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We are all of us scientists. We live in a world where science impacts our lives daily. Atomic bombs are 
the product of science, and so are antibiotics and cancer treatments. This year human babies had their 
genes edited, and climate change was debated in the halls of congress. What are we to make of the 
science that is forming the world in which we will live our lives? How do we know what to fear and what 
to seek? The first step is to understand how science is done. How does a scientist "know" something? 
Understanding how to evaluate a scientific claim has become a necessary tool for every educated 
citizen and the changes in this edition further demonstrate that.

SEE LIST OF CHANGES ATTACHED.

SupportAtEveryStep.com: Your place for above and beyond in-person and self-service support.



McGraw-Hill Connect® is a course management and adaptive 
learning solution that enhances your unique voice and 
teaching style. As your partner, we’re committed to helping 
you achieve your course goals and unlock student potential. 
That’s why we’ve made meaningful updates to this edition.

New In Connect:

It All Starts with You

Smartbook® 2.0 – Our adaptive reading experience 
has been made more personal, accessible, 
productive, and mobile.

Connect Virtual Labs – A fully online solution for lab 
preparation or replacement. These simulations help a 
student learn the practical and conceptual skills 
needed, then check for understanding and provide 
feedback. With adaptive pre-lab and post-lab 
assessment available, instructors can customize each 
assignment.

Data and Graphing Interactives – This tool allows 
students to manipulate scientific data to understand 
relationships, make comparisons, and visualize trends. 
By providing different types of data analysis, students 
learn to make predictions and draw conclusions.

Relevancy Modules demonstrate the connections 
between biological content and topics that are of 
interest to society as a whole. These modules are a 
supplemental eBook in Connect. Examples of topics 
include fermentation, weed evolution, antibiotic 
resistance, climate change, and more!

Connect Virtual Labs

Learning that Fits  
mheduction.link/smartbook2



• NEW! Free mobile access to SmartBook 2.0 assignments and the digital textbook with the 
ReadAnywhere app.

• NEW! Remoting proctoring and browser-locking capabilities allowing for more control over the 
integrity of online assessments. 

• NEW! Ability to create enhanced assignments personalized to each student’s needs. 

• Accessibility and student data security enhancements.

• More advanced student and class reporting capabilities.

• 99.99% platform uptime

Visit mheducation.com/connect for details.

Additional Value When You Upgrade

http://mheducation.com/connect
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Editing Your Genes. The most exciting advances since this text's last edition have involved the wide-spread 
application of a new, easy-to-use tool called CRISPR that allows researchers to edit genes. As described in 
Chapter 13, CRISPR is being used to treat human diseases on many fronts, including developing a potential cure 
for AIDS, facilitating organ transplants from pigs(!), correcting disease-causing mutations such as cystic fibrosis 
and sickle-cell disease, and genetically modifying a patient's own blood cells to fight leukemia. 

CRISPR-edited Human Babies. The invention of gene editing with CRISPR has led quickly to an ethical 
nightmare. As recounted in Chapter 13, a Chinese researcher In November of 2018 announced that he had used 
CRISPR to edit the genomes of human babies! Do you see the problem? In the CRISPR applications described in 
the paragraph above, DNA was edited in the somatic (body) tissues of adults, changes that could not be passed 
on to future generations. As described in the new edition, the Chinese researcher edited the DNA of a single
cell embryo. This alters all the tissues that derive from it, germ-line as well as somatic -- the changes he created 
with CRISPR will be passed on in the germ line to future human generations. 

Metazoan Tree of Life. The classification of animals has until recently been based on close examination of their 
bodies, animals with similar traits being grouped together. Traits shared by many kinds of animals -- like having 
body segments -have been judged fundamental. With the advent of DNA sequencing, genomes can now be 
compared directly, which has led to the more detailed understanding of the animal family tree presented in 
Chapter 19. 

The Opioid Crisis. Opioids have been used as pain killers since 1806, when a German chemist isolated the 
active chemical ingredient of opium, calling it morphine. In an attempt to lessen addiction, morphine was 
chemically modified in 1898, but the modified form, heroin, proved even more addictive. In 1924, a substitute 
opioid was invented called oxycodone. Marketed as less addictive than heroin, it became widely used in the 
1950s. By 2010, a continuous-release form called OxyContin reached over $3 billion in annual sales. Tragically, 
pharmaceutical marketing had downplayed the danger of their new painkiller: as detailed in Chapter 28 these 
next-generation opioids are actually quite addictive. And addicts often seek more powerful forms like fentanyl, 
increasing the danger of fatal overdoses. 47,600 Americans died of opioid overdoses in 2017, almost triple the 
number of fatal overdoses ten years earlier. On the day you read this, a hundred more will die. 

A Sense of Where You Are. How is a basketball superstar like LeBron James able to sink a jump shot without 
looking at the basket? Seeking an answer to this question, explored in Chapter 28, has led to two recent Nobel 
prizes and a lot of rat races through mazes. Researchers were able to show that your brain keeps a "map" of 
where you are in three dimensions and constantly updates it as you move through space. 

Human Sexual Orientation. Adult sexual behavior is determined by the activation, early in development, of fetal 
genes located on the Y chromosome that lead to secretion of the hormone testosterone. This testosterone acts 
on the brain of the fetus in a way that determines that individual's future sexual behavior. As a rough measure, 
the sexual orientation of the individual will be to persons of the opposite gender (heterosexual or "straight"), to 
the same gender (homosexual), or to both genders (bisexual). Non-heterosexual individuals commonly refer to 
themselves as LGBTQ (lesbian, gay, bisexual, transgender, queer). The CDC estimates the number of these 
individuals as 5% of the total U.S. population - some 13 million LGBTQ individuals. As discussed in Chapter 30, 
their sexual orientation was determined before birth, and is not subject to later change. 

For more information, contact your rep at mhhe.com/rep or visit mheducation.com 
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Role of Volcanoes in Mass Extinctions. A large asteroid slammed into earth 66 million years ago, the same time 

dinosaurs went extinct. Recent excavations have revealed a site in North Dakota with clear evidence of the 
impact, a jumbled mess of fossils including fish that had choked to death on glassy particles raining down from 
the fireball. Did the dinosaurs die on this day? Perhaps. Perhaps not. Other mass extinctions are not correlated 
with similar impacts, while almost all ARE correlated with huge volcanic eruptions, as described in Chapter 18. 
This was even true. Perhaps, 66 million years ago, the asteroid impact triggered the volcanic eruptions, like 
setting off a bear trap with a nudge. 

Vaping. Fearing the lung cancer caused by chemicals in tobacco, People are no longer smoking so much. While 

40% of Americans smoked in 1965, only 16% did in 2017. The commercial answer to this lost market? Sell the 

addictive nicotine to consumers without the tobacco! As described in Chapter 24, e-cigarettes release nicotine 

as a vapor {hence the term vaping). An e-cigarette called a juul (pronounced "jewel") vaporized a liquid that is 

5% nicotine, a powerful amount. Juul users quickly become addicted to nicotine, just as cigarette smokers did, 

and a lot of teens are smoking juuls - nearly 21% of high school students vaped in 2018. There are serious 

efforts underway to regulate e-cigarette sales, driven by reports by the CDC that over the course of 2018, the 

number of high school students using tobacco products increased by 38% in a single year, almost entirely e

cigarette smoking. 

Global Warming Revisited. Perhaps the greatest challenge facing the future is the increase in global 
temperature resulting from increases in the CO content of earth's atmosphere. While the world's scientists are 
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almost universal in blaming the increase on the burning of fossil fuels, there is considerable discussion among 

the general public about the reality of the problem and the need for action. Taking a closer look in Chapter 38 
we address an array of questions about what is happening now, what scientist predict will happen soon, and 

what can be done. 

For more information, contact your rep at mhhe.com/rep or visit mheducation.com 



Delivering Value, Outcomes, and Support

Affordability & Outcomes

Support At Every Step

Find all the resources you need for a successful semester in 
one spot: supportateverystep.com. 

Faculty support is critical to the success of implementing and 
using digital courseware. That’s why we teamed up with 
faculty to create a website dedicated to providing above-and-
beyond support. From initial training to implementing new 
tools to digging into the data, we’re here to help. 

Let us know how we can partner with you at every step.

• Flexibility! More choice. You decide. 

• Multiple options at multiple price points! 

• Content options: McGraw-Hill, custom, Open Learning Solutions. 

• Format Options: Print, McGraw-Hill eBook, Courseware, 
bundles.

• Delivery Options: Inclusive Access, rental, purchase.

• 950 Inclusive Access institutional partnerships in 2019. 

Visit mheducation.link/realvalue for details. 
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