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To the Student

As you worked your way through high school, or otherwise worked to pre-
pare yourself for college, vou 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 vou 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 importd#it 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 vour 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.

[t 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.
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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.
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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.

Su pplemen'Es

Development of the supplements package that accompanies Biology: Science
Jor 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. .



