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. Preface

Welcome to an exciting new way 1o teach, learn, and experience
introductory biology—the study of living things. The title of
this book, Biology: Organisms and Adaptations, signals our ap
proach to learning core biology concepts organisms. Our ap
proach was born out of a simple observation: Humans have an
mmnate lascination with the lives and adaptations of living
things. People love to explore, discover, and learn about the
natural world. This observation provided us with a deep sense
of purpose to build a biology book that translates the passions
and interests of students and instructors into meaningful and
enduring learning. It is our hope that you will find our ap
proach motivating to yourself and your students,

An Organismal Approach

Our vision for a new and richer learning experience means that
living things are out front doing the work—enhancing, engag
ing, connecting, providing applications, and driving a deeper
level of understanding. Right from the start, each chapter opens
with the story of an organism that illustrates the biological con
cepts to follow in the chapter. As the central organizing frame-
work, organisms provide you with a powerful tool to:

L. Interest and motivate your students to engage with bio-

logical concepts.

All instructors want their students to value their course
and the learning it produces. This text directly acknowl-
edges the great impact that positive feelings and emo-
tions (appreciation, motivation, excitement, and curios-
ity) have on thinking and learning. The organisms have
been carefully selected for their relevance and interest.

Carbohydrates
This carbohydrate
molecule of glycogen is
an important source of
stored energy, found
mainly in the liver and
muscles of animals.

DNA and RNA

DNA and RNA are nucleic acids found
inside of cells. These molecules are
involved with the preservation,
replication, and expression of
hereditary information in cells.
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Provide concreteness, familiarity, and a springboard for
learning key concepts, —
Key biological conceplts are prr‘;r»nh-fi and learn ) 1ela
tion to familiar, recognizable organisms. A blue whale js
classified; has an evolutionary history; lives in a particula
habitat; has a body composed of organ systeins, organs, tis
sues, cells, and subcellular components; feeds and metaly,
lizes; mates, reproduces, and inherits traits. Thus the whale
serves as a focal point to synthesize and connect the cop
cepts that you have told us you want your ';“J’j"‘f”', to learn
Educational research has shown that learning becomes
more durable and transferable when it is constantly reig
forced and repeated in different contexts. Traditiona ap
pruu(:lu-s often present a concept in the openmg units angd
expect students to recall the details many chapters I%mfr in an
entirely new context. The advantage of an organismal ap
proach is the opportunity to reinforce processes and adaptz
tions among different organisms throughout the book we
take every opportunity to reinforce the process of meigsis in
animal, plant, and fungal systems. The same is true for other
essential concepts, such as cell structure, natural selection,
niche, gene expression, biomolecules, cell cycle, cellular res.
piration, and enzymes.
Create a platform for inquiry, application, synthesis,
and critical thinking.
We introduce a variety of organisms to provide L‘ﬂgaging
opportunities to develop question asking skills, scientific
thinking, data analysis, and the application and synthesis
of biological concepts. Empowered with a deeper sense of

anchored and connected undcrslanding, students are then

This molecule of collage

structure and is assaciated with skin,

fins in whales, The keratin in baleen hasa
similar structure. The enzyme on the r ht |
important for digestion. 7



capable of applying their knowledge and skills to other
organisms that they encounter in their region of the coun-
try or the world. As an instructor, you have the flexibility
of using the organisms provided in the text or using your
own favorite organism,

The Organization of the Book

In terms of the biological hierarchy of scale and organization,
our approach begins and focuses on the organism level, We
believe that the most powerful frameworks to shape student
understanding of living things are evolution and ecology.
Therefore the first unit establishes these foundations and
contexts within which the rest of the book is based.

Unit 1. Introduction to Organismal Biology—Establishes the Basic
Foundation and the Framework, Unit 1 lays the foundation, in
a brief way, for the characteristics of life, hierarchy of scale and
organization, cells, biological processes, and biomolecules. Our
strategy is to give students enough information so that they can
begin to apply it, and we can use it to go into greater depth in
later units. For example, we present proteins as molecules that
have a variety of shapes and perform many critical functions.
We wait until Unit 2 to delve deeper into protein chemistry.
This spares students from details at points of instruction where
they do not need it. In addition to laying the groundwork, Unit
1 establishes two major themes or frameworks:

Evolutionary  Biology—Evolutionary concepts provide a
coherent explanation for the unity and diversity of living
things. This central concept in biology is first introduced in
Chapter 1 as a potent example of evidence-based scientific
reasoning. We then follow a large-scale view (macroevolution)
to a smallerscale view (microevolution) in Chapters 2 and 3.
Students love dinosaurs, and Chapter 2 uses Archaeopteryx
and the evolution of birds to introduce large-scale evolutionary
processes and concepts. These examples provide
the frame to understand and launch our overview
of biological diversity. Chapter 3 uses the
mimicry of passion-vine butterflies to explore

the processes of natural selection.

Ecological Approach— For nonmajors, understanding

how the world works and the interdependence of
organisms and the environment is really important. An

ecological frame allows students to place adaptations in
the context of where organisms live—their habitat
and ecosystem. The coast redwood’s narrow
geographic range is used in Chapter 4
to present ecological concepts of
habitat and the environmental
factors that influence the
activities and  behaviors  of
organisms. Habitat is established and

then used throughout the rest of the book. -
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For example, we present cellular respiration (Chapter 9) in
terms of oxygen capture in both aquatic and terrestrial
habitats. Photosynthesis (Chapter 13) is placed into an
ecological context so that students can connect it to resources
in their habitat—light, water, and carbon dioxide. We think
this approach is much more motivating and concrete than
placing it in a chapter devoted to abstract concepts of energy
transformation, which emphasizes the detailed biochemical
pathways.

Unit 2. Adaptations of Animals—The Most Familiar Organisms.
Most nonmajor students report that they find animals more
interesting than other kinds of living things. Students see ani-
mals as dynamic and exciting because they move and behave
in ways that they can relate to. In Chapter 6, the leatherback
sea turtle is used to illustrate how animal structures reflect
their function. The chapter starts with the most familiar level
of animal structure—organ systems. We then use the digestive
system of the leatherback turtle to present types of tissues and
the cells that compose them. Cell structure and function are
presented through an acid-producing cell of the leatherback
stomach. Once structure is presented, the chapter shows how
structures of the multicellular animal work together, commu-
nicate, and respond to change—in other words, homeostasis.
How these structures arise from a single fertilized cell is
answered in Chapter 7, where the American lobster is used to
show students patterns of growth and development, control,
DNA structure and replication, and the cell cycle. Once again,
the overarching context is a growing, developing organism that
serves as a focal point to understanding the abstract mecha-
nisms that produce that organism’s body. Gene expression
(transcription and translation) is not presented in abstract
terms but rather as the driving process that results in the lob-
ster’s growth and differentiation.
The familiar dairy cow begins a two-chapter sequence that
transforms food (Chapter 8) and oxygen (Chapter 9) into
energy metabolism in the mitochondria. Cellular
respiration is framed in the life of the clam
that lives in the intertidal zone at the sea-
shore. The battle between bats and their
moth prey sets the stage for learning
how nervous, muscular, and skele-
tal systems work together to en-
able the animal to eat, move, and
find a mate (Chapter 10). Animal
reproduction (Chapter 11) is a fitting
way to pull Unit 2 together. Coho
salmon display the interaction of ani-
mal populations in their habitat, their
sensory systems in their drive to find
a mate, their male and female organ sys-
tems, as well as sex cells and cellular pro-
cesses. Finally, reproduction involves de-
velopment and nutrient and gas exchange
e = in the growing fetus.
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Question  Generator-One ol the basic
skills required for the development of scien-
lific reasoning is asking questions. We in
tentionally work to develop students” ques
tion-asking skills through this feature. It's
very important for students to realize that
biologists don't pull their research ques
tions oul ol thin air; rather, they arise from
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topic structure to students and helps them grasp the main

point of the section, This feature allows instructors to re

fer to specific sections by number when assigning reading
and preparation work,

Check & Apply Your Understanding— At the conclusion

of every section are bulleted key concepts followed by five

questions that help students self-assess their understanding

ol the concepts presented. The first two questions assess

basic knowledge, followed by questions of increasing diffi

culty. The fifth question asks students to transfer their con-
ceptual understanding to other organisms or situations.

These higherlevel questions can also be used in lectures as

one-minute papers or “clicker questions” asking students to

make a specific choice regarding a scenario.

End of Chapter Review-——This section is designed to chal-

lenge and promote thinking and applying concepts.

+ Self-Quiz Questions—These questions are organized

around each of the chapter’s key concepts. For each con-
cept, a series of matching and multiple-choice questions
are posed. They are designed to assess semantic and
conceptual knowledge and foster factual base building
and independent learning.
Applying the Concepts Questions—These questions
ask students to connect chapter concepts to each other
and to other disciplines and to transfer their under-
standing to new organisms or situations. These ques-
tions can be easily incorporated into lectures to help
students apply the material they have learned.

+ Data Analysis Exercise—This activity promotes higher
thinking skills involving strategic knowledge (problem
solving], application, and quantitative thinking skills. The
Data Analysis feature challenges students to read graphs
and tables from actual scientific papers. Here they analyze
the freezing tolerance of lizards, photosynthesis in yucca
plants, and the growth rate of giant pumpkins.
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a base ol knowledge and an understanding
ol how concepts are connected, Through the
Question Generator, we present an intrigu-
ing aspect of the biology of an organism,
which is related to chapter concepts. We
then show students a diagram of concept re-
lationships and use it to model how they
can generate effective questions and de
velop this higherlevel thinking skill.

Stunning Art Program. The biological hierar-

chy is a very effective schema to help students
integrate their knowledge into understanding. As instructors,
we move {luently among levels of the biological hierarchy.
Students need time to locate the level at which they are work-
ing and how it connects upward and downward in scale. Our
text's stunning art program takes students on a Google Earth-
type visual journey from the organism level down to the tis-
sues, cells, and molecules. The hydrogen bonds of a keratin
molecule are visually connected to the feathers of a peregrine
falcon. Through their connective thinking, students begin to
reason and think like biologists.

£ Question Generator
Fueling White-Throated Sparrow Migration

White throated spartows are medivm sized songbirds
that feed on seeds, insects, and berries (Fig .21 Each
fall they migrate from (heir summer breeding grounds
i Canadla 1o their feeding grounds near the Gulf of
Meaxico. The birds do not feed during their migration,
whilch takes several days and covers o distance of
thousands of miles

Figure 6.29 5 4 block diagram relating several aspects
of the bialogy of white throated sparrows and their
long-distance migration. Use the back l informa
tion along with the block diagram 1o ask questions and generate hypotheses. We ve translated the
woncept blocks and linking interaction arrows shown in the map into questions and provided
several more questions 1o get you started
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Wht type of muscle activity is required for the birds to make this journey? [Arrow #1)

Figure 628 White-throstad snarrow

S.29Factors relating to long-range mgvaties
of white-throatied spaseows.
o sy 14

How long would this activity need 1o be sustained ? (Arrow #1)

How do fuels vary in their ability to sustain muscle activity # (Arrow #2)

How dao fuels vary in theie rate of tansport from storage o muscle? (Arrow #3)
What type of fuel(s) would sustain this muscl- sctivity over several days? (Arrow #2)

How rapidly da the different fuels get from storage to the muscle? (Arvow #3)

N o & o =

At the muscle cell level, do sparrows have a large number of transporter proteins o speed up
luel uptake? (Green block on diagram)
Use the block dingram (o gensrate your own research question and frame » hypothesis.
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