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1. Chief among the themes of Campbell BIOLOGY is evolution. Chapters throughout the text include at least 
one Evolution section that explicitly focuses on evolutionary aspects of the chapter material, and chapters end 
with an Evolution Connection Question and a Write About a Theme Question.

2. To help students distinguish the “forest from the trees,” each chapter is organized around a framework of 
three to seven carefully chosen Key Concepts. The text, Concept Check Questions, Summary of Key Concepts, 
and MasteringBiology all reinforce these main ideas and essential facts.

3. Because text and illustrations are equally important for learning biology, integration of text and fi gures 
has been a hallmark of this text since the First Edition. The Exploring Figures and Make Connections Figures 
epitomize this approach. Each Exploring Figure is a learning unit of core content that brings together related 
illustrations and text, whereas Make Connections Figures use art and text to illustrate how key ideas link to-
gether what might appear to be discrete and disparate topics in introductory biology.

4. To encourage active reading of the text, Campbell BIOLOGY includes numerous opportunities for students 
to stop and think about what they are reading, often by putting pencil to paper to draw a sketch, annotate a 
fi gure, or graph data. Active reading questions include Make Connections Questions, What If? Questions, Figure 
Legend Questions, Draw It Questions, Summary Questions, and the new Synthesize Your Knowledge and Inter-
pret the Data Questions. The answers to most of these questions require students to write as well as think and 
thus help develop the core competency of communicating science.

5. Campbell BIOLOGY has always featured scientifi c inquiry, an essential component of any biology course. 
Complementing stories of scientifi c discovery in the text narrative, the unit-opening interviews, and our stan-
dard-setting Inquiry Figures all deepen the ability of students to understand how we know what we know. Sci-
entifi c Inquiry Questions give students opportunities to practice scientifi c thinking, along with the new Scientifi c 
Skills Exercises and Interpret the Data Questions. Together, these activities provide students practice both in 
applying the process of science and in using quantitative reasoning.

Hallmark Features of Campbell, Biology
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Unit 1. In Unit 1, new content engages students in learning this foundational material. In Chapter 3, the discus-
sion of organisms aff ected by loss of Arctic sea ice has been expanded. Chapter 5 has updates on trans fats, the 
eff ects of diet on blood cholesterol, protein sequences and structures, and intrinsically disordered proteins. The 
Make Connections Figure, “Contributions of Genomics and Proteomics to Biology” (Figure 5.26) has also been 
revised. Unit 1 also highlights research by the Department of Fisheries and Oceans, work of David Wishart at 
the University of Alberta on characterizing small molecules in the human body, as well as work by Edward Fon 
and Kalle Gehring from McGill University on the structure of the parkin protein.

Unit 2. Our main goal in this unit was to make the material more accessible and inviting to students. We have 
streamlined coverage of the cytoskeleton in Chapter 6 and historical aspects of the membrane model in Chap-
ter 7. We have revised the photosynthesis summary fi gure (Figure 10.22) to incorporate the big-picture context 
of photosynthesis. Concept 12.3 has been streamlined, with a new Figure 12.17 that covers the M checkpoint as 
well as the G1 checkpoint. Unit 2 also features the identifi cation of LHON mutations by Eric Shoubridge at Mc-
Gill University; the International Cancer Genome Consortium, co-founded by Thomas Hudson, Scientifi c Direc-
tor of the Ontario Institute of Cancer Research; work on membrane proteins by Frances Sharom at the Univer-
sity of Guelph; and work on the impact of environment on metabolism by Helga Guderley at Université Laval.

Unit 3. In Chapters 13—17, we have made changes designed to help students grasp the more abstract con-
cepts of genetics and their molecular underpinnings. For example, Chapter 13 includes a new fi gure (Figure 
13.9) showing details of crossing over during prophase. Figure 14.4, showing alleles on chromosomes, has been 
enhanced to show the DNA sequences of both alleles, along with their biochemical and phenotypic conse-
quences. A new fi gure on sickle-cell disease also connects these levels (Figure 14.17). In Chapter 17 material on 
coupled transcription and translation in bacteria has been united with coverage of polyribosomes.
 
Chapters 18—21 are extensively updated, with the changes driven by exciting new discoveries based on DNA 
sequencing and gene-editing technology. A new fi gure (Figure 20.4) illustrates next-generation sequencing, 
and includes a new illustration of the widely used technique of RNA sequencing (Figure 20.13). A new section 
titled Editing Genes and Genomes has been added describing the CRISPR-Cas9 system (Figure 20.14) that has 
been developed to edit genes in living cells. Information has also been added later in the chapter on use of the 
CRISPR-Cas9 system, including a study in which a genetic mutation for the disease tyrosinemia was corrected in 
mice. Finally, the discussion of ethical considerations has been updated to include a recent report of scientists 
using the CRISPR-Cas9 system to edit a gene in human embryos, along with a discussion of the ethical ques-
tions raised by such experiments, such as its usage along with the gene drive approach to combat carrying of 
diseases by mosquitoes.

New to Campbell, Biology
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Unit 4. New material connects Darwin’s ideas to what can be learned from phylogenetic trees, and a new fi gure 
(Figure 25.13) and text illustrate how the combined eff ects of speciation and extinction determine the number 
of species in diff erent groups of organisms. The unit also features new material on nucleotide variability within 
genetic loci, including a new fi gure (Figure 23.4) that shows variability at the level of DNA. Updates include 
revised discussions of the events and underlying causes of the Cambrian explosion and the Permian mass 
extinction, as well as new fi gures providing fossil evidence of key evolutionary events, such as the formation of 
plant-fungi symbioses (Figure 25.12).

Unit 4 includes updated data on MRSA incidence at Canadian hospitals, and profi les the research of Darla 
Zelenitsky at the University of Calgary on the discovery of a winged dinosaur with feathers in the Badlands of 
Alberta, the research of Hans Larsson from McGill University on phenotype plasticity in tetrapods, and the re-
search of Charles Henderson and others who pinpointed the end-Permian mass extinction.

Unit 5. In keeping with our 2nd edition goals, we have expanded the coverage of genomic and other molecular 
studies and how they inform understanding of phylogeny. Examples include a new Inquiry Figure (Figure 34.49) 
on the Neanderthal genome and presentation of new evidence that mutualistic interactions between plants 
and fungi are ancient. In addition, many phylogenies have been revised to refl ect recent miRNA and genomic 
data. The unit also contains new material on tree-thinking, such as a new fi gure (Figure 26.11) that distinguishes 
between paraphyletic and polyphyletic taxa.

This unit also highlights research on mycorrhizal networks by Suzanne Simard at the University of British 
Columbia; research on early eukaryotic evolution by Patrick Keeling at the University of British Columbia; data 
from COSEWIC (Committee on the Status of Endangered Wildlife in Canada), a profi le of the Banff  spring snail, 
and endangered species; the Hydrocarbon Metagenome projects run out of the University of Calgary and the 
University of Alberta, and the Wildlife DNA Forensic Laboratory at Trent University.

Unit 6. In developing the 2nd Edition, we have continued to provide students with a basic understanding of 
plant anatomy and function while highlighting dynamic areas of plant research and the many important con-
nections between plants and other organisms. To underscore the relevance of plant biology to society, there is 
now expanded coverage of plant biotechnology and the development of biofuels in Chapter 38. Other updates 
include expanded coverage of bacterial components of the rhizosphere (Figure 37.9), plant mineral defi ciency 
symptoms (Table 37.1), evolutionary trends in fl oral morphology (Chapter 38), and chemical communication 
between plants (Chapter 39).

Amongst others, we highlight the work of Rob Guy at the University of British Columbia, on balsam poplar 
trees; Doug Larson at the University of Guelph, on cedars growing out of the rock face of the Niagara Escarp-
ment; R. Keith Downey at the Ministry of Agriculture in Saskatoon, and Baldur Stefansson at the University of 
Manitoba in Winnipeg, on canola oil, and Mark Belmonte at the University of Manitoba on disease resistance in 
plants. An Inquiry Figure features the work of Bruce Greenberg and Bernie Glick at the University of Waterloo 
on the possible eff ects of soil bacteria.

New to Campbell, Biology
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Unit 7. In revising this unit, we strove to enhance student appreciation of the core concepts and ideas that 
apply across diverse organisms and varied organ systems. To help students recognize the central concept of 
homeostasis, fi gures were revised across six chapters to provide a consistent organization that facilitates inter-
pretation of individual hormone pathways as well as the comparison of pathways across organisms.

Throughout the unit, new state-of-the-art images and material on current and compelling topics–such as the 
human stomach microbiome (Figure 41.18) and the identifi cation of the complete set of human taste receptors 
(Chapter 50) - will help engage students and encourage them to make connections beyond the text.

Unit 8. Unit 8 focuses on how ecologists apply biological knowledge and ecological theory to understand and 
solve problems in the world around them. The Second Canadian Edition introduces the global nature of climate 
and its eff ects on life in Chapter 52, providing a logical foundation for the rest of this unit, and the science be-
hind climate change is explored throughout the Unit, including an Exploring Figure dedicated to climate change. 
In addition, Chapter 52 highlights blacklegged ticks and Lyme disease, and includes a new Inquiry fi gure on 
sugar maple and climate change. Chapter 53 profi les research on moose and wolf populations on Isle Royal. 

New to Campbell, Biology

  Dynamic Study Modules: An adaptive study tool that helps students fi gure out what they know well and 
what they don’t know. Dynamic Study Modules continuously assesses students’ activity and performance 
and then provides individualized feedback and support. Students can study anytime and anywhere with their      
smartphone, tablet, or computer.

  Scientifi c Skills Exercises: Scientifi c Skills Exercises use real data to help students learn and practice data 
interpretation, graphing, experimental design, and math skills. These exercises (also found in the text) are as-
signable and automatically graded in MasteringBiology.

  Interpret the Data Questions: These question engage students in scientifi c inquiry by asking them to inter-
pret data presented in a graph, fi gure, or table. The Interpret the Data Questions can be assigned and automat-
ically graded in MasteringBiology.

  Solve It Tutorials: These tutorials in MasteringBiology engage students in a multistep investigation of a 
“mystery” or open question. Acting as scientists, students must analyze real data and work through a simulated 
investigation.

  Ready-To-Go Modules (Instructor Resource for MasteringBiology): Ready-To-Go Modules helps instruc-
tors effi  ciently make use of MasteringBiology. Before-class assignments, in-class activities, and after-class as-
signments are suggested for the most diffi  cult topics to make MasteringBiology easier to use.

New in MasteringBiology
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  HHMI Videos with Assessment: HHMI Short Films are documentary-quality movies from the Howard 
Hughes Medical Institute with explorations from the discovery of the double helix to evolution and include as-
signable questions.

  Learning Catalytics: A personal response system for classroom engagement and peer instruction/interac-
tion that allows students to use their smartphones, tablets, or laptops to respond to questions in class. Learn-
ing Catalytics is fully integrated with MasteringBiology.

  Adaptive Follow-Up Assignments: Optional Adaptive Follow-up Assignments are based on each student’s 
performance on the original MasteringBiology assignment and provide additional personalized coaching and 
practice as needed.

  Learning Outcome Mapping in MasteringBiology: Track and report student performance against Learning 
Outcomes using MasteringBiology. The problems instructors select for an assignment in Mastering are tagged 
to publisher-provided learning outcomes. Instructors can also add their own course-specifi c, department-wide, 
or institution-wide learning outcomes and associate those with the assignment content. Student performance 
can be tracked against specifi ed learning outcomes at both the individual student and class level. Reports can 
be exported to Excel for easy submission to department heads and/or academic executives.

Key Features in MasteringBiology
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