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Biology and the teaching of biology are undergoing profound changes as we
approach the twenty-first century. Recent reports from the largest and most pres-
tigious scientific societies in the United States have provided guidance for trans-
forming both textbooks and college courses. For years, too many biology
textbooks and courses have emphasized facts, vocabulary, and memorization,
and there has been little effort to expose students to scientific process and sci-
ence as a way of thinking or knowing. Consequently, many students have not
developed a sense of the importance of science, scientific thinking, or the excite-
ment that characterizes studies of the living world.

Biology: The Network of Life concentrates on knowledge that an educated
person requires for understanding the living world and making informed deci-
sions related to that world. Scientific inquiry and scientific process are the con-
ceptual foundations of our book. Scientific inquiry refers to the ways in which
scientists investigate problems. Scientific process is a broader concept. Histori-
cally, science has been presented as a body of knowledge concerning the natural
world. Using an elegantly simple but wholly imaginary “scientific method,” scien-
tists allegedly added bits of information to an ever-enlarging picture of nature.
Several factors ultimately led to a fundamental alteration of this static view. These
included the scientific revolutions of the early twentieth century, research done
in the history and philosophy of science in response to those revolutions, and
recent investigations into the sociology of science. What has emerged is a view of
science as a process: a dynamic activity based on scientific inquiry—making
careful observations, collecting relevant information, conducting experiments,
and constructing hypotheses and broad explanations (theories).

The scientific process allows us to acquire a deep understanding of the nat-
ural world. Since the process of science is dynamic, a historical perspective is
important for understanding current concepts, hypotheses and theories, and
future biological research. Far from being based on a simple, “cookbook” scien-
tific method, the scientific enterprise is stunningly creative, yet rigorously exact.
Our study of biology goes far beyond the catalog of facts, which is merely an
outer shell. By emphasizing the process of science, it becomes possible to under-
stand science as a way of thinking that all citizens can use in problem solving.

Consistent with the new goals for teaching biology, Unit I begins with the
origin and maturation of Earth (Chapter 2). After setting the stage, we describe
the characters—the organisms that inhabit Earth—examine the different habitats
of Earth, and learn how the physical world preconditions the biological world
(Chapters 3-6). How do these organisms interact? How do humans affect those
interactions? How do long-term physical changes influence those interactions?
These questions are addressed in Chapters 7-11.

In Units II and 111, we focus on this question: What explains the appear-
ances, functions, and survival capacities of organisms? In the short term, organ-
isms look and function as they do because they resemble their parents. The study
of genetics explains why and how this occurs (Chapters 12-21). In the long term,
organisms have characteristic traits because they are members of species popula-
tions that have evolved through time (Chapters 22-28). The theory of evolution
explains how living organisms change in response to their environments and to
each other.

Unit IV is concerned with how organisms function. It begins with the basic
process of energy capture and use (Chapter 29). In three chapters on the world of
plants (Chapters 30-32), the forms and functions of plants are related to their
evolution and the environments in which they survive. Chapters 33-40 emphasize
human biology. The enormous strides made in human biological research will
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become evident from reading these chapters. We describe what is now known
about human organ systems that control our every activity, how the human
immune system works, and where research is heading in medicine with special
emphasis on infectious diseases, cancer, cardiovascular diseases, and AIDS.
Chapter 41 looks to the future to underscore the reality that biology, like all excit-
ing science, is constantly changing.

l TO THE STUDENT

This textbook does not attempt to give you biology “once and forever.” Rather, it
will prepare you to understand the ever-widening scope of knowledge about the
living world. Every week brings some interesting and potentially significant devel-
opment in biology that may affect your life. As an educated citizen, you will
probably be called on to discuss and even vote on issues that have a biological
dimension, and to make intelligent choices you will need to stay informed. For
example, you might be asked to take a position on the release of genetically engi-
neered organisms in your state or on the teaching of evolution in your schools.
We hope that our text will provide you with the background necessary to become
scientifically curious and literate on biological issues. Yet it will not replace the
excitement of a hands-on experience you will receive in a laboratory or the thrill
of being out in the field on a gorgeous spring day. The photographs in the text
are beautiful, but they cannot substitute for the experience of actually observing
tide pools or birds in the wild or flowers poking up through snow or a cell divid-
ing under a microscope. Perhaps, in the final analysis, this text can be a guide for
identifying and understanding interesting and important areas of biology that will

affect you throughout your life and help you develop a continuing appreciation
for science.

I LEARNING AND TEACHING TOOLS

Each chapter opens with an outline and a set of reading questions to establish a
conceptual framework for the student. Within chapters, key terms are printed in
boldface where they are defined. Four types of enrichment essays provide deeper
insights into the nature of science: “Focus on Scientific Inquiry,” “Focus on Scien-
tific Explanation,” “Focus on Science and Society,” and “Focus on Science and
Technology.” At the end of each main section, a brief in-text summary highlights
key ideas. Chapters conclude with a concise summary, review questions, essay
and discussion questions, and a list of references and recommended readings.
Numerous illustrations and tables complement the narrative. The book also

includes an appendix on the classification system used, an extensive glossary,
and a thorough index.

I ANCILLARIES

Instructor’s Manual by the authors. The manual is available free to adopters. It
provides an index to appropriate images on the laser disk, plus suggested lecture

outlines, lists of key concepts, and lecture demonstrations. The Instructor’s Man-
ual also includes 150 transparency masters.

Study Guide by Elizabeth Godrick of Boston University. The guide contains
chapter overviews, learning objectives, concepts in review, key terms (with page
numbers from the text for reference), and self-tests featuring matching, true/false,
multiple-choice, and short-answer questions.
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Laboratory Manual by Bill Tietjen of Bellarmine College. All lab experiments
have been carefully chosen and class tested. Art is included for each exercise,
helping to clarify the experiment.

Test Bank by Ken Saladin of Georgia College. The test bank consists of 2,500
multiple-choice, true/false, matching, and sentence completion questions.

Testmaster. The test bank is available to adopters in a computerized form for your
IBM or Macintosh.

Acetate Transparencies. A comprehensive set of 125 four-color acetates of art and
photomicrographs from the text is available free to adopters.

The HarperCollins Biology Encyclopedia Laser Disk. The Biology Encyclopedia
Laser Disk, produced in conjunction with Nebraska Interactive Video, Inc., offers
the latest in visual technology. It contains transparencies, micrographs, slides, and
film and video footage. Over 1,500 images were provided by Carolina Biological
Supply. The laser disk allows instant access to any image or footage, frame-by-
frame or moving, simply by pushing a few buttons on a hand-held remote. The
disk enhances the principles of biology covered in the text much more effectively
than transparencies or videos.

Student Environmental Action Guide. The Earthworks Group and HarperCollins
have joined with the Student Environmental Action Coalition to bring your stu-
dents a handbook of the environmental movement on campuses around the
country. It contains a series of strategies through real campus examples for
approaching the administration, the community, political leaders, student leaders,
and one’s own personal habits to achieve positive change. Examples include pop-
ulation control, transportation, water conservation, and newsletter publication.

Two Minutes a Day For a Greener Planet by Marjorie Lamb, a veteran reporter
on environmental affairs. This book provides easy, practical answers to what all
of us can do to save the Earth. It gives suggestions for individual action, on a
small scale, that can make a big impact on our planet’s future.

Harper Dictionary of Biology by W. G. Hale and J. P. Margham, both of the Liver-
pool Polytechnic Institute. The dictionary contains 5,600 entries, which go far
beyond basic definitions to provide in-depth explanations and examples. Dia-
grams illustrate such concepts as genetic organization, plant structure, and
human physiology. The dictionary covers all major subjects (anatomy, biochem-
istry, ecology, etc.) and also includes biographies of important biologists.

The Biology Coloring Book, Anatomy Coloring Book, Physiology Coloring Book,
Botany Coloring Book, Zoology Coloring Book. An exciting new approach to
learning biology. Coloring provides an enjoyable and effective means of learning
the fundamentals of biology. Participation by the reader, through creative color-
ing, provides significant learning reinforcement. The text accompanying each col-
oring plate provides supportive explanatory material and leads the reader through
the plate in a step-by-step manner. Furthermore, when finished, the colored
plates provide an excellent review that the reader has helped create.

Writing About Biology by Jan A. Pechenik, professor of biology at Tufts Universi-
ty. This brief but straightforward guide includes sections on writing lab reports,
essays, term papers, research proposals, critiques and summaries, and in-class
essay examinations. It also includes special sections on effective note taking, how
to give oral presentations, and how to prepare applications for summer and per-
manent jobs in biology. Appendices listing commonly used abbreviations for
lengths, weights, volumes, and concentrations are also featured.
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