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To their surprise, scientists have discovered that the health of a marine “forest”

of giant kelp (brown algae) is tied to that of the fish-eating sea lions shown here
swimming through the kelp. This discovery illustrates a fundamental principle:

life consists of systems of interacting, interdependent parts on a hierarchy of
scales from molecules to cells, organs, organisms, populations, communities, and
ecosystems. How do sea lions influence kelp? Killer whales eat sea lions, and when
sea lions are scarce, the whales turn to sea otters. Sea otters eat sea urchins,
which eat kelp, photosynthetic organisms that capture solar energy and store it in
the chemical bonds that feed living things in the kelp ecosystem. Kelp forests are
dynamic systems: when whales are common and otters are rare, urchins flourish
and decimate kelp, creating “barrens” devoid of the diversity of life that kelp forests
support; when whales move on to better hunting grounds, otters flourish, urchins
decline, and kelp forests return.
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To all our students. You have taught us, too, and inspired us to write this book.
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material that much more focused and aligned with something that is emerging as an important standard. ...

‘ ‘ All the new enhancements add not just to the learning experience of the students, but also make teaching this

A welcome improvement in a biology textbook, designed for both instructors and students, which adopts key
pedagogical competencies, wholly aligned with the Vision and Change directive.”

Kamal Dulai, University of California, Merced

The new toolbox of active learning opportunities integrated into the Third Edition of Principles of Life provides
numerous opporunities for students and faculty to master Vision and Change's Core Competencies. If used
creatively, this text contains essential tools for mastering biology."
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Principles of Life —Tour of the New Edition

Because success as a biologist means more than just succeeding in the first biology course

If you're concerned that the practical skills of biology will be lost when you move on to the next course or take your first step
into the “real world," Principles of Life, Third Edition lays a solid foundation for later courses and for your career. Expanding on its
pioneering concept-driven approach, experimental data-driven exercises, and active learning focus, the new edition introduces
features designed to help you master concepts and become skillful at sclving biclogical problems.

Research shows that when students engage with a course, it leads to better outcomes. Principles of Life, Third Edition is a
holistic solution that has been designed from the ground up to actively engage you and help develop your skills as a biologist.

With its focus on key competencies foundational to biology education and careers, self-guided adaptive learning, and online
resources, Principles of Life is the resource you need to succeed.

N A FOCUS ON

LIKE A SCIENTIST -—— — SKILLS AND CORE COMPETENCIES

Changes in Earth’s physical New to this edition, the AAAS Vision and Change report’s

environment have affected six "core competencies,” related to quantitative reasoning,

the evolution of life simulation, and communication, are integrated both implicitly
Quantitative tn . v 4
Reasoning In the experiment shown in Investigation Figure 17.8, throgghqut the text and e)(pll[:ltly inanew key feature, Thll“lk Like

body mass of individuals in the expenmental popu- a Scientist. TLAS boxes develop these core competencies, and
= [1-QY 'ations of Drosophila increased (on average) about have been designed specifically to teach you the skills you need

o] iﬁ:ﬁ:ﬂ’;gf;ff:; By s SN0 to become a functional, practical, effective scientist.

Modeling & over the experiment). In the Permian. giant flying in
Simulation secls, such as dragonflies the size of modern hawks,
inhabited Earth. Is the rate of increase in body mass

a N A FOCUS ON DATA
ANALYZE THE DATA
After Kashefi and Loviey isolated Strain 121, they examined its

Principles of Life has always emphasized the role of research

growth at various temperatures. The table below shows generation and experimentation in the introductory biclogy curriculum.
time {time between cell divisions) at nine temperatures. You will learn about the scientific method and experimental
Temperature (°C)  Generation time (hr) design, and understand how real research continues to drive

85 1 our understanding of life on Earth.

90 4

95 a

100 25

105 2

110 4

115 6

120 20

AFOCUS ON ACTIVE LEARNING

Where other texts give lip service to active learning, Principles

|  Examining Mitochondrial Poisons: Cyanide of Life delivers, with an Active Learning Guide and 30 Active
In your groups, predict what effect HCN would have Learning Modules ready for classroom delivery. Built around key
on the inputs and outputs of these reactions. What will concepts, the ALMs provide a road map for pre-class work and

build up, and what will be depleted?

in-class activities, including Apply the Data exercises, animations,
ol . 4 videos, and quizzing directly mapped to in-text concepts and
e e oo learning objectives.
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The Third Edition of Principles of Life has not only been revised to be a more etfezive pedagodical
tool, but it has alsc been updated to reflect the latest research and advances in bintoyy.

PART 1: CELLS

* Increased focus on electronegativity to
understand chemical bonding, including
polarity, and redox reactions

¢ Clarified the meaning and role of chemical
bond energy

* |ncreased emphasis on structure as it relates
to function

* |Improved emphasis on similarities across all
organisms at the cellular level

* Reorganized treatment of cell metabolism to
focus on underlying principles

= Simplified descriptions of cell signaling
pathways to focus on general principles

PART 2: GENETICS

* Increased emphasis of similarities across all
organisms for the encoding and expression
of genetic information

* Now focused on the differences in initiation,
elongation, and termination for replication,
transcription, and translation, to prevent
common misconceptions

» Focused descriptions of the relationship
between genotype and phenotype for clarity

¢ Clarified coverage of the similarities and
differences between meiosis and mitosis

* Updated genomics chapter (Chapter 12) and
extended coverage of selfish DNA

» Biotechnology content integrated into other
chapters to improve context

PART 3: EVOLUTION
» |ntegrated coverage of Evo-Devo (evolution
and development) into evolution section

e NEW CHAPTER: Chapter 15, Evolution of
Genes and Genomes

» New problems that ask you to make and use
phylogenetic trees, assess selection, calculate
rates of change, and evaluate reproductive
isolation

¢ Updated information on the history of life on Earth

PART 4: DIVERSITY

* Updated information on classifications and
phylogeny of life

* Clarified coverage of the similarities and
differences of sexual reproduction across
major groups of life

* More problems asking you to apply
information about the diversity of life to
practical situations

* Simplified terminology in explaining the
principles surrounding life's diversity

PART 5: PLANT FORM AND FUNCTION
* Added explanations of mechanisms that drive

plant development including meristem function

and cell identity specification

¢ Updated information as to how temperature-
dependent changes in the dark reversion rates of
phytochrome allow plants to sense and respond
to temperature

* Added connections between plant physiology and
real-world issues such as climate change

PART 6: ANIMAL FORM AND FUNCTION
* NEW CHAPTER: Chapter 29, Animals in
Their Environments

* A single unified chapter on breathing
and circulation (Chapter 30)

¢ Twice as many data sets for analysis
and discussion

* An emphasis on comparative approaches
to ecology throughout these chapters

PART 7: ECOLOGY
* Expanded and updated treatment of
the human microbiome as an ecological system

» Streamlined mathematical treatment of
the dynamics of ecological populations

* Updated coverage of biogeochemical cycles
with latest research findings
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Core Competencies

Principles of Life was created to ensure that you gain the knowledge you need from your introductory
biology course, and acquire the skills needed to succeed as a life sciences major.

New to this edition, the AAAS Vision and Change report’s six “core competencies,” related to quantitative reasoning, simulation, and
communication, are integrated both implicitly throughout the text and explicitly in a new key feature, THINK LIKE A SCIENTIST.

o - = =

THINK [NV SCIENTIST—m

Process of Science

NEW! THINK LIKE A SCIENTIST

. |

A major goal of the new edition is to align the text with the

Vision and Change recommendations, especially as they ‘
|
|

relate to acquisition of the six core competencies. TLAS

boxes explicitly develop these core competencies, and

have been designed specifically to teach the skills needed

to become a functional, practical, effective scientist. TLAS

questions are high-level and aim to have you integrate |
concepts across the chapter or across chapters, and ask

you to do something.

Quantitative Reasoning

Quantitative
— ! Reasoning

Modeling & Simulation

Changes in Earth’s physical B Sricton

environment have affected
the evolution of life |

Quantitative
Reasoning In the experiment shown in Investigation Figure 17.8,

Interdisciplinary

Interdisciplinary

0o-0y |
id 2 percent per gener

N O

Modeling &
Simulation

ment (aith

Science & Society

Communicate & Collaborate
Communicate
& Collaborate

assign this as a supplemental assignment. This feature encourages
synthesis of material and development of critical-thinking skills around
a relevant topic."

‘ ‘ Very Effective—Think Like a Scientist is a great feature and | would

R I/ T T SR Tl BV T o 1o
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Core Competencies

The TLAS is great. Wonderful emphasis on critical thinking and application.’
Jennifer A. Metzler, Ball State University

Forensic phylogeny
Phylogenetic trees are used throughout

| ! i .
’ biology, but only in recent years have
| Seiskce & they become important for forensic in- Outgroup
Society vestigations. Here you will explore the

relationship between science and soci-

| ety by applying your knowledge of phylogeny to a Ccon
criminal court case. }CCOS

‘ A criminal case in Texas charged a defendant with ——
knowingly and intentionally infecting a series of
| women with HIV. A phylogenetic analysis was used CCos6
to demonstrate that the defendant transmitted HIV
! to his victims. (Other evidence was needed to prove
| knowledge and intent.) In this case, sequences of HIV
‘ isolated from the victims and the defendant, together
‘ with the closest sequences from an HIV database
(the outgroup), were compared and used to con-
[ struct a phylogenetic tree of the viruses (FIGURE it e
14.10). Viruses from each individual in the case are
colored alike on the tree to the right. The labels are
the codes for the individuals in the case. All of the
individuals labeled CC01-CCO08 are known to have
engaged in sex; they represent an epidemiclogical
cluster. (In forensic cases, samples are "blinded”
to the investigators by assigning numbers to each
sample, rather than using people's names. Only after
the conclusions are finalized do other investigators
decode the numbers to reveal the results.)

1. Which of the individuals labeled in the tree i1s
consistent with being the source of this infection
cluster? Why?

2. Why is the tree inconsistent with any of the other 65
individuals being the source of infection within this

cluster? '> cCco3
3. What was the purpose of including an outgroup
made up of individuals who were outside the epi- FIGURE 14.10 Forensic Phylogeny (After D. |. Scaduto et al. 2010.

[ demiological cluster? Proc Natl Acad Sci USA 107; 21242-21247 )

A complete list of the Think Like a Scientist boxes is shown on the following pages xii and xii,
along with their related core competencies.
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Core Competencies

O
-9

Communicate
& Cuuaho

understanding of cell structure and function

The green Earth

Identlfylng and ordering steps in 5|gnal
transduction pathways

Treating cancer

Coat color inheritance in Labrador retrievers

How can CODIS be used to identify suspects
~ from a drop of blood?
Evidence for lateral gene transfer in aphids

Determining the regulation of the lac operon

Inactivation of specific genes using CRISPR-Cas9
gene editing

Observing and measuring phenotypic evolution

Forensi_c phylogeny

Why was the 1918-1919 influenza pandemic__s_o severe?

; Reinforcement of reproductwe |so|at|on

Changes in Earth’s physical environment have affected
the evolution of life

Putting bacteria to work

Using phylogenies to make predictions

m Coevoiution of plants and their pollinators

“ How dependent are plants on thelrfungal mutuallsts‘?

i ~ How do biologists estimate how many species are
still undiscovered?

. How can one identify the anatomical parts of a plant if
they appear unfamiliar?

© Testing new analytical methods: Might Tillandsia make
. useful air pollution monitors?

Correlation and causation

Impact of temperature on the bloom time of plants near
Walden Pond in Concord, Massachusetts

m Modeling Earth’s carbon cycle

T Using quantitative reasoning to communicate with
nonscientists about “burning off” extra food calories

m Is global warming affecting animal life or not?
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Core Competencies

Lilallh 14 | IKE A SCIENTIST

Chapter Title

How does a person’s maximal rate of O, consumption
vary with elevation in the mountams”

- | |
Do some moths j jam bats’ echoloca’uon mechamsm‘? | & . | ! B
Commercnalizatlon of hormones: New choices for o | : ‘ ‘ °
people to make : | |
From the shores of ancient Rome to flashing muscle ‘ | ;
fibers: Progress in a stunning collaboration across ® | @ | ®
generations of scientists, disciplines, animals, : ' !
and tlssues ‘ ' | ‘ ol
The va!ue of mampulatwe expenments | ® | @ | : & '
Differentiation can be due to inhibition of ‘ o |
transcription factors | ! !
Avoiding incompatibilities in blood type: i i ‘ ! i o | '
The lmmune response to the Rh factor : | _: | Lo
How are animals reaotlng to giobal warmmg‘? | @ | . | N
| Phylogenetic methods contribute to our : ® | o |
un_derstandmg of blogeography ) g J ‘ ! ‘ | |
Dispersal corridors can “rescue’ fragmented ' ® ' ® , '
: populatlons from extlnct:on | | . _ - B
Intra- and mterspeoaflc competition influence the ° ° ‘
morphology of coemstmg spemes - 4 | ._ _l B
Additional predictions of the MacArthur-WuIson theo:r'yr ° ! ®
can be tested | .
e | = b )
Computer models of Earth’s climate link global | o ° PY ® °
warming to human activities - - | | hi |
; % Modeling & 0 . .
; n ocie
.4l Process of Science vl arars _ Science & S ty
Process ot Modeling & Sclen_ce &
Science Simulation Society
itati - Communicate &
Quantitative Interdisciplinary Golidhorats
Fleasonlng Communicate

Quantitative
Reasoning

& Collaborate
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Mastering the Key C_énCpts

Each chapter of Principles of Life is built around a pedagogical framework meant to ensure
a mastery of all of the important biological concepts in the introductory course.

KEY CONCEPTS NEW! REVIEW & APPLY
Dividing chapters into sections, every Key Concept explores a This new feature is designed to briefly summarize the
single essential concept in light of established facts and relevant previous section, and help you master concepts and

competencies through questions. R&A questions are
concept-specific, aligning with the Learning Objectives.
With the exception of introductory concepts, R&A questions
tend to be higher-level Bloom's, and when possible, ask you
to engage in an activity-based answer.

experimental evidence, providing the conceptual framework for
the chapter, exercises, and questions ahead.

KEY CONCEPTS

4 X

REVIEW & APPLY | 171

The layering of sedimentary rock strata enables geologists

to determine the relative ages of fossils. Assigning actual

ages to these strata requires analysis of radioactive decay,

paleomagnetic dating, and fossil comparisons across stra-

ta. Geologists divide the history of life into eons, eras, and

_ Il'l the Mfutlon of Life periods based on assemblages of fossil organisms found
We Fossil Record ‘ in successive layers of rocks.

0 Imagine you have been assigned the job of producing a
geological map of rocks that were formed between 600
and 400 million years ago (mya). You collect a sample from
each of ten sites (1-10 on the map below), determine the
ratio of 298Pb to 238U for each sample, and use these ratios

NEW! LEARNING OBJECTIVES to estimate the ages of the rock samples, resulting in the

table on the following page.

171 Events in Earth's
Be Dated

Learning Objectives are provided at the start of each Key Concept.

The goal of Learning Objectives is to help you focus your attention Q @ T
as you read each section. At the end of each section, we reinforce P
the Learning Objectives with exercises/guestions in Review & Apply. @
Learning Objectives encourage active learning and focus on QJ
mastering concepts and skills. O i
e 2
(4] K
| -
" o o o
‘ Z) | Events in Earths m o o @
History Can Be Dated g ’ ?
| [ Estimated age
| Site  298pp/238Y ratio (mya)
! LEARNING OBJECHVES 1 0.076 474
HES I SROTOR L B 1 E e weee R e T ¥ LI 2 0.077 479
1744  Construct a geological map indicating the ages 3 0.069 431
of exposed rocks and use the map to search for 4 0.081 505

fossils of a given age.

17.1.2 Select appropriate methods for dating fossils
and rocks from different geological time periods.

171.3 Place important events in biological history onto
a time line of Earth’s history.

—_— e — -~ e e e . l




NEW! VISUAL SUMMARIES

Visual Summaries conclude every-chapter,
providing a visually compelling checklist,
emphasizing major chapter concepts through
key figures, bullets, and lower-level Bloom's
questions. The Visual Summary ensures you
have mastered the major points of the chapter.
The content is laid out so as to facilitate
referencing back to the original chapter text
and figures, and directing you to relevant
animations and activities. (See the LaunchPad
section for details.)

. EVOLU

B

FOURE 136

Selection Can Be
Sratdlizing, Directional
or Disruptive

* STABILIZING SELECTION aots 1o reducs war
wahue of o trat [FIGURE 1313

* DIRECTIONAL SELECTION a1 10 shift 1te g
extramea [FIGURE 13.13)

DlsF!UF‘UVE SEI.ECTIDN VIS O

Lol charactor distnte

&

FIGURE 1312

FIOLRE .13

Stabitizing nsloction

E -
[\ i I/
j' ¥ & .
_7_ = i ) P ()
ﬁa)’m'!“fwm it e et Yoo T w2 b2 8
oty ra (w)
= Selection Can
@ Maintain Polymorphisms
+ in Populabons

Mastering the Key Concepts

PRINCIPLES OF LIFE—TOUR OF THE NEW EDITION

Evolution is Both

13 VISUAL SUMMARY

Factual and the Basis of

Broader Theory

TIONARY THEORY rale
anary change

Mutation, Selection,
Gene Flow, Genetic
Drift, and Nonrandom

Mating Result in Evoly

Evolution Can Be
Measured by Changes in
Allele Frequencies

ey I [~ 1ty Wit S rEstee]

y

Goto ACTIVITY 131

tion Go to ACTIVITIES 13.2 and 13.3

POPULATIONS, sol

e IE 13.6
* GENE FLow GENETIC DRIFT. and

SELECTIDN
populatons (FIGURE 13 E

de
FIGURE 13.8 31‘,,. 5‘
o € ‘ E
Go'to ACTIV

|re( A L
GE NETIC STFlLICTU F!E

* HARDY- WEINSE% EQUILIBRIUM
f allela

(FIGURE 1312}

o e nad
FREQUENCY DEPENDENT
SELEC‘FION 1

e or L
CUMNAL VARIATION (FIGURE 1.

Qp'es Lan il i s #SooR, s

TG or b TR,

VISUAL SUMMARY is fantastic.
It can be interpreted by itself and
students can learn independently
from the text. | like the questions
next to the summary as well. | do
like all the application questions
(TLAS, R&A, and Investigations).
Students always want more
practice, and more application
questions, so these are invaluable."

Shira D. P. Rahin

University of LLowsville
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Developing Skills and Working with Data

Principles of Life has always been known for emphasizing the role of experimentation, data, and
research in our understanding of biology. The Third Edition includes even more tools to help you
understand how we know what we know.

' N INVESTIGATIONS WITH

R — ot Highly acclaimed by adopters, Investigations and Analyze the
- at Is the Highest Temperature " s i P—— :
Compatible with Life? Can any organism thrive at temperatures Data return in the Third Edition. The goal of the Investigations is

above 120°C? This is the temperature used for sterilization, known to to help you master both big concepts in biology and Vision and
destroy all previously described organisms. Kazem Kashefi and Derek Change competencies. This is done by illustrating a real study
Laviey isclated an unidentired prolaryote from water samples taken and having you analyze the resulting real data. Investigations

near a hydrothermal vent and found it survived and even multiplied at

121°C. The organism was dubbed “Strain 121," and its gene sequenc- with Analyze the Data questions are hlgher—le\.fel Bloom’s,

ing results indicate that it is a prokaryotic archaeal species.” integrating concepts within the chapter or across chapters, and
encouraging activity-based answers. In addition, LaunchPad

HYPOTHESIS includes online companions to the Analyze the Data exercises.

Some prokaryotes can survive at temperatures above 120°C. (See the LaunchPad section for details.)

METHOD

1. Seal samples of unidentified, iron-reducing, thermal vent pro-
karyotes in tubes with a medium containing Fe** as an electron
acceptor. Control tubes contain Fe®* but no organisms.

2. Hold both tubes in a sterilizer at 121°C for 10 hours. If the iron-re-
ducing organisms are metabolically active, they will reduce the Fe?"
to Fe?* (as magnetite, which can be detected with a magnet).

RESULTS
The solids are attracted :i 'i‘ = rH(-zating to 121 °C-\ RESEARCH TOOLS
to the magnet, indicating | :ﬂ 1 | sterilizes the c
that the organisms in . 1 | control solution. o : . :

WS Selibon A alra ! Lt z Throughput Principles of Ln‘g, this featgre foquses on te;hmques and
engaged in iron-reducing | . quantitative methods scientists use to investigate biclogical systems.
biochemical reactions. ?

. Q :

p
v

FIGURE 13.11 Calculating Allele and Genotype
Frequencies Allele and genctype frequencies for a gene locus

CONCLUSION with two alleles in the population can be calculated using the equa-
Prokaryotic archaea of Strain 121 can survive at temperatures above tions in panel .T' When the equa{:om are applied to two populations
the previously defined sterilization limit. (panel 2), we find that the frequencies of alleles A and a in the two
populations are the same, but the alleles are distributed differently
ANALYZE THE DATA between heterozygous and homozygous genotypes,
After Kashefi and Lovley isolated Strain 121, they examined its
growth at various temperatures. The table below shows generation €3 In any population, where N is the total
time (time between cell divisions) at nine temperatures. number of individuals in the population: |
Temperature (°C) Generation time (hr) Frequency _  _ 2Naa+Nas  Frequency _ 4= Nag + Ny
85 10 of allele A 2N ofallelea ~ "~ 2N
90 4 Frequency of genotype AA = N,,/N

Frequency of genotype Aa = N /N

g5 3 Frequency of genotype aa = N_/N
100 2.5
105 2 Compute the allele and genotype frequencies
110 4 for two separate populations of N = 200:
115 6 Population 1 Population 2
120 20 (mostly homozygotes) (mostly heterozygotes)
130 No growth, but cells not killed Nga =90, Ny, = 40, and Naq =45 Ny, =130, and

Nga= 70 Ny = 25
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Dévelopi'ng Skills and Workihg with Data

-
| think this (REVIEW & BTG WO T

‘ ‘ APPLY) is a great feature. R V& "' . s
Applying W'hat they've jUSt e Allopatric speciation results from the separation of populations by
read in a sllghtly new way geographic barriers; it is the dominant mode of speciation among
will improve understandin g most groups of organisms. Sympatric speciation may result from

disruptive selection that resuits in ecological isolation, but polyploidy

and retention.... is the most common cause of sympatric speciation among plants.

Jennifer Butler, Willamette Universi . _— . ; .
e Batien, Vikemalla Mokversity o 1. Explain how speciation via polyploidy can happen in only two

generations.

2. If allopatric speciation is the most prevalent mode of specia-
tion, what do you predict about the geographic distributions
of many closely related species? Does your answer differ for
species that are sedentary versus highly mobile?

3. The species of Darwin’s finches shown in the phylogeny in
Figure 16.8 have all evolved on islands of the Galapagos
archipelago within the past 3 million years. Molecular clock
analysis (see Key Concept 14.3) has been used to determine
the dates of the various speciation events in that phylogeny.
Geological techniques for dating rock samples (see Key Con-

. cept 17.1) have been used to determine the ages of the various
MAKING SENSE OF DATA: Galapagos islands. The table shows the number of species of
A STATISTICS PRIMER Darwin’s finches and the number of islands that have existed
This primer (an appendix in the text and also in the archipelago at several times during the past 4 million
in LaunchPad) lays the proper groundwork for years (data from P. R. Grant. 2001. Oikos 92: 385-403).

understanding statistics and data, providing helpful
support for all of the quantitative exercises in the

Time (millions Number of Number of finch

new edition. of years ago) islands species
0.25 18 14
(/ \ 0.50 18 9
How Does Statistics Help Us Understand 0.75 9 7
the Natural World? 1.00 6 5
Statistics is essential to scientific discovery. Most biological 2.00 4 3
studies involve five basic steps, each of which requires statistics: 3.00 4 1
e Step 1: Choose an Experimental Design 4.00 3 0
Clearly define the scientific question and the methods -
necessary to tackle the question. a. Plot the number of species of Darwin’s finches and the
e Step Z Collec_t Data number of islands in the Galapagos archipelago
Gather information about the natural world through (dependent variables) against time (independent variable).
cbservations and experiments. : . i . .
. e b. Are the data consistent with the hypothesis that isolation of
e Step 3: Organize and Visualize the Data lati v f Adalarids lated ;
Use tables, graphs, and other useful representations p,°p"‘} " ":_’ns ARTIOW 3’. CEERREHISIANOE IS TG I 1 BP0
to gain intuition about the data. tion in this group of birds? Why or why not?

4., If no more islands form in the Galapagos archipelago, do you
think that speciation by geographic isolation will continue to
occur among Darwin's finches? Why or why not? What ad-
ditional data could you collect to test your hypothesis (without
waiting to see if speciation occurs)?
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Active Learning

Active learning continues to be central to the mission of Principles of Life. New features both in the
text and online present you with an even more engaging experience.

NEW! CHAPTER OPENER WITH QUESTION NEW! IN-FIGURE QUESTIONS

A short introduction with an attention-grabbing photo and compelling Incorporated into figures, these questions are designed to engage
question gives you something to ponder while reading and studying you and help you think about the implications of the figure/diagram.
the chapter. The chapter ends with a return to the guestion and some In-figure questions tend to be lower-level Bloom’s, and are often
discussion of the answer. amenable to in-class discussion.

The History of |

Life on Earth

|
Goliath beetles (Goliathus re among the
= ying i = |
in earlies periods of
were much larger flyi S - |
e sizewf mode prey. Su ‘

St nsects cannot live and fiy
Earth's presant emnvironment.

What differgnees in |
Earth’s past envifonment
allowed fiying insects to FIGURE 17.2 Plate Tectonics and Continental Drift (A) The heat of
attain much larger sizes | core generates convection currents in the viscous mantle material underlying ihy
than they do today? | 2 L P defddalel ittt A ity |

Yo will find th » € |« 1 r t 1 1 otten v {B) The

—-Why are both shores of the Pacific Ocean ringed with volcanic

LI N KS /7 mountair ges?
..-'/ il Media Clip 17.2 Lava Flows and Magma Explosions m
Links point you to additional discussion of a concept or key term . i i .

elsewhere in the book, providing an opportunity for integration \
across chapters. . R .

Why are both shores of the Pacific Ocean ringed with volcanic
mountain ranges?
Key Concept 14.3 describes how biologists Media Clip 17.2 Lava Flows and Magma Explosions |

Ll N K reconstruct the gene sequences of extinct | PolL3e.com/mci17.2
organisms. 5




Active Learning
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Encouraging you to be more involved while reading the textbook is just the beginning of the Active Learning approach in Principles of Life.
For instructors who have been teaching actively for years, or those who are just beginning to use these techniques, we've created an Active
Learning Guide and an accompanying set of Active Learning Modules to engage you before, during, and after class.

EXPANDED! ACTIVE LEARNING MODULES

Cnemmsmone Machanism

Examining Mitochondrial Poisons: Cyanide

In your groups, predict what effect HCN would have
on the inputs and outputs of these reactions. What will
build up, and what will be depleted?

Chemiosmouc Mecnar| - Kb X T X

: oyt '
Examining Mitod T 2 ’1 3 la
LR
In your groups, p| - i
have on the respi 7 A _“”

1. Rotenone -in| ..
(complex ) s

2. DNP - shuttlef . ..o oo
mitochondrial mémbrane

3. Oligomycin - blocks the proton channel of ATP
synthase

= 0 e i P

Active Learning Module In-Class Exercise Slides

The expanded Active Learning Modules provide everything
instructors need to successfully implement an active approach
to teaching key topics. Each module’s many resources include:

® Pre-class video specifically created for the module

* Pre-quiz and post-quiz

* Handout for in-class work

* Detailed in-class exercise

* Detailed instructor’s guide

These modules are easy to implement and are a great way
to add more active learning to the classroom.

/_ Tranaspiration-Cohealon-Tension Theory \\
Lower
Hovement of water
/ depends on
an wa N “f 1) the chenical
3 o, R properties of water
€ Qi R | } ) a gradient in water
s 4 LA - =4 | | potential
2 = ( ,."l t 3} avoiding cawta{mn
“ b e
5 By '
] r_/ ‘i" et
3 ] r' IL
v
il
Higher vl
The last in this list is cavitation, which is the primary threat to the movement of water within
aylem vessels.

Active Learning Module In-Class Video

i

NEW! ACTIVE LEARNING GUIDE

The Active Learning Guide provides extensive resources and support
for implementing active learning techniques in any classroom, large

or small. This all-new guide provides instructors with a thorough
introduction to the concepts, techniques, and benefits of active learning.
Chapter-by-chapter guidance provides strategies for how to best utilize
learning resources in Principles of Life to teach in a more active format.

Part 1: Introduction to Active Learning
Chapter 1: What Is Active Learning?

Chapter 2: Designing Your Course for Active Learning
Chapter 3: Using Active Learning in the Classroom

Chapter 4: How to Implement Principles of Life Resources

Part 2: Active Learning Resources
and Suggestions by Chapter

Each chapter in Part 2 of the Active Learning Guide corresponds to
a textbook chapter and includes the following:

* An overview of the textbook chapter

* References to all of the student media resources, listed by
Key Concept

* References to and descriptions of each Active Learning Module

= Detailed suggestions for active learning activities and exercises
for each Key Concept, including “draw,” "video,” and “compare”
exercises, think-pair-share activities, spider maps, minute papers,
clicker questions, and more

* Suggestions for incorporating the in-text Links and Analyze the Data
features into in-class activities

Part 3: Appendices
* Appendix A: An Overview of Bloom's Taxonomy

* Appendix B: A Guide to Using the Principles of Life, Third Edition
Learning Objectives

¢ Appendix C: Learning Objectives for Principles of Life, Third Edition
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LaunchPad

The complete experience of Principles of Life is delivered through LaunchPad, our online learning platform.

Built to address the most challenging classroom issues instructors face, LaunchPad gives you

everything you need to prepare for class and exams.

At the same time, LLaunchPad gives instructors the tools they need to quickly set up a course, shape the content to their syllabus, craft presentations

and lectures, assign and assess homework, and guide the progress of individual students and

the class as a whole.

LaunchPad is organized into units that mirror the

Membrane Transport Simulation textbook’s chapters. Each unit include_s the e-Book
chapter, organized by Key Concept, with integrated
[ Challenge- Using active ransport, make the extracethiar sohition hypertonic e s medla reSOUI’CBS, Chapter‘speciﬁc aSSBSSI"I"Iem, al“ld
malscues) other resources.
Extracellutar Solution
=3 isotonic {95 extracefiutar, 98 niracelulan) All of LaunchPad's resources directly support Principles
o T of Life, Third Edition. Assessment, media resources,
- : ' exercises, and other components are aligned clearly to
% o . the textbook’s Key Concepts.
@ Mo ize |
- : ; e . D . ® Substantial new active learning resources —such as the
M . ® ] ® activity and animation shown here—support the use of
7y s o & s the book in an active learning context.
. : B 3 ;
| ® ol .
L i } t\"p J -
o ® ® .
F £ 32 ‘®
& T i
. - L ]
] o ' '
> . e ANIMATIONS
e B R
Textbook Reference: Key Concept 4.2 r'asS.,, 3.—.3_ nta Transport Are Used by Small Molecules to Bactefiopha ge
Cross Membrangs ? _] Outgl'oup
Activity 4.3: Membrane Transport Simulation [ Bacteria in broth
| T + mutagen
P -“;5_1 Rt - Bacteriophage
A .t_ﬂgneo ingroup
3 ' + Bacteria in broth
= Q “) .+ mutagen

AT7 bac_teriophage injects its DNA into a host cell of E. coli, resulting in the ‘
production of numerous progeny viruses and the lysis of the cell. |

Textbook Relerence Hey Concept 14 2 Pnylogeny Can Be Reconstructed from Trals of Oroar

i 7

Animation 14.1: Using Phylogenetic Analysis to Reconstruct Evolutionary History
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4 \ Each in-text Analyze the Data exercise is accompanied by an online
Analyze the Data 13.19: A Heterozygote Mating Advantage companion exercise in LaunchPad. The online companion exercise
S S s b gives you additional practice with the same skills addressed by the
R E . B S mermsmn in-text exercise, and can be assigned by your instructor.

[ e | e
| e | Seet—me | [S—m——  m—— The LAUNCHPAD program is amazing, | wish all my
P e 2 i 2 classes used similar programs. | really liked how each
-:m...m“:t —_— 7 e o chapter is broken into sections, and those sections
broken into smaller subsections. This not only made
?mm:mm'__m__l o e e pe s reading the chapters extremely easy, but also helped
T me stay organized with note taking. The LearningCurve
et R S exercises were my favorite part of LaunchPad. They
..r:.l. e o e really helped me memorize information, and if |
¢ e B s happened to forget something it was easy to go back
AR 0 AR M B A oA NS e and re-read the section of the book it was in."
iy neiinlligiii Student User

Online companion to in-text Analyze the Data exercise

individualized question sets and feedback based

on your responses. All questions link back to the Chapter 14: Reconstructing and Using Phylogenies

S'BOOK tO enOOLIfagB you t() read the DOOk in Target score progress Your personalized study plan

preparation for class-time and exams.

LearningCurve organizes questions by = ~us it f ey

Key Concept, and instructors can easily hide 226 750

questions on concepts they are not covering. : ¥ Key Concept 14.2 Phylogeny Can Be Recenstrucled
This means that each quiz can focus on the [ LeamingCurve tips for success Ml i i

exact content being taught.

Target Score Progresa:

| What property makes a trait much less likely to be useful in determining
= fic relationships?

Py

Which morphoiogical trait would a biclogist most likely exclude from use in
phylogenstic analysis?

One whose genstic basis is known down to spscific nucleotides
One that ia heritable but in which the genes that affect the tralt are not yet known |

One in which the offspring resembile parents

One that s highly subject to envirenmental modification

One that is vialbie to the naked eye

Need help on this question?

Learning Curve instructor and student views
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Assessment

Principles of Life's assessment resources give instructors a range of tools for assessing your progress before class, after class, and on exams. Along
with updating and revising all question banks and adding new questions at higher cognitive levels, we have fully aligned all in-book and online content
to the new Third Edition.

Third-Edition assessment questions and rescurces are aligned to the new Learning Objectives featured in each Key Concept. This provides instructors
with a concrete way of assessing you on your mastery of the most important material in each chapter.

SEARCHABLE QUESTION 2ANK LEARNINGCURVE

LaunchPad’s enhanced guestion bank functionality makes it easy For each chapter, LearningCurve offers an extensive set of

to search for and select questions from any of the Principles questions that are distinct from those in the Test Bank and

of Life question banks (Test Bank, LearningCurve, Summative Summative Quizzes. Questions are organized by Key Concepts
Quizzes). With the new filtering functionality, instructors can get and ranked by difficulty. Thus, you can master the material at a
the precise mix of guestions they want by filtering for: manageable pace, facing more difficult questions after answering

« Learning Objective easy and moderate questions correctly.

* Key Concept/Textbook Section

* Bloom's Taxonomy Level TEST BANK
* Difficulty (for LearningCurve questions) The Principles of Life Test Bank has been significantly revised
* Source for the Third Edition. Questions have been updated to match
the revised textbook chapters and aligned to the new Learning
SUMMATIVE QU[ZZES Objectives. In addition, the number of questions at higher
. ) ) cognitive (Bloom's) levels has been increased. All questions are
In LaunchPad, each cﬁapter mclu.des a Summatn';e Quiz available in LaunchPad and are easily searchable by chapter,
composed of 20 questions spanning the chapter's Key Concepts. Key Concept, Learning Obijective, and Bloom's Level using
Quizzes are pre-built and ready to assign. At the same time, LaunchPad’s new question bank tools.

they are completely customizable; instructors can add, revise, or
remove questions to match their course content.

FEATURE LAUNCHPAD ASSESSMENT RESOURCES

Active Learning Modules e expanded Active Learning Modules includes pre- and post-quizzes in LaunchPad, plus additional
assessment questions.

Activities & Simulations All activities, |r?c|ud:ng simulations, are assignable in LaunchPad and report to the LaunchPad gradebook
upon completion.

Analyze the Data For each in-text Analyze the Data exercise, a companion exercise is available in LaunchPad.

Animations Pre-built quizzes accompany each Animation in LaunchPad.

* All quiz and test questions are tagged by Key Concept and searchable mLaunchPad
Key Concepts
* LearningCurve study plans and instructor reports are organized around the Key Concepts.
Learning Objectives . Learning Curue: Summative Quiz, and test questions align with the new Learning Objectives and
| are searchable in LaunchPad.

Summative Quizzes Each chapter includes a pre-built Summative Quiz in LaunchPad.
An extensive Test Bank is provided for each chapter in a variety of formats: LaunchPad question barks

Test Bank
Word documents, and Respondus format.















