T:cif]j.-._ nnderstanding the concepts of biology and their
connections to our lives is more important than ever.
Whether we're concerned with our own health or the health
of our |I.|:-L!Il.!|._ a familiarity with hil::lltlf,’}-' is cssential, This
hasic knowledge and an appreciation for how science wiorks
have become clements of good citizenship in an cra when
informed evalnations of health issues, enviromnmental 1‘.11‘:1!1-
lems, and applications of new technology are critical.

The “conncelions” to which the title of this book refers
include many such practical applications of hiology—and go
hevond them, Biology has important connections with l'|1t=
other natural seicnees and with the humanities and social
sciences as well. And the study of life has no coherence
without an understanding of the connections among the dif-
ferent areas of biology and an appreciation of the grand
unifying theme of evolution. From its first edition. the hall-
marks of this book have ineluded an emphasis on connec-
tions within biology and between biology and other fields,
along with a focus on engaging students from a wide variety
of majors. Tn this fourth edition, we have increased the
emphasis on connections to our ev eryday world in both the
chapter opening essays and the nemi} libeled “Connection”
modchiles,

We could not have hoped to meet our ambitions woals for
this hook without extensive discussions with teaching caol-
leagmes throughout the world and feedback fronm many al the
Lo reds of instructors and hundreds of thousands of students
who have used our earlicr editions. We have been gratified by
their enthusiastic responses and have paid close attention to
their thoughtful suggestions for improvement. For this ercli-
Hom, we set out to create a book that wonld be an even more
elfective tool for leaming biology. In addition, we worked to
ensure: that the book would integrate smoothly with the rich
program of supporting materials on the CD-ROM and web
site: that accompany the book.

How can we help students learn—and enjoy—biology?
Horw cam wee help instructors teach biology? Our responses to
these guestions are reflected in the tl:‘..luLhL]I.'-"' strategies we

Vil

bring to the book. In this new edition, we build on the
approach that has been so successful in earlier editions. Below
we deseribe our main teaching strategies as they are embod-
ied in Biology: Concepts & Connections, Fourth Edition,

Focus Students on the Main Ideas of Biology

Biology is a vast subject that gets higger every year, but a gen:
eral biology course is still only one or two terms long, In that
brief time, we explore all of life, from molecules to ecosys-
tems, while also trying to share the excitement of important
research breakthroughs. For beginning biology students cons
fronting this avalanche of information, it can seem as impor-
tant 1o memorize all the scientific terms and faets as it is to
master and apply the major ideas. This situation changes
however, when students acguire a framework of key biclog:
al concepts into which they can fit the many new things they
learn. 1t is this framework of concepts that will serve them
lomg after they have forgotten specific facts and terms,

Concept Modules Biology: Concepls & Connections wis
the first introductory biclogy texthook to nse L(IllLl’_l]‘l sl
ules to help students reco enize and focus on the main idess
of each chapter. The heading of eac h madule is not simplya
topic name but a care fully crafted statement of a :.!]-:J]Ht..]LH_
concept. Printed in large type, each coneept heading serves
as a focal point for a module, and all of the medule’s text and
illustrations CONVETZE 00 thal c::mc-::}_:-t with O‘c]ﬂ:uml'ltm and;
alten, evidence. For example, "Sensory receplor cells con-
vert stimuli into electrical energy” announces a key concept
in Chapter 29 (Maodule 20,3, The text and illustrations
introduce the general I}Ti.lid'ip]l":-t af semsory reception and
transduction, using the human sense of taste as an ecample.
In this and other modules, we integrate the words and pie-
tures to an unprecedented degree: The text walks the st
dent through the illustrations, just as an instroctor would do
in class. In teaching a sequential process, such as the fune
tioning of the receptor cells of the taste buds (Pigure
29240, we number the steps in the text to cor ru.l]mld i
numbered steps in the figure. The synergy between a mod:
ule’s verhal and graphic components transforms the concept
heading into an idea with e 1 b the student.

Integrated Media Printed in red immediately following the
text in many modules are one or more references to inter
active Activities and Thinking as a Scientist investigations i
he found an the student CD-ROM and web site, In this eds
tion, we provide the titles of the activities on the text page.

Checkpoint Questions At the end of every madule is g
L!I,l’;'f_.l-.,l_‘li,]||'||, ruestion that reinforces the module’s me s5A08
These questions encourage students to test themselves o
they procee «| through a r_]mptu Sare questions Hml[ﬂw a5k
the student to restate the main coneept or a corollary: oth
ers test understanding of the supporting evidence or ask tl
student to conneet the concept to another coneept in the
boolk: still athers require the student to carry ont a caleuls
tion using information in the module. Fee dhack is previde
on the spot: The answer is printed upside clovan beneath th



stion. These questions are intended to make students
out the material they are studying and to build their
gnee. In summary, cnc]u module provides everything a
tneeds o master a concept.

Headings How do we help students see the con-
s hetween concepts? We group the modules under
prminent general headings, printed on orange bars, which
o an overarching framework for the chapter. Students
e these peneral headings and subordinated coneepts
iornections in the outline at the beginning of a chapter.
& end of the chapter, the general headings organize the
er Summary. To provide further help in tying concepts
her, we make frequent use of overviews, reviews, and
plinatory transitions at the beginnings or ends of modules.
e modules of each chapter tell a continuous story.

ite Biological Concepts to Everyday Life

ion Modules Students are more motivated to study
when fhﬂ_‘y‘ can connect it to their own lives and inter-
~for example, to health issues, economic problems,
ental quality, ethical controversies, and social re-
il In this edition, yellow “Conmection” banners

e the numerous application modules that go heyond the
| i-Dl-Dgil::a] concepts. You can preview the Connection
mal: he.adjngs om the front endpapers of the book.

tiductory Fssavs In this edition, the illustrated essays
hat epen the Lll.;.ptt% vary in approach. Over half of these
& e new, ancd many of them discuss topics that relate
il lite. For example, Chapter 10, “Moleeular Biology of
ene,” now opens with an essay on herpes infections.
intmr]lml'mj.r BSsAyE continne our earlier tradition aof
ing a nonhuman organism and deseribing how it is
ted ko its environment, One example is our new essay
or Chapter 13, “How Populations Evolve,” which focuses
i the blue-footed hoobies of the Gs ipagos Islands. Our
: 15 that essays like this one will nurture students” appre-
an fovr er:IrJ;,m al diversity.

y lechnology, and Society Questions At the end
l::||apte1', one or more “Seience, Technology, and
l}"" questimlﬁ CNCCL e students to use the congepts
B learned in thinking about varions social and eni-
i ental issues,

Adapt This Book to Fit Your Course

Tl 4 biology texthook's table of contents must be linear,
itself is more like a web of related concepts without
starting point or prcsc-ribcd path. Courses can navi-
is networle starting with molecules, with ecology, or
in between, and most courses omit some topics.
: Cancepts & Connections is unicquely suited to serve
vof courses. The seven units of the book are largely
uined, and most of the chapters within a unit can be

ned ina different order without mueh loss of eoherence,
doreover, the modular format of the chapters makes it easy
pomit or to relocate modules within a syllabus.

Relate Biological Concepts to the Unifying
Theme of Evolution

The history of life on Earth goes back more than three and a
halt billion years, and this past is the key to the present diver-
sity of organisms. As the unifving theme of this texthool, evo-
lution elevates hiology from a collection of facts to a coherent
study of f:hung]ng life on a changing planet. Tn Biolooy:
C{Jnu*;:.ts‘ - Connections, students \md}' the structure, func-
tion, and behavior of organisins in an evolutionary context.
And throughout the book, students lean to view the unity
and diversity of life—the similarities and differences among
organisms—as the dual consequences of descent with maodi-
fication. Our enhanced coverage of evolution in Chapter 1
and Unit 11T of this edition strengthens this unifying theme.

Help Students Understand the Process
of Science

A hiology course should make students Familiar with the sei-
entific process, in particular with the posing and testing of
hypotheses. With an improved introduction to the process
of science in Chapter 1, students will be better equipped to
appreciate the many examples throughout the haok of how
seientilic concepts emerge from observations and EXperi-
mental evidence. The book also puts human faces on sci-
ence with “Talking About Science”™ modules. A number of
these profiles of interesting seientists are new to this edition.

Tni the review material thal coneludes each chapter, ques-
tioms called “Thinking as a Scientist” give students some per-
sonal practice with seience as a process. The CD-ROM and
weh site also provide interactive “Thinking as a Scientist”
investigations. In fact, this book will work hest for students
who participate actively in learning about biological concepts
andl their applications.

Introductory biology is the only science course that many
students will take during their college vears. Long after
today’s students have forgotten most of the specific content
of their biology course, they will be left with general impres-
sions and attitudes about science and scientists. We hope
this new edition of Biology: Concepts & Connections helps
niske those impressions positive and supports the instrue-
tor’s goals for sharing the fun of biology. To help us produce
an even better text In the next edition, please send your
comments and suggestions to one of the following anthars:

Neil Camphell
Department of Botany and Plant Sciences
University of California
Riverside, CA 82331
June Reece

BU[lj'll]ij!l Cumimnings

1301 Sansome Strect
San Franciseo, CA 94111

Martha Taylor
Biological Sciences
Clamstock Hall
Cornell University
Ithaea, NY 14553



