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Human Biology, Ninth Edition, is written specifically with the 
undergraduate, non-science major in mind. The text contains 
an abundance of timely and important information about 
the structure and function of the human body, exploring 
the world from the cellular level, then the level of tissues 
and organs. This book also introduces readers to common 
diseases they are likely to encounter during their lives as well 
as an abundance of information on ways to prevent disease 
and live long, healthy lives.

The central organizing theme of the book—homeostasis—
illustrates the internal balancing act that has evolved over 
the history of humankind, allowing our bodies to regulate 
conditions integral to our survival. For our bodies to achieve 
homeostasis and maintain health, they must regulate their 
temperature, levels of chemicals in the blood, as well as a host 
of cellular functions. Homeostasis and health also depend on 
our bodies’ external environment—the quality of the air we 
breathe, the water we drink, and the foods we eat.

When I began writing this book, many years ago,  
I had several goals in mind. The first was to educate you 
about your body and the ways to take good care of it. The 
more you know about how your body works, the more able 
you are to make healthy decisions now and in the future. The 
book is also meant to teach you about scientific literacy—how 
scientists gather information, analyze it, and come to conclu-
sions about it—which will make you a more informed citi-
zen. When you read about a scientific discovery in the news, 
you will be able to make better decisions about how reliable 
the information might be and how it might affect your life. 
This knowledge will also help you understand difficult and 
controversial political issues, like stem cell research (why 
it’s controversial and why many people feel it is important). 
Finally, this book encourages you to think critically about the 
human body and health, looking at the body as a system—a 
collection of organs and molecules working together, influ-
enced by stimuli inside and out.

Organization
Human Biology is divided into four parts:  

Part 1: Organization of Life
Part 2: Human Body Systems
Part 3: Cell Division and Human Heredity
Part 4: Evolution and Ecology (Available online)

Part 1 outlines the fundamental biological and chemical prin-
ciples you need to know to understand the human body, as 
well as introducing the cell, the unit of all life. You will also 
read about the scientific method and critical thinking, both 
of which are applied throughout the book. I’ve also added 
material to explain the organization of life.

In Part 2, you’ll learn about basic tissues that make 
up the organs of the body. You’ll study all the vital organs 

systems of the human body, including the circulatory 
system, the digestive system, the skin, and the respira-
tory system. You’ll learn about the bones and muscles that 
allow us to move about in our environment and perform 
many important tasks. You’ll study the systems that help 
control these systems, including the endocrine and ner-
vous systems. You’ll learn how the body rids itself of waste 
and protects itself from infectious agents like bacteria and 
viruses. You’ll study reproduction, embryonic develop-
ment, and aging.

In this section, you’ll explore the structure and func-
tion of these systems, especially how they help maintain 
homeostasis. You’ll also learn about diseases that many of 
you will encounter over your lifetime. You’ll also learn a great 
deal about safeguarding your health – living a long healthy, 
disease-free life.

In Part 3, we’ll delve into human heredity. You’ll learn 
how cells divide during development and the production of 
sperm and ova. You’ll study how genes control the structure 
and function of the body and important developments in 
genetic engineering. 

In Part 4, which is available online for all users, we’ll 
explore evolution, ecology, and the environment.

An Integrated Approach to Teaching Chemistry
Human Biology uses a bold method of teaching chemistry: 
rather than discussing all of the chemistry you need to 
know in one chapter early in the book, I introduce the basics 
of chemistry in Chapter 2, with a brief overview of major 
biological molecules. Then, throughout the book, more spe-
cific information on important molecules (carbohydrates, 
lipids, proteins, amino acids, and nucleic acids) is given as 
you need it. For example, you’ll learn about proteins and 
lipids when we discuss the plasma membrane in Chapter 3. 
Later on in that chapter, you’ll learn about carbohydrates 
when we cover energy and metabolism, and we’ll go into 
more detail on protein, lipids, and carbohydrates in Chapter 
7, Nutrition and Digestion. Nucleic acids are presented in 
detail in the discussion of molecular genetics in Part 4.

This approach has two chief benefits: (1) It prevents you 
from becoming overwhelmed by a deluge of seemingly uncon-
nected facts that many students find difficult to grasp and 
impossible to remember if not given in proper context, and 
(2) it shows you that the chemistry you are learning is relevant 
to your understanding of human biology.

New to the Ninth Edition
The primary emphasis of this edition, as in previous edi-
tions, is to help you better understand your body and to 
highlight the steps you can take to improve your health 
and fitness. Essential to this goal is the understanding of 
the body’s systems and the many ways in which they are 
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affected by our diets and lifestyle. This edition has under-
gone extensive revision and updating. With the assistance 
of my dedicated production team, I have added new photo-
graphs and art to better illustrate new and existing mate-
rial. I have revised much of the existing art to make it more 
visually appealing. 

Chapter on the Integumentary System
With urging of perceptive users and reviewers, I have included 
a chapter on the skin and associated structures such as hairs, 
nails, and sweat glands – components of the integumentary 
system. 

Much overlooked in human biology and physiology 
books, the integumentary system serves many important 
purposes. For example, it helps regulate body temperature, 
excrete wastes, and provides multiple protections.

Muscle and Skeleton Systems 
Covered Separately
For years, I have covered the muscular and skeletal systems 
in one chapter. In this edition, however, I elected to create 
separate chapters for each topic. This has allowed me to add 
more important information lacking in previous editions like 
muscle groups and diseases of muscle and bone. 

Online Chapters
Recognizing that certain subjects like human infectious dis-
eases, evolution, and ecology are not covered in many human 
biology courses, and wishing to help hold down the cost of 
this book, I have moved three chapters to the eBook. These 
chapters are available to professors and students who need 
them, but by repositioning these chapters, my publisher and 

I hoped that we could help make college a little more afford-
able – and save a few trees along the way!

New Material
Below is a partial list of some of the new topics I’ve added to 
this edition.

•	 Organization of life 
•	 How evolution works 
•	 Domains and kingdoms
•	 Cool laser fat removal
•	 HealthNote: Eating a Healthy Diet
•	 Bone formation and elongation
•	 Muscle groups 
•	 Flexion and extension
•	 Autonomic nervous system
•	 Common recreational drug use
•	 Brachial and cervical plexuses
•	 Sacral plexus and lumbar plexuses
•	 Sciatic nerve and sciatica
•	 Brain diseases
•	 Hearing loss and ways to prevent it
•	 Vertigo
•	 Hormone action at the cellular level
•	 Additional hormone-producing cells, tissues, and 

organs
•	 New treatments for cancer
•	 Immunotherapy
•	 Prostate cancer
•	 Hernias and hernia repair
•	 Erectile dysfunction
•	 Diseases of male and female reproductive systems 
•	 Male contraception
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I hope you find this to be a user-friendly book. In this edition, 
as in previous ones, I have tried hard to ensure that the mate-
rial is easy to understand. I’ve simplified complex subjects to 
some degree and have used examples and analogies to make 
some concepts easier to understand. For the most part, Human 
Biology concentrates on basic information, the key facts and 
concepts that you need to know. I’ve clearly defined key terms 
and added pronunciations of some of the more difficult ones. 
Additionally, the following features are here to make your 
learning experience fun, interesting, and memorable.

Learning Objectives and Chapter Outlines
Each chapter opens with a list of Learning Objectives and a 
Chapter Outline to help you plan your studying. Material is 
much easier to learn when you know what to expect.

Practical Pointers to Increase Health and Fitness
The HealthTips included in each chapter offer you sound advice 
on some of the many ways you can improve your life, often 
requiring very little change in your daily routine. The tips 
offer nutrition information and suggestions for increasing 
your physical fitness. A brief description of the reasoning 
and scientific evidence behind each tip is also presented. 
All HealthTips have been derived from the latest research 
published in reputable scientific journals.

Learning the Process of Science
When studying science, we explore numerous facts that make 
up our knowledge. But just as important as these facts is the way 
we came to know them. To highlight some of the key discoveries 
that have been made in the field of human biology, I’ve included 
numerous essays called Scientific Discoveries that Changed the World. They 
discuss breakthroughs such as Robert Hooke’s first description 

The Student Experience
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Learning How to Think Critically
Chapter 1 of Human Biology presents a number of guidelines 
for improving your critical thinking skills, making you a more 
discerning thinker in all of your classes and a more informed 
citizen. While critical thinking is encouraged throughout the 
text, I emphasize it at the finish of each chapter with a Thinking 
Critically exercise. Each chapter ends with the description of a 
problem or the conclusion of a scientific study to which I ask 
you to apply your critical thinking. In Appendix C, I present 
my own analysis of the subject.

Each of these exercises underscores one or two of the 
critical thinking guidelines outlined in Chapter 1.

of cells in 1665; William Harvey’s seventeenth-century studies 
of the circulation of blood; Louis Pasteur, Robert Koch, and 
the germ theory of disease; and Watson, Crick, Wilkins, and 
Franklin’s work on the structure and function of DNA. In this 
way, we are able to highlight the work of some of history’s most 
important scientists and to illustrate how scientific discover-
ies can drastically change our view of the world. These essays 
will also illuminate the scientific method and demonstrate the 
fact that scientific advances usually require the efforts of many 
people, sometimes working in what seem like very different 
areas. Cooperation and the exchange of information are key 
to scientific progress.

How to Live a Healthier Life
To help make the study of human biology even more relevant, I 
have included numerous HealthNotes that present information vital 
to your current and future health and wellness. They present 
advice on proper diet, exercise, and stress management—always 
important, and especially while you’re in school!—as well as 
hair loss, heart disease, breast augmentation, cancer preven-
tion, the dangers of recreational drug use, and aging. This is 
a book to hold onto and refer back to throughout your life!
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Understanding Nature’s Balancing Act
Human health depends on homeostasis. Homeostasis, in 
turn, depends on many other factors, which are described 
in the Health and Homeostasis sections at the conclusion of many 
chapters. These passages will help you gain a broader under-
standing of how your diet, stress levels, and level of physi-
cal activity affect your health and your body’s attempts to 
maintain balance.

Summing It All Up
An extensive Study Guide appears at the end of every chapter, 
including a chapter summary, a list of key terms and concepts, 
a numbered review of all key topics covered, a set of review 
questions, and a self-quiz so you can test yourself and see how 
much of the chapter’s contents you’ve retained. An analysis 
of the Thinking Critically exercises for each chapter can be found 
in Appendix C.

Making Each Concept Visible
Human Biology contains a remarkable collection of illustra-
tions and photographs to bring each concept to life before 
your eyes. In this edition, my publisher and I have revised 
many illustrations to enhance the visual and educational 
experience you’ll have with the book.

Boiling It Down to Essentials
Nearly all chapter sections are followed by summary state-
ments that stress the key concepts covered in that section. 
These Key Concepts are a great study tool to review major con-
cepts as you read and prepare for exams.

xx 	 The Student Experience
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PowerPoint Image Bank. This provides the illustrations, 
photographs, and tables (to which Jones & Bartlett Learning 
holds the copyright or has permission to reproduce digitally) 
inserted into PowerPoint slides. With the Microsoft Power-
Point program, instructors can quickly and easily copy indi-
vidual images into their existing lecture slides.

The following online instructor’s resources are available for 
qualified instructors to download from go.jblearning.com/
HumanBiology.

Test Bank. This reserve of over 2200 exam questions is avail-
able in multiple formats.

For Students and Teachers
Case Studies for Understanding the Human Body, Second Edition, by Stanton 
Braude, Deena Goran, and Alexander P. Miceli of Washington 
University. This supplementary case studies workbook is 
available both in print and as a customizable electronic prod-
uct. It provides exercises that lend themselves to a cooperative 
learning setting where students work together to review and 
solve open-ended questions pertaining to the human body 
in health and disease. The case studies link directly back 
to content covered in Human Biology, Ninth Edition, making 
these two books a truly integrative teaching and learning tool.

Human Biology Lab Manual by Charles Welsh of LaRoche College. 
This laboratory manual contains 18 exercises that may be 
taught in any order, offering instructors flexibility to mold 
the text to the specific needs of their students.

Guide to Infectious Diseases by Body System, Second Edition, by Jeffrey C. 
Pommerville of Glendale Community College. This excellent 
tool guides students through the microbial diseases that affect 
the human body. Each of the 16 units offers a brief introduc-
tion to the human anatomical systems and the bacterial, viral, 
fungal, or parasitic agents that infect each system, as well as 
the diseases they cause and therapies that may be used to 
treat them. Anatomical illustrations are captioned with the 
diseases’ signs and symptoms.

Human Anatomy Flash Cards: Skeletal and Muscular Systems. This set of flash 
cards is a valuable and convenient tool designed to test and 
reinforce students’ knowledge of the skeletal and muscular 
systems described in the text.

Daniel D. Chiras
Gerald, Missouri

Jones & Bartlett Learning offers an impressive variety of tradi-
tional print and interactive multimedia supplements to assist 
instructors and to aid students in mastering human biology. 
Additional information and review copies of any of the follow-
ing items are available through your Jones & Bartlett Learning 
account specialist.

For Instructors
PowerPoint® Lecture Outline Slides. This ancillary material provides 
lecture notes and images from the text for each chapter of 
Human Biology, Ninth Edition. Instructors with the Microsoft® 
PowerPoint software can customize the outlines, images, and 
order of presentation.

Teaching Tools
Instructor’s Manual. This guide is provided as a text file con-
taining chapter outlines, learning objectives, key terms, 
concept questions, and teaching tips.

© Jens Schwarz/EyeEm/Getty Images.
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Study Skills
formulate questions about what you are going to learn before 
a lecture or before you read a chapter in the text. Reviewing 
and questioning help prime the mind.

Step 2  Making information memorable means finding ways 
to help you retain information in your memory. Repetition, 
mnemonics, and rhymes are three helpful tools.

•	 Repetition can help you remember things. The more 
you hear or read something, the more likely you are 
to remember it, especially if you’re paying attention. 
Jot down important ideas and facts while you read or 
study to involve all of the senses.

•	 Mnemonics are useful learning tools to help remember 
lists of things. I use the mnemonic CARRRP to remem-
ber the biological principles of sustainability: conser-
vation, adaptability, recycling, renewable resources, 
restoration, and population control.

•	 Rhymes and sayings can also be helpful when trying 
to remember lists of facts.

•	 If you’re having trouble remembering key terms, look 
up their roots in the dictionary. This often helps you 
remember their meaning.

•	 You can also draw pictures and diagrams of processes 
to help remember them.

Step 3  Correlating new information with the facts and con-
cepts you already know helps tie facts together, making sense 
out of the bits and pieces you are learning.

•	 Instead of filling your mind with disjointed facts 
and figures, try to see how they relate with what you 
already know. When studying new concepts, spend 
some time tying information together to get a view of 
the big picture.

•	 After studying your notes or reading your textbook, 
go back and review the main points. Ask yourself how 
this new information affects your view of life or critical 
issues and how you may be able to use it.

Becoming a Better Note Taker
•	 Spend 5 to 10 minutes before each lecture reviewing 

the material you learned in the previous lecture. This 
is extremely important!

•	 Know the topic of each lecture before you enter the 
class and spend a few minutes reflecting on facts you 
already know about the subject about to be discussed.

•	 If possible, read the text before each lecture. If not, at 
least look over the main headings in the chapter, read 
the topic sentence of each paragraph, and study the 
figures. If your chapter has a summary, read it too.

•	 Develop a shorthand system of your own to facilitate 
note taking. Symbols such as = (equals), > (greater 
than), < (less than), w/ (with), and w/o (without) can 

College is a demanding time. For many students, term papers, 
tests, reading assignments, and classes require a new level of 
commitment to their education. At times, the workload can 
become overwhelming.

Fortunately, there are many ways to lighten the load and 
make time spent in college more fun and fruitful. This sec-
tion offers some helpful tips on ways to enhance your study 
skills. It teaches you how to improve your memory, how to 
become a better note taker, and how to get the most out of 
what you read. It also helps you prepare better for tests and 
become a better test taker.

Mastering these study skills will require some work, 
mostly to break old, inefficient habits. In the long run, though, 
the additional time you spend now learning to become a better 
learner will pay huge dividends. Over the long haul, improved 
study skills will save you lots of time and help you improve 
your knowledge of facts and concepts. That will, no doubt, 
lead to better grades and very likely a more successful life.

General Study Skills
•	 Study in a quiet, well-lighted space. Avoid noisy, dis-

tracting environments.
•	 Turn off televisions and radios.
•	 Turn off your cell phone or return calls and text mes-

sages after your scheduled study time.
•	 Work at a desk or table. Don’t lie on a couch or bed.
•	 Establish a specific time each day to study, and stick 

to your schedule.
•	 Study when you are most alert. Many students find 

that they retain more if they study in the evening a 
few hours before bedtime.

•	 Take frequent breaks—one every hour or so. Exercise 
or move around during your study breaks to help you 
stay alert.

•	 Reward yourself after a study session with a mental 
pat on the back or a snack.

•	 Study each subject every day to avoid cramming for 
tests. Some courses may require more hours than 
others, so adjust your schedule accordingly.

•	 Look up new terms or words whose meaning is unclear 
to you in the glossaries in your textbooks or in a 
dictionary.

Improving Your Memory
You can improve your memory by following the PMC method. 
The PMC method involves three simple learning steps: 
(1) paying attention, (2) making information memorable, 
(3) correlating new information with facts you already know.

Step 1  Paying attention means taking an active role in your 
education—taking your mind out of neutral. Eliminate dis-
tractions when you study. Review what you already know and 
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save lots of time so you don’t miss the main points or 
key facts.

•	 Develop special abbreviations to cut down on writ-
ing time. “M” might stand for “muscle,” “T” might be 
used for “trachea,” and “NI” could be used to signify 
“nerve impulse.”

•	 Omit vowels and abbreviate words to decrease writing 
time (for example: omt vwls & abbrvte wrds to dcrs 
wrtng tme). This will take some practice.

•	 Don’t take down every word your professor says, but 
be sure your notes contain the main points, supporting 
information, and important terms.

•	 Watch for signals from your professor indicating 
important material that might show up on the next 
test (for example, “This is an extremely important 
point . . .”).

•	 If possible, sit near the front of the class to avoid 
distractions.

•	 Politely ask your professor to repeat key points you 
didn’t have a chance to jot down in your notes.

•	 Review your notes soon after the lecture is over while 
they’re still fresh in your mind. Be sure to leave room in 
your notes written during class so you can add material 
you missed. If you have time, recopy your notes after 
each lecture.

•	 Compare your notes with those of your classmates to 
be sure you understood everything and did not miss 
any important information.

•	 Attend all lectures.
•	 Use a tape recorder if you have trouble keeping up.
•	 If your professor talks too quickly, politely ask him or 

her to slow down.
•	 If you are unclear about a point, ask during class. 

Chances are other students are confused as well. If 
you are shy, go up after the lecture and ask, or visit 
your professor during his or her office hours.

How to Get the Most Out of What You Read
•	 Before you read a chapter or other assigned readings, 

preview the material by reading the main headings or 
chapter outline to see how the material is organized.

•	 Pause over each heading and ask a question about it.
•	 Next, read the first sentence of each paragraph. When 

you have finished, turn back to the beginning of the 
chapter and read it thoroughly.

•	 Take notes in the margin or on a separate sheet of 
paper. Underline or highlight key points. You can save 
a lot of time by simply putting a check mark at the 
beginning of key sentences.

•	 Don’t skip terms that are confusing to you. Look them 
up in the glossary or in a dictionary. Make sure you 
understand each term before you move on.

•	 Use the study aids in your textbook, including sum-
maries and end-of-chapter questions. Don’t just look 
over the questions and say, “Yeah, I know that.” Write 
out the answer to each question as if you were turning 

it in for a grade, and save your answers for later study. 
Look up answers to questions that confuse you. This 
book has questions that test your understanding of 
facts and concepts. Critical thinking questions are also 
included to sharpen your skills in this area.

Preparing for Tests
•	 Don’t fall behind on your reading assignments.
•	 Review lecture notes as often as possible.
•	 If you have the time, you may want to outline your 

notes and assigned readings.
•	 Space your study to avoid cramming. One week before 

your exam, go over all of your notes. Study for two 
nights, then take a day off from that subject. Study again 
for a couple of days. Take another day off from that 
subject. Then make one final push before the exam, 
being sure to study not only the facts and concepts  
but also how the facts are related. Unlike cramming, 
which puts a lot of information into your brain for a 
short time, spacing will help you retain information  
for the test and for the rest of your life.

•	 Be certain you can define all terms and give examples 
of how they are used.

•	 You may find it useful to write flash cards to review 
terms and concepts.

•	 After you have studied your notes and learned the 
material, look at the big picture—the importance of 
the knowledge and how the various parts fit together.

•	 You may want to form a study group to discuss what 
you are learning and to test one another.

•	 Attend review sessions offered by your instructor or by 
your teaching assistant, but study before the session 
and go to the session with questions.

•	 See your professor or class teaching assistant with 
questions that arise during study.

•	 Take advantage of free or low-cost tutoring offered 
by your school or, if necessary, hire a private tutor to 
help you through difficult material. Get help quickly, 
though. Don’t wait until you are hopelessly lost. 
Remember that learning is a two-way street. A tutor 
won’t help unless you are putting in the time.

•	 If you are stuck on a concept, it may be that you have 
missed an important point in earlier material. Look 
back over your notes or ask your tutor or professor what 
facts might be missing and causing you to be confused.

•	 If you have time, write and take your own tests. Include 
all types of questions working with a couple other stu-
dents will increase the value of this experience.

•	 Study tests from previous years, if they are available 
legally.

•	 Determine how much of a test will come from lecture 
notes and how much will come from the textbook.

Taking Tests
•	 Eat well and get plenty of exercise and sleep before 

tests.
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•	 Try to remain calm during the test by deep breathing.
•	 Arrive at the exam on time or early.
•	 If you have questions about the wording of a question, 

ask your professor.
•	 Skip questions you can’t answer right away, and come 

back to them at the end of the session if you have time.
•	 Read each question carefully and be sure you under-

stand its full meaning before answering it.

•	 For essay questions and definitions, organize your 
thoughts on the back of the test before you start 
writing.

Now take a few moments to go back over the list. Check 
off those things you already do. Then, mark the new ideas you 
want to incorporate into your study habits. Make a separate 
list, if necessary, and post it by your desk or on the wall and 
keep track of your progress.

xxv i 	 Study Skills
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