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To the Student

Welcome! As you read this (with your eyes) and understand it (with your brain), perhaps turning to the next page (with muscle
actions of your fingers, hand, forearm, and arm), you are using your body to do so. Indeed, some of you may be using your fingers,
hand, forearm, and arm to read through the eBook on your computer, tablet, or smartphone. The structure and function of the hu-
man body can be complex, and comprehending the material might not always seem easy. But what could be more fascinating than
learning about your own body? To assist your learning, the fourteenth edition of Hole’s Essentials of Human Anatomy & Physiology
continues the tradition of presenting material in a conversational, accessible style.

Many of you are on a path toward a career in health care, athletics, science, or education. If you have not yet committed to a
particular area of study, be sure to check out the Career Corner in every chapter for ideas and inspiration. They present interesting
options for future careers. Balancing family, work, and academics is challenging, but try to look at this course not as a hurdle along
your way but as a stepping stone. The book has been written to help you succeed in your coursework and to help prepare you in
your journey to a successful and rewarding career.

To the Teacher

Written for ease of readability and organized for classroom use, this text serves the student as well as the instructor. This fourteenth
edition of Hole’s Essentials of Anatomy & Physiology continues the Learn, Practice, Assess approach that has substantially contrib-
uted to instructional efficiency and student success.

Each chapter opens with Learning Outcomes, contains many opportunities to Practice throughout, and closes with Assess-
ments that are closely tied to the Learning Outcomes. Instructors can assign these, and students can use these features not only
to focus their study efforts, but also to take an active role in monitoring their own progress toward mastering the material. All of
these resources are described in more detail in the Chapter Preview / Foundations for Success beginning on page 1. In addition,
thanks to the expertise of Leslie Day and Julie Pilcher, the LearnSmart and Connect digital platforms continue to enhance the
printed content and the Learn, Practice, Assess approach. We are proud to have developed and to offer the latest and most efficient
technologies to support teaching and learning.

Chuck Welsh
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Global Changes

Chapter openers: Featuring new and contemporary chapter-opening vignettes that are relevant to today’s students.

Chapter introductions: Revised for ease of readability and to capture student attention.

Chapter Assess Integrative Assessments/Critical Thinking: Questions added to every chapter.

Chapter structure: Streamlined section structures.

Facts of Life boxes: Are now titled “Of Interest.”

Boxed material: Small boxes have been integrated into the text for better flow or have been transformed into Clinical Application boxes.
Art: Revised colors, and placement of colors, to create better contrast.

Learning and Practice Outcomes: Feature updated numbering structures to help streamline outcomes within the section.

Specific Chapter Changes

Chapter 1 Revised opening vignette.

Figure 1.2 revised to show sense of hearing.
Figure 1.3 revised to show levels of organization using the cardiovascular system.
Figure 1.6 changed for ease of understanding.
Chapter 2 New opening vignette about gluten.
Reorganized section on bonding.
Figure 2.3 revised for better understanding.
Figure 2.7 revised for better understanding.
Reorganized and revised section on acids and bases.
Rewrote section on pH.
Chapter 3 Figure 3.3 changed to better show various membrane proteins.
Reorganized discussion of organelles.
Reorganized and revised sections on membrane transport for clarity: diffusion, facilitated diffusion, osmosis, tonicity, and active transport.
Figure 3.19 revised to show both pinocytosis and phagocytosis.
Reorganized section on cell division.
Chapter 4 Figure 4.1 now gives a better explanation of anabolic versus catabolic reactions.
Figures 4.2, 4.4, and 4.5 all now have hydrolysis and dehydration synthesis labels.
Figure 4.9 shows the coupling of the anabolic and catabolic components of cellular respiration.
Figure 4.10 edited for clarity.
Chapter 5 Reorganized Epithelial Tissues section.
Rewrote section on glands.
Figure 5.14 changed for clarity.
Reorganized Connective Tissues section.
Reorganized Types of Membranes section.
Reorganized Muscle Tissues section.
Rewrote Nervous Tissue section.
Chapter 6 New opening vignette about tattoos.
Reorganized section on epidermis.
Reorganized section on skin functions.
Chapter 7 New opening vignette about forensic skeletal analysis.
Reorganized Bone Development, Growth, and Repair section.
Reorganized sections on axial and appendicular skeleton.
Chapter 8 Rewrote section on muscle fatigue.

Added discussion of fast versus slow muscle fibers.

continued next page—
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Specific Chapter Changes— Continued

Added discussion of isotonic versus isometric contraction.
Revised Figure 8.13 for clarity and better color contrast.
Reorganized Skeletal Muscle Actions section.
Revised Figures 8.14 and 8.15 for clarity.
Chapter 9 New opening vignette about CTE.
Figure 9.1 new to show nervous system input, integration, and output.
Reorganized much of chapter for better flow and use in classroom.
Reorganized section on neurons and neuroglia.
Rewrote section on neuron structure.
Added discussion of satellite cells.
Figure 9.3 revised to show neurilemma.
Rewrote sections on membrane potential and action potential for brevity and clarity.
Figure 9.16 new to show graphs for excitation and inhibition.
Chapter 10 New opening vignette about cochlear implants.
Added discussion of labeled line principle.
Added section on proprioception and baroreceptors.
Figure 10.2 new to show muscle spindles.
Combined old Figure 10.2 with Figure 10.3 for clarity.
Figure 10.24 new to show and explain nearsightedness and farsightedness.
Chapter 11 Reorganized chapter.
Switched Figures 11.1 and 11.2 for better flow.
Changed Figure 11.17 for clarity on the actions of insulin and glucagon.
Made separate sections for the pineal and thymus glands.
Chapter 12 New opening vignette about blood doping.
Revised sections on formed elements and red blood cell production.
Figure 12.4 revised for clarity.
Added new table for types of anemia.
Figure 12.5 revised for clarity.
Figure 12.7 revised for clarity.
Revised section on white blood cell function.
Revised sections on platelets and coagulation to include clinical relevance.
Revised Figures 12.8, 12.9, and 12.20 for better coloring and clarity.
Table 12.5 updated.
Chapter 13 Figure 13.2 new to add more detail.
Section on blood flow through the heart, lungs, and tissues revised for clarity.
Figure 13.6 now includes schematic of blood flow.
Sections on heart actions reorganized and revised for clarity.
Figure 13.23 changed to show more detail.
Figure 13.24 expanded to show more detail.
Chapter 14 Reorganized chapter.
Revised discussion on the complement system.
Revised discussion of fever.
Chapter 15 Revised discussion of the teeth.
Revised discussion of the pharynx and esophagus.
Figure 15.12 now shows action of HCI on pepsinogen.

Revised discussion of the liver and gallbladder.



Specific Chapter Changes— Continued

Chapter 16

Chapter 17

Chapter 18

Chapter 19

Chapter 20

Figure 15.17 now has hepatic triad labeled.

Figure 15.18 now has schematic showing the blood flow into and out of a liver lobule.
New opening vignette about the effects of cigarette smoke, and electronic cigarettes and vaping.
Figure 16.1 edited for more detail.

Revised discussion of pleural cavity.

Figure 16.12 changed for more detail and clarity.

Revised discussion of spirometry.

Revised discussion of factors affecting breathing.

Figure 16.17 changed to show neurological control over breathing.

Figure 16.22 and 16.23 consolidated and revised to better show relationship between the bicarbonate buffering system, plasma, and red blood cells.
Figure 17.1 revised to show transverse section.

Reorganized and rewrote section on kidney structure for clarity.

Section on renal blood supply revised for clarity.

Figure 17.3 revised for clarity and to show two nephron types.

Figure added to show renal blood flow.

Section on nephron structure revised, along with associated Figure 17.7.

Rewrote section on urine formation for clarity.

Revised sections on glomerular filtration, filtration rate, and tubular reabsorption for clarity.
Revised sections on the urethra and micturition and added discussion of incontinence.
Revised discussion of body fluid composition.

Edited label on Figure 18.1 for accuracy.

Edited label on Figure 18.4.

Revised introduction to electrolyte balance.

Reorganized acid-base balance section.

Revised Figure 19.2 for clarity and more detail.

Reorganized section on organs of male reproductive system.

Created new section on spermatogenesis.

Created new section on oogenesis and the ovarian cycle.

Figure 19.10 new for clarity and more detail.

Created new section Aging: The Human Life Span.

Reorganized Genetics section.

Revised discussion of dominant and recessive inheritance.

Figure 20.19 new to better show dominant and recessive inheritance.

Created section on extensions to Mendelian inheritance to include discussions of pleiotropy, co-dominance, incomplete dominance, and multiple
alleles.

Expanded discussions of chromosomal inheritance and polygenic inheritance.

Added figures to show inheritance of sex and trisomy 21.



Art is vibrant, three-dimensional, and instructional. The authors examined
every piece to ensure it was engaging and accurate. The fourteenth edition’s
art program will help students understand the key concepts of anatomy and

physiology.

Thoracic cavity

Diaphragm
Abdominal
cavity
Abdominopelvic
cavity
Pelvic cavity

(@

Cranial cavity

Vertebral canal

Line art for micrographs is
three-dimensional to help students
visualize more than just the flat
microscopic sample.

Realistic, three-dimensional figures provide

depth and orientation.

Sarcolemma
; Sarcoplasm

Myofibrils Sarcoplasmic
reticulum Cisternae of
Nucleus N sarcoplasmic reticulum
/ Transverse tubule

Openings into

transverse
tubules Transverse
tubule
Mitochondria
Thick

filaments Thin

filaments ~
Nucleus

A longitudinal section shows the interior
structures of a muscle fiber and reveals detail
of the myofibrils, thick and thin filaments.



Central sulcus

Motor areas involved with the control

Frontal eye field of voluntary muscles
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Area involved with cutaneous senses

concentration, planning,

problem solving Parietal lobe

Auditory area
Wernicke’s area
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visual recognition
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Interpretation of auditory patterns Visual area
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Colors readily distinguish functional areas.
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@ A steroid hormone
reaches a target cell
and crosses the cell
membrane

® The hormone combines
with a protein receptor,
usually in the nucleus

@ The hormone-receptor
complex activates
synthesis of specific
messenger RNA
(mRNA) molecules

@ The mRNA molecules
leave the nucleus and
enter the cytoplasm

@ Translation of MRNA
molecules leads to
synthesis of the
encoded proteins
associated with the
hormone’s action

The explanation is part of the figure, not lost in

the legend.

Primordial
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Q

Primordial * Primary * Pre-antral Mature ﬁ . ‘ Corpus ﬁ Corpus
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®

(b)

Locator icons help portray the process more accurately.



Learn, Practice, Assess!

Learn ”

8.2 | Structure of a Skeletal Muscle

”»
Learning Outcomes have been moved! They now R ¥ LEARN
follow the appropriate heading within the chapter. They 1. Identify the structures that make up a skeletal muscle.
continue to be closely linked to Chapter Assessments 2. I|dentify the major parts of a skeletal muscle fiber, and the

and Integrative Assessments/Critical Thinking questions function of each.

found at the end of each chapter.

Learning tools to help you succeed. ..

3. Discuss nervous stimulation of a skeletal muscle.

Check out the Chapter Preview, Foundations for Success, on page 1. The Chapter Preview was specifically
designed to help you LEARN how to study. It provides helpful study tips.

UNIT 2 SUPPORT AND MOVEMENT

Integumentary System

Vignettes lead into chapter content. They connect
you to many areas of health care, including technology,
physiology, medical conditions, historical perspectives,
and careers.

Anatomy & Physiology REVEALED® (APR) icon at the
beginning of each chapter tells you which system in APR
applies to this chapter.

Aids to Understanding
Words examines

root words, stems,
prefixes, suffixes, and
pronunciations to

help you build a solid
anatomy and physiology
vocabulary.

Reference Plates offer
vibrant detail of body e
structures.

>
x J PRACTICE 1.6

Practice » )

canal?
Practice with a question or series of questions after 2. What does viscera mean?
major sections. They will test your understanding of 3. Name the cavities of the head.

the material.

Interesting applications help you practice

and apply knowledge. ..

>
Figure Questions allow an additional assessment. h y PRACTICEFIGURE8S5
They are found on key figures throughout the chapter. How does acetylcholine released into the synaptic cleft

Xii

1. Which organ occupies the cranial cavity? The vertebral

4. Describe the membranes associated with the thoracic
and abdominopelvic cavities.

Figure 8.5 A neuromuscular junction includes the end of a
motor neuron and the motor end plate of a muscle fiber. /APR

reach the muscle fiber membrane?

Answer can be found in Appendix E.




“Of Interest” boxes provide _
interesting bits of anatomy and 22

. . . . OF INTEREST The skeleton of an average
phy5|o|ogy mformatlon, addlng.a k 160-pound body weighs about 29 pounds.
touch of wonder to chapter topics.

Clinical Application sections present
disorders, physiological responses to
environmental factors, and other topics of
general interest and applies them to clinical
situations.

CLINICAL APPLICATION 18.1

Water Balance Disorders

Dehydration, water intoxication, and edema are mechanism decreases with age, and physical disabili-

among the more common disorders that involve a
water imbalance in body fluids.

Dehydration
In dehydration, water output exceeds water intake.
Dehydration may develop following excessive sweat-
ing or as a result of prolonged water deprivation
accompanied by continued water output. The extra-
cellular fluid becomes more concentrated, and water
leaves cells by osmosis (fig. 18A). Dehydration may
also accompany prolonged vomiting or diarrhea that
depletes body fluids.

During dehydration, the skin and mucous mem-
branes of the mouth feel dry, and body weight drops.

ties may make it difficult for them to obtain adequate
fluids.

The treatment for dehydration is to replace the
lost water and electrolytes. If only water is replaced,
the extracellular fluid will become more dilute than
normal, causing cells to swell (fig. 18B). This may pro-
duce a condition called water intoxication.

Water Intoxication

Until recently, runners were advised to drink as much
fluid as they could, particularly in long events. But the
death of a young woman running in the Boston mara-
thon, following brain swelling, from low blood sodium
(hyponatremia) due to excessive water intake lead-

Assess x .

Tools to help you make the connection and master Anatomy and Physiology!

Chapter Assessments check your understanding e——o ", assess

CHAPTER ASSESSMENTS

=

Explain the causes of skeletal muscle hypertrophy and

} .
of the chapter’s learning outcomes.
1. The three types of muscle tissueare ____, 8.4 Muscular Responses
and 15. Define threshold stimulus.

16. Sketch a myogram of a single muscular twitch, and
identify the latent period, period of contraction, and
period of relaxation.

N

Integrative Assessments/Critical Thinking e e et o o

A aponeurosls. 17. Define motor unit.
questions allow you to connect and apply 3. Descrie howcomecive tssue asociates wih 18, Wi o1 e ollowing deseribes he aiion of

muscle fibers to take part in a contraction?
a. summation
b. recruitment

IS

List the major parts of a skeletal muscle fiber, and
describe the function of each part.
Describe a neuromuscular junction,

information from previous chapters, as well as

5.
. i i & R neumvaramer o ttany
information within the current cha pte r. a-binds actin flaments, causing them to siide 19. Explain how skeletal muscle stimuation produces a

Chapter Summary Outlines help you review o) AssEss
the Chapterys main ideas. INTEGRATIVE ASSESSMENTS/CRITICAL THINKING

Outcomes 4.4, 8.3
1. As lactate and other substances accumulate in an
active muscle, they stimulate pain receptors and the
muscle may feel sore. How might the application of
heat or substances that dilate blood vessels relieve
such soreness?

Outcomes 8.3, 8.4

5. Awoman takes her daughter to a sports medicine
specialist and asks the specialist to determine the
percentage of fast- and slow-twitch fibers in the girl's
leg muscles. The parent wants to know if the healthy
girl should try out for soccer or cross-country running.
Do you think this is a valid reason to test muscle tissue?
Why or why not?

y‘i’ Chapter Summary

10.1 Introduction
Sensory receptors sense changes in their surroundings
10.2 i and ion

1. Types of receptors
a. Each type of receptor is most sensitive to a distinct

10.3 General Senses Outcomes 5.3, 8.2 6. Following an injury to a nerve, the muscle it innervates
General senses are associated with receptors in the skin, 2. Discuss how connective tissue is part of the muscular may become paralyzed. How would you explain to
muscles, joints, and viscera system. a patient the importance of moving the disabled

Touch and pressure senses muscles passively or contracting them using electrical

Outcomes 5.5, 8.2

a. Free ends of sensory nerve fibers are receptors for stimulation?
the sensation of itching 3. What purpose is served by skeletal muscle cells being

type of stimulus, b. Tactile corpuscles are receptors for the sensation of multinucleated? Outcomes 8.3, 8.6
b, The major types of receptors are chemoreceptors, light touch. Outcomes 8.2, 8.8 7. Make an argument as to why cardiac muscle is
pain receptors, thermoreceptors, mechanoreceptors, c. Lamellated corpuscles are receptors for the sensation -2, 8. cuitahlo far thawall af tha haart whila clalatal
and photoreceptors. of heavy pressure.
2. Sensations 2. Temperature senses

a. A sensation s the awareness of sensory stimulation
b, A particular part of the cerebral cortex interprets
every impulse reaching it in a specific way,
c. The cerebral cortex projects a sensation back to the Sense of pain
region of stimulation. Pain receptors are free nerve endings that tissue
Sensory adaptation may involve receptors becoming damage stimulates.
unresponsive or inhibition along the CNS pathways Visceral pain
leading to the sensory regions of the cerebral (1) Pain receptors are the only receptors in viscera
cortex. that provide sensations.

Temperature receptors include two sets of free nerve
endings that are warm and cold receptors.
Body position, movement, and stretch receptors



McGraw-Hill Connect® empowers students to learn and succeed in the
Anatomy and Physiology course with user-friendly digital solutions.

SMARTBOOK®

SmartBook 2.0 provides
personalized learning to
individual student needs,
continually adapting

L A L
to pinpoint knowledge
gaps and focus learning w
on concepts requiring

additional study. The

result? Students are highly -

engaged in the content and
better prepared for lecture.

[FPractice ATLAS

50% of the

Stop the Drop!

LEARNSMART

PREP

# LearnSmart Prep helps
Q students thrive in college-

level A&P by helping
solidify knowledge in the
key areas of cell biology,
chemistry, study skills, and
math. The result? Students
are better prepared for the
A&P course.

@ Anatomy &

Physiology

Revealed 4.0

country’s students
are unable to pass
the A&P course

Practice Atlas for A&P is

an interactive tool that pairs

images of common anatomical

models with stunning cadaver

photography, allowing students

to practice naming structures

on both models and human

bodies, anytime, anywhere.

The result? Students are L]
better prepared, engaged,
and move beyond basic
memorization. [ J 9

EEEPhILS

Ph.LL.S. 4.0 (Physiology Interactive Lab
Simulations) software is the perfect way to
reinforce key physiology concepts with powerful
lab experiments. The result? Students gain critical
thinking skills and are better prepared for lab.

*Statistic courtesy of The New England Journal of Higher Education

Xiv

Anatomy & Physiology
Revealed® (APR)

4.0 is an interactive
cadaver dissection tool
to enhance lecture
and lab that students
can use anytime,
anywhere. The result?
Students are prepared
for lab, engaged in the
material, and utilize
critical thinking.
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Concept Overview Interactives are ground-
breaking interactive animations that encourage
students to explore key physiological processes
and difficult concepts. The result? Students are
engaged and able to apply what they’ve learned
while tackling difficult A&P concepts.



In this edition of Hole’s Essentials of Human Anatomy &

Physiology, the digital author team, Leslie Day and Julie Pilcher,
worked hand-in-hand with the print author team to deliver a

seamless experience for instructors and students.

The digital authors make sure there is a variety of questions

with different Bloom’s Taxonomy levels. In this edition, we

have increased the number of questions that are higher-level smainaiie | ca rovgn

Bloom’s to about 30 percent.

Place the following muscles in order based on the proximity of their insertions to the axial skeleton. Begin with the most proximal
insertion (on the coracoid process).

[ Flexor digitorum profundus ]

Biceps brachii

Pectoralis major

Flexor carpi ulnaris

Pectoralis minor

Supraspinatus

Pronator teres

Brachioradialis

|
|
[
|
[
|
|
|

L Jt A K X A & Ak )

Deitoid

Label the features of the heart using the hints provided.

Anterior
interventricular
sulcus

Right auricle

Superior vena
cava

Coronary sulcus

Left auricle

McGraw-Hill Connect® gives the instructor

access to additional course-wide material for A&P.
Instructors can access questions for Anatomy &
Physiology REVEALED®, a variety of animations,
diagnostic exam for LearnSmart Prep®, concept
application questions, and supplemental laboratory
questions.

Drag the descriptions of the plasma over the appropriate picture of cilia or flagella.
Labels can be used more than once

Found on
cells of the Found on
respiratory

tract

Leslie and Julie ensure that there is an
appropriate number of questions for each
learning outcome in the chapter. They tagged
questions to textbook learning outcomes and
to the Human Anatomy & Physiology Society
(HAPS) learning outcomes. This makes it easy
for instructors to find questions to assign in
their course.

LABORATORY MANUAL

ESSENTIALS OF
HUMAN ANATOMY &

Phillip Snider « Terry Martin

Fourteenth Edition

Laboratory Manual

Laboratory Manual for Hole’s Essentials of
Human Anatomy & Physiology, Fourteenth
Edition, by Phillip Snider, Gadsden State
Community College, and Terry R. Martin,
Kishwaukee College, is designed to
accompany the fourteenth edition of Hole'’s
Essentials of Human Anatomy & Physiology.
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FOR INSTRUCTORS

You’re in the driver’s seat.

Want to build your own course? No problem. Prefer to use our 6 5 /C)

turnkey, prebuilt course? Easy. Want to make changes throughout the .
semester? Sure. And you’ll save time with Connect’s auto-grading too. Less Time

Laptop: McGraw-Hill; Woman/dog: George Doyle/Getty Images

Make it simple, r.@
make it affordable. |1

Connect makes it easy with seamless
integration using any of the major
Learning Management Systems—
Blackboard®, Canvas, and D2L, among
others—to let you organize your course
in one convenient location. Give your
students access to digital materials at

a discount with our inclusive access
program. Ask your McGraw-Hill
representative for more information.

Padlock: Jobalou/Getty Images

Grading

They’ll thank you for it.

Adaptive study resources like SmartBook® 2.0 help
your students be better prepared in less time. You
can transform your class time from dull definitions to
dynamic debates. Find out more about the powerful
personalized learning experience available in
SmartBook 2.0 at www.mheducation.com/highered/
connect/smartbook

Solutions for your %
challenges.

A product isn’t a solution. Real
solutions are affordable, reliable,
and come with training and
ongoing support when you need it
and how you want it. Our Customer
Experience Group can also help
you troubleshoot tech problems—
although Connect’s 99% uptime
means you might not need to call
them. See for yourself at status.
mheducation.com

Checkmark: Jobalou/Getty Images



FOR STUDENTS

Effective, efficient studying.

Connect helps you be more productive with your study time and get better grades using tools like
SmartBook 2.0, which highlights key concepts and creates a personalized study plan. Connect sets you
up for success, so you walk into class with confidence and walk out with better grades.

Study anytime, anywhere. “I really liked this
Download the free ReadAnywhere app and access your app—it made it easy to
online eBook or SmartBook 2.0 assignments when it’s study when you don't
convenient, even if you're offline. And since the app have your textbook in

automatically syncs with your eBook and SmartBook 2.0
assignments in Connect, all of your work is available
every time you open it. Find out more at
www.mheducation.com/readanywhere

front of you.”

- Jordan Cunningham,
Eastern Washington University

No surprises.

The Connect Calendar and Reports tools keep you on track with the
work you need to get done and your assignment scores. Life gets busy;
Connect tools help you keep learning through it all.

Calendar: owattaphotos/Getty Images

Learning for everyone.

McGraw-Hill works directly with Accessibility Services
Departments and faculty to meet the learning needs
of all students. Please contact your Accessibility
Services office and ask them to email
accessibility@mheducation.com, or visit
www.mheducation.com/about/accessibility

for more information.
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A photo on the opening page for each chapter generates interest.
Comstock Images/Getty Images

AN OPENING VIGNETTE discusses current events
or research news relating to the subject matter in the
chapter. These vignettes apply the concepts learned in
the study of anatomy and physiology.

Pay attention. It is a beautiful day. You can’t help but stare
wistfully out the window, the scent of spring blooms and
sound of birds making it impossible to concentrate on what the
instructor is saying. Gradually the lecture fades as you become
aware of your own breathing, the beating of your heart, and
the sweat that breaks out on your forehead in response to the
radiant heat from the glorious day. Suddenly your reverie is cut
short—a classmate has dropped a human anatomy and physiol-
ogy textbook on the floor. You jump. Your heart hammers and
a flash of fear grips your chest, but you soon realize what has
happened and recover.

The message is clear: Pay attention. So you do, tuning out
the great outdoors and focusing on the class. In this course,
you will learn all about the events you have just experienced,
including your response to the sudden stimulation. This is a
good reason to stay focused.

|
This chapter Preview not only provides great study tips
to offer a foundation for success, but it also offers tips on
how to utilize this particular text. Those tips will be found in
boxes just like this.

|
This digital tool, as indicated below and with the APR icons
within the chapters, allows you to explore the human body
in depth through simulated dissection of cadavers and his-
tology preparations. It also offers animations on chapter
concepts.

@ Anatomy &

Physiolo
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,» LEARNING OUTLINE)

P.1 Introduction
P.2 Strategies for Your Success

[

After studying this chapter, you should be able to complete the “Learning
Outcomes” that follow the major headings throughout the chapter.

|
Each chapter has a learning outline introducing what will be discussed in the chapter.

J

The section below introduces building blocks of words that your instructor may assign. Learning them is a good investment of
your time, because they can be used over and over and apply to many of the terms you will use in your career. Appendix A has a

comprehensive list of these prefixes, suffixes, and root words.

AIDS TO UNDERSTANDING WORDS

ana- [up] anatomy: the study of breaking up
the body into its parts.

multi- [many] multitasking: performing
several tasks simultaneously.

physio- [relationship to nature] physiology:
the study of how body parts function.

(Appendix A has a complete list of Aids to Understanding Words.)

Major divisions within a chapter are called “A-heads.” They
are numbered sequentially and set in very large, blue type
to designate major content areas.

PA1 | Introduction

After each A-head is a list of learning outcomes indicating
the knowledge you should gain as you work through the
section. (Note the blue learn arrow preceding the “LEARN”
heading.) These outcomes are intended to help you master
the similar outcomes set by your instructor. The outcomes
are tied directly to assessments of knowledge gained.

2 _LEARN

1. Explain the importance of an individualized approach
to learning.

Studying the human body can be overwhelming at times.
The new terminology, used to describe body parts and how
they work, can make it seem as if you are studying a for-
eign language. Learning all the parts of the body, along
with the composition of each part, and how each part fits
with the other parts to make the whole requires memori-
zation. Understanding the way each body part works indi-
vidually, as well as body parts working together, requires a
higher level of knowledge, comprehension, and application.

2

Identifying underlying structural similarities, from the
macroscopic to the microscopic levels of body organiza-
tion, taps more subtle critical thinking skills. This chap-
ter will catalyze success in this active process of learning.
(Remember that although the skills and tips discussed in
this chapter relate to learning anatomy and physiology,
they can be applied to other subjects.)

Learning occurs in different ways or modes. Most
students use several modes (multimodal), but are more
comfortable with and use more effectively one or two,
often referred to as learning styles. Some students prefer
to read the written word to remember it and the concept it
describes, or to actually write the words; others learn best
by looking at visual representations, such as photographs
and drawings. Still others learn most effectively by hearing
the information or explaining it to someone else. For some
learners, true understanding remains elusive until a prin-
ciple is revealed in a laboratory or clinical setting that pro-
vides a memorable context and engages all of the senses.
This text accommodates the range of learning styles.
Read-write learners will appreciate the lists, definitions
(glossary), and tables. Visual learners will discover many
diagrams, flow charts, and figures, all with consistent and
purposeful use of color. For example, a particular bone is
always the same color in figures where bones are color-
coded. Auditory learners will find pronunciations for new
scientific terms to help sound them out, and kinesthetic
learners can relate real-life examples and applications to
their own activities.



