goodman
Tamar Goulet
Mark Grobner
Stan Guffey

Mark Hammer
Blanche Haning
Patricia Hauslein
Stephen Hedman
Julie Hens

Leland Holland
Jane Horlings
Michael Hudecki
Laura Huenneke
Carol Hurney
Jann Joseph
Michael Keas
Karen Kendall-Fite
David Kirby
Dennis Kitz
Jennifer Knapp
Loren Knapp
Phyllis Laine
Tom Langen
Lynn Larsen
Mark Lavery
Mary Lehman
Doug Levey
Jayson Lloyd
Paul Lurquin
Douglas Lyng
Michelle Mabry
Ken Marr
Kathleen Marrs
Steve McCommas
Colleen McNamara
John McWilliams
Diane Melroy
Joseph Mendelson
Hugh Miller
Stephen Molnar
Bertram Murray
Ken Nadler
Joseph Newhouse
Jeffrey Newman

Coastal Carolina University

Nicholls State University

Niagara University

University of Connecticut, Storrs
University of Wisconsin, Parkside
University of Mississippi

California State University, Stanislaus
University of Tennessee, Knoxville
Wayne State University

North Carolina State University

St. Cloud State University

University of Minnesota—Duluth

Yale University

Pasco-Hernando Community College
Saddleback Community College

State University of New York, Buffalo
New Mexico State University

James Madison University

Grand Valley State University
Oklahoma Baptist University
Columbia State Community College
American University

Southern Illinois University, Edwardsville
Nashville State Technical Community College
University of South Carolina

Xavier University

Clarkson University

Portland Community College

Oregon State University

Longwood College

University of Florida

College of Southern Idaho
Washington State University

Indiana University /Purdue University
Davis and Elkins College

Green River Community College
Indiana University /Purdue University
Southern Illinois University, Edwardsville
Albuquerque TVI

Oklahoma Baptist University
University of North Carolina, Wilmington
Utah State University

East Tennessee State University
Washington University

Rutgers University

Michigan State University

California University of Pennsylvania
Lycoming College



Kevin Padian
Javier Penalosa
Rhoda Perozzi
John Peters
Patricia Phelps
Calvin Porter
Linda Potts
Gregory Pryor
Laura Rhoads
Laurel Roberts
Deborah Ross
Michael Rutledge
Wendy Ryan
Christopher Sacchi
Jasmine Saros
Ken Saville
Robert Schoch
Robert Shetlar
Thomas Sluss
Douglas Smith
Sally Sommers Smith
Amanda Starnes
Timothy Stewart
Shawn Stover
Bradley Swanson
Martha Taylor
Alice Templet
Nina Thumser
Alana Tibbets
Jeffrey Travis
Robert Turgeon
James Urban
John Vaughan
Martin Vaughan
Paul Verrell
Tanya Vickers
Janet Vigna

Don Waller
Jennifer Warner
Lisa Weasel
Carol Weaver
Frances Weaver
Elizabeth Welnhofer
Wayne Whaley
Vernon Wiersema
Michelle Withers
Art Woods

Elton Woodward

University of California—Berkeley
Buffalo State College

Virginia Commonwealth University
College of Charleston

Austin Community College

Xavier University

University of North Carolina, Wilmington
University of Florida

State University of New York, Potsdam
University of Pittsburgh

Indiana University /Purdue University
Middle Tennessee State University
Kutztown University

Kutztown University

University of Wisconsin, La Crosse
Albion College

Boston University

Georgia Southern University

Fort Lewis College

Clarion University of Pennsylvania
Boston University

Emory University

Longwood College

Davis and Elkins College

Central Michigan University

Cornell University

Nicholls State University

California University of Pennsylvania
Southern Illinois University, Edwardsville
State University of New York, Albany
Cornell University

Kansas State University

St. Petersburg Junior College

Indiana State University

Washington State University
University of Utah

Grand Valley State University
University of Wisconsin, Madison
University of North Carolina, Charlotte
Portland State University

Union University

Widener University

Canisius College

Utah Valley State College

Houston Community College
Louisiana State University

University of Texas, Austin

Daytona Beach Community College

Acknowledgments

xiii



Xiv

Preface
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