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Preface

It is inevitable that over the course of twenty years
of teaching general biology one should form strong
opinions about how best to teach the course. My
own opinions have been shaped by my varied ex-
periences as a biologist—as a researcher, as a
teacher, as a consultant, and as an administrator.
To me, the essence of being a biologist is that in-
stant of insight when all your hours of preparation
pay off with the revelation of something new, some-
thing you didn’t know before. It is the excitement
generated by such a moment that I think holds the
key to successful teaching of biology. If we can
make our students feel that excitement and follow
the thoughts of scientists as they work, we can
make biology more than an accumulation of facts
they must memorize.

This book is the manifestation of that simple
idea. The idea has led me to certain conclusions
about how to reach students, conclusions that I
hope I have put into action here. The first is that
the best way to engage students in the thinking be-
hind the biology is to ask questions and to question
answers. Throughout the book I pose problems,
asking readers to anticipate a discovery or to pre-
dict a mechanism. By leading readers to think, I
hope to get them to participate in what they are
reading.

The second is that I believe it is important for
students, especially nonmajors, to understand that
scientists are not a breed apart. Each chapter of the
book profiles a biologist, discussing not only his or
her major contribution but also how he or she be-
came interested in biology. The individuals profiled
are a varied lot. In fact, they share only an irrepress-
ible curiosity about living things, a curiosity [ hope
to awaken in students. A secondary purpose of
these profiles is to provide role models to the broad
scope of our varied student population.

In keeping with the human endeavor theme,
Human Endeavors boxes are found in many of the
chapters and are used to trace the history of exper-
iments and observations that have enhanced our
understanding of life.

No one needs to be reminded of the increasing
impact of current biological research on our every-
day lives. An understanding of basic biological
concepts is now essential for the modern voter, con-
sumer, parent—in fact for many of the roles our
students will soon play. Biology: A Human En-
deavor is intended to prepare them for those roles,
and especially to help them become biologically lit-
erate.

ORGANIZATION

The organization of topics in the text was devel-
oped to enhance the student’s ability to grasp the
biological principles presented. It reflects my philos-
ophy that an understanding of the molecular and
cellular principles of biology is key to fully appre-
ciating the many intricacies of life. These principles,
then, are introduced early in the text and integrated
throughout.

The thirty-three chapters have been divided
into seven parts. Beginning with an introduction to
the basic concepts, controversies, and wonders of
biology, the text progresses to Part II, where the
molecular machinery of the cell is explored. With
this foundation laid, the concepts of genetics are
discussed in Part III. Part IV ties the concept of
evolution to the genetics of the previous unit and
introduces the diversity of living organisms. The
chapters in Part V (Plants) and Part VI (Animals)
emphasize current research and relevant examples.
The final part, Behavior and Ecology, brings the
text to a close by integrating the ideas of energy
transduction and evolution in a discussion of an
organism’s interaction with its environment.

SPECIAL FEATURES

More specifically, the features of this book that re-
flect my philosophy of teaching are as follows:
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1.
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Clear and direct writing style. The first re-
quirement of textbook writing is that it be
clear. Concepts must be explained in a logi-
cal, step-by-step progression that allows stu-
dents to follow the thinking. But writing that
is clear need not be dry. I have tried in this
book to speak directly to students, making
connections for them between what they are
learning and what they already know, with-
out draining the life out of the science.

. Asking questions. Part of this direct ap-

proach, as I’ve already mentioned, is using
questions to lead the reader through the logi-
cal relationships of the concepts presented.

. Profiles. Each chapter profiles one or more

scientists, introducing students to the people
who are biologists. Students see the human
side of biology: the curiosity that led these
men and women to study biology and the
challenges they face.

Human Endeavors Boxes. These essays or
visuals provide students with the opportunity
to follow the thinking and experiments that
have led scientists to the development of par-
ticular concepts.

Focuses. Each chapter contains one or more
focus boxes that highlight current applica-
tions of biology, present recent research, dis-
cuss current controversies—all relating
biology to our lives. More and more we are
all asked to form opinions on issues requiring
some understanding of biology. We cannot of
course teach our students all the facts they
will need to know to understand the issues
they will face during their lifetimes, but we
can teach them the underlying principles and
the general approaches that will allow them
to assimilate the new knowledge they ac-
quire.

. Photosynthesis and Respiration—overview

chapter. As a result of classroom testing, it
was determined that an overview chapter on
photosynthesis and respiration followed by
more in-depth chapters on these topics is the
optimal approach. This gives instructors the
flexibility to choose the level of detail they
want to emphasize in their coverage of this
material.

Strong pedagogy. Each chapter includes ped-
agogical aids that will help the student, espe-
cially the nonmajor, master the increasing
complexity of today’s biology:

The spot summaries accompanying
headings guide the reader through the
chapter and later serve as a review as the
student prepares for exams.

End-of-chapter summaries, key terms,
and page-referenced review questions help
the student focus on the important con-
cepts.

The glossary at the end of the book
provides clear definitions of all key terms.

8. Illustration program. The art in this book de-
serves special mention, because it is the first
major biology text to have most of its art
rendered on the computer. The result is a
full-color illustration program that has been
carefully reviewed and imaginatively pre-
sented. The program provides accurate, clear,
and useful figures that not only help students
visualize the more difficult concepts but also
convey a sense of the wonder of biology.

ANCILLARY PACKAGE

Biology: A Human Endeavor comes with a com-
plete array of ancillary materials. A 300-page Study
Guide contains chapter summaries, review ques-
tions, and such exercises as working with figures,
tables, Greek and Latin roots, reactions—testing
areas where nonmajors are likely to have difficulty.

The Instructor’s Manual consists of two sec-
tions. The first section contains chapter outlines,
teaching tips, suggested readings, and lists of films
and videotapes. The second section is the test bank,
with fill-in-the-blank, true/false, matching, multiple
choice, and essay questions. There are about 50
questions for each chapter, for a total of about
1650 questions.

Two free educational resources will be made
available to adopters of Biology: A Human
Endeavor. First, instructors will receive fifty,
author-selected, two- and four-color overhead
transparencies of art taken directly from the text.
These transparencies illustrate major concepts and
are adapted for effective projection use. Secondly,
adopters of Biology: A Human Endeavor will also
receive copyright permission to use an electronic art
library of over 200 biology art figures. Delivered on
3%5" floppy disk, these electronic art files can be
easily output to Macintosh laser printers for student
hand-outs, quizzes, and tests, output as black and
white or color transparencies, or combined with ad-

Preface



ditional text for advanced course work. This unique
visual library complements the text as well as al-
lows instructors the freedom to individualize their
course emphasis, intensity, and content.
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Note to the Student

This biology text is written for you. I have at-
tempted to share my joy and enthusiasm for biology
with you by guiding you in a logical manner to
biological literacy. To me, a textbook should be the
primary learning device: a student in complete iso-
lation (imagine being stranded on a tropical island)
should be able to gain a fundamental understanding
of the subject after reading the text. [ have assumed
that you have a limited background in chemistry
and biology and that many of you are not aware of
the relevance of biology to your everyday lives.
Therefore, in the early chapters, biological vocabu-
lary is held to a minimum, and a logical, step-by-
step approach leads you to basic biological and
chemical principles required to understand life.

We have all heard about cancer genes, AIDS
research, genetic engineering, and so on. Current
developments in these areas—what you read about
in the newspapers—are based on the molecular
level of biology. Thus one of my aims is to help you
understand the basic concepts underlying this ap-
proach. I am also aware that the student population
is changing: not everyone is from the same back-
ground or has the same interests. This is also true
of scientists, as you will see from the profiles of
scientists in the chapters. As you read the profiles
you can see that scientists are human, subject to all
the strengths and weaknesses of the human condi-
tion. To me there is nothing worse than taking the
approach that all science is absolute, that biology is
just a collection of facts to be recalled for an ex-
amination. Biology is alive and growing and thus
subject to change and controversy. Biologists don’t
just answer questions, they question answers, and
you should, too. I have tried to share the vitality of
biology with you by discussing the excitement and
controversy in the field.

XXVvi

All right, enough of the rationale as to why I
want to convince all of you to become biologically
literate. What are some of the ways that I try to
help you reach that goal? As you read the text,
notice that I have included preview summaries that
accompany the major headings within the chapter.
These summaries tell you what the section will be
about. Later, you can skim these summaries as you
review the material for exams. Also, 1 have pro-
vided summaries at the end of the chapters, page-
referenced review questions, with answers in the
appendix, and key terms (defined in the glossary at
the end of the book) that reinforce your under-
standing of the material. After you have read the
chapter, see if you can answer the discussion ques-
tions; they will help you determine which sections
of the chapter you understand and which you might
want to review. When a term is first introduced it is
defined to ensure that you understand the material.
In the early chapters, | have made the vocabulary
light, but as your understanding and confidence
with the subject increases, the chapters become
more detailed. The focus boxes provide interesting,
current topics that will demonstrate the relevance
and just plain fun of biology. The Human En-
deavors boxes allow you to follow the logic, obser-
vation, and experimentation that have made some
of the major biological advances possible.

This textbook is your friend. Use it, write
notes in the margins, highlight important passages.
After all, it should be by your side as a reference
source throughout your college education. If you
get the chance, I would appreciate hearing from
you. Let me know if my text did what I intended it
to do—provide you with the opportunity to share
in the joy I find in the study of biology.
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