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Strategies for Success

Top Ten Ways to
Succeed in Classes that
Use Active Learning

By Marilla Svinicki, Ph.D., former Director of the
University of Texas Center for Teaching Effectiveness

1. Make the switch from an authority-based
conception of learning to a self-regulated
conception of learning. Recognize and accept
your own responsibility for learning.

2. Be willing to take risks and go beyond what is
presented in class or the text.

3. Be able to tolerate ambiguity and frustration
in the interest of understanding.

4. See errors as opportunities to learn rather than
failures. Be willing to make mistakes in class or in
study groups so that you can learn from them.

5. Engage in active listening to what’s happening in
class.

6. Trust the instructor’s experience in designing
class activities and participate willingly if not
enthusiastically.

7. Be willing to express an opinion or hazard a
guess.

8. Accept feedback in the spirit of learning rather
than as a reflection of you as a person.

9. Prepare for class physically, mentally, and
materially (do the reading, work the problems,
etc.).

10. Provide support for your classmate’s attempts to
learn. The best way to learn something well is to
teach it to someone who doesn’t understand.

Dr. Dee’s Eleventh Rule:

DON'T PANIC! Pushing yourself beyond the comfort
zone is scary, but you have to do it in order to
improve.

Word Roots for Physiology

Simplify physiology and medicine by learning Latin and
Greek word roots. The list below has some of the most

common ones.

Using the list, can you figure out what hyperkalemia

means?*

a- or an- without, absence
anti- against

-ase signifies an enzyme
auto self

bi- two

brady- slow

cardio- heart

cephalo- head
cerebro- brain

contra- against

-crine a secretion
crypt- hidden

cutan- skin

-cyte or cyto- cell

de- without, lacking

di- two

dys- difficult, faulty
-elle small

-emia in the blood
endo- inside or within
epi- over

erythro- red

exo- outside

extra- outside

gastro- stomach

-gen, -genie produce
gluco-, glyco- sugar or sweet
hemi- half

hemo- blood

hepato- liver

homo- same

hydro- water

hyper- above or excess

hypo- beneath or deficient

inter- between

intra- within

-itis inflammation of

kali- potassium

leuko- white

lipo- fat

lumen inside of a hollow tube

-lysis split apart or rupture

macro- large

micro- small

mono- one

multi- many

myo- muscle

oligo- little, few

para- near, close

patho-, -pathy related to
disease

peri- around

poly- many

post- after

pre- before

pro- before

pseudo- false

re- again

retro- backward or behind

semi-half

sub- below

super- above, beyond

supra- above, on top of

tachy- rapid

trans- across, through

* Hyper = excess, kali = potassium, -emia = in the blood,

or elevated blood potassium




Owner’'s Manual

Welcome to Human

Physiology! As you

begin your study of

the human body, one

of your main tasks

will be to construct

for yourself a global

view of the body, its

systems, and the many

processes that keep the systems working. This “big
picture” is what physiologists call the integration of
systems, and it is a key theme in this book. To integrate
information, however, you must do more than simply
memorize it. You need to truly understand it and be
able to use it to solve problems that you have never
encountered before. If you are headed for a career in
the health professions, you will do this in the clinics. If
you plan a career in biology, you will solve problems in
the laboratory, field, or classroom. Analyzing, synthe-
sizing, and evaluating information are skills you need
to develop while you are in school, and | hope that the
features of this book will help you with this goal.

One of my aims is to provide you not only with in-
formation about how the human body functions but
also with tips for studying and problem solving. Many
of these study aids have been developed with the input
of my students, so | think you may find them particu-
larly helpful.

On the following pages, | have put together a brief
tour of the special features of the book, especially those
that you may not have encountered previously in text-
books. Please take a few minutes to read about them so

that you can make optimum use of the book as you study.

Each chapter begins with a list of Learning Out-
comes to guide you as you read the chapter. Within the
chapters look for the Running Problem, Phys in Action,
and Try It! activities. Phys in Action are online video clips
that | created with the assistance of some of my stu-
dents. Look for
the references to
Mastering A&P
in the figures
with associated Phys in Action clips, and watch Kevin
and Michael as they demonstrate physiology in action.

D Play Phys in Action
@Mastering Anatomy & Physiology

Pattern recognition is important for all healthcare
professionals, so you can begin to develop this skill by
learning the key concepts of physiology that repeat
over and over as you study different organ systems.
Chapter 1 includes two special Focus On features: one
on concept mapping, a study strategy that is also used
for decision-making in the clinics, and one on construct-
ing and interpreting graphs. The Running Problem
in Chapter 1 introduces you to effective ways to find
information on the Internet.

Be sure to look for the Essentials and Review fig-
ures throughout the book. These figures distill the
basics about a topic onto one or two pages, much as
the Anatomy Summaries do. My students tell me they
find them particularly useful for review when there
isn't time to go back and read all the text.

We have also retained the four approaches to
learning physiology that proved so popular since this
book was first published in 1998.

1. Cellular and Molecular Physiology

Most physiological research today is being done at

the cellular and molecular level, and there have been
many exciting developments in molecular medicine and
physiology in the 10 years since the first edition. For ex-
ample, now scientists are paying more attention to pri-
mary cilia, the single cilium that
occurs on most cells of the body.
Primary cilia are thought to play
a role in some kidney and other
diseases. Look for similar links
between molecular and cellular
biology, physiology, and medi-
cine throughout the book.

FIG. 3.5 Cilia and flagella

(a) Cilia on surface of respiratory epithelium

SEM X 1500 §

2. Physiology as a Dynamic Field

Physiology is a dynamic discipline, with numerous
unanswered questions that merit further investigation
and research. Many of the "facts” presented in this text
are really only our current theories, so you should be
prepared to change your mental models as new infor-
mation emerges from scientific research.

EMERGING CONCEPTS




How to Use this Book

3. An Emphasis on Integration

The organ systems
N of the body do not
i A work in isolation,
/Ny";m\ although we study
‘ them one at a time.
| To emphasize the
integrative nature
- of physiology, three
' chapters (Chapters
A 13, 20, and 25) focus
S on how the physi-
Wmum ological processes of
Il - /) multiple organ sys-
tems coordinate with
each other, especially when homeostasis is challenged.

The Integration between Systems of the Body
Integumentary System n
|
) [

Circulatory
system

4. A Focus on Problem Solving

One of the most valuable life skills students should
acquire is the ability to think critically and use informa-
tion to solve problems. As you study physiology, you
should be prepared to practice these skills. You will find
a number of features in this book, such as the Concept
Check questions and Figure and Graph Questions. These
"test yourself” questions are designed to challenge
your critical thinking and analysis skills. In each chapter,
read the Running Problem as you work through the
text and see if you can apply what you're reading to
the clinical scenario described in the problem.

Also, be sure to look at the back of the text, where
we have combined the index and glossary to save time
when you are looking up unfamiliar words. The appen-
dices have the answers to the Concept Check questions,
Figure and Graph Questions, and end-of-chapter ques-
Lavel Fomr Quantitative Problems tIOI’.]S, as well as.

%0 U Edliwing geaph vepesent the Gasppessane: of seg om T€VIEWS of physics,
the Blaod 22 the druz is mesabaolized and sereted. Tassd on the .
geaph, whan ia the hallGli: e the: g Ioga I’I'tth, and
basic genetics. A

ooy periodic table of
:g = the elements, dia-
= : grams of anatomi-
FE cal positions of

1 the body, and ta-

03§ 91215160 24
——Tim= thowrs}——=

bles with conver-
sions and normal
values of blood components are included at the back
of the book. Take a few minutes to look at all these
features so that you can make optimum use of them.

It is my hope that by reading this book, you will
develop an integrated view of physiology that allows
you to enter your chosen profession with respect for
the complexity of the human body and a clear vision of
the potential of physiological and biomedical research.
May you find physiology as fun and exciting | do. Good
luck with your studies!
Warmest regards,
Dr. Dee (as my students call me)
silverthorn@utexas.edu

Phys in Action Video Topics:

pp. 164-165 Fig. 5.4 Osmolarity & Tonicity

pp. 190-191 Fig. 5.23 Membrane Potential

pp. 492-493 Fig.14.16 Electrocardiogram

. 529 Fig. 15.14 Cardiovascular Control

. 579 Fig. 17.7a The Spirometer

. 583 Fig. 17.10 Respiratory Pressure

590 Fig. 17.13 Alveolar Gases

. 607 Fig. 18.7 Hemoglobin-Oxygen Transport
. 646 Fig. 19.14 Renal Clearance

. 829 Fig. 25.8 Blood Pressure & Exercise

Try It Activities:

. 57 Graphing

. 171 Membrane Models (Lipid bylayer)
. 287 Action Potential

. 361 Salty-Sweet Taste Experiment

. 504 Frank-Starling Law of the Heart

. 641 Insulin

. 718 Oral Rehydration Therapy

T T T T T T T
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Move Beyond Memorization:

Prepare for Tomorrow’s Challenges

The goals for the Eighth Global Edition of Human Physiology: An Integrated Approach are to provide
an integrated and up-to-date introduction to core concepts in physiology and to equip you with skills
for solving real-world problems.




Challenge Yourself:

Apply What You Learn

Learning physiology requires that you use information rather than simply memorizing what you think will be on
the test. The Eighth Edition text and Mastering™ A&P program provide multiple opportunities for you to practice
answering the more challenging types of questions that you are likely to see on a test or exam.

Running Problems explore a real-world disease or disorder

that unfolds in short segments throughout the chapter. You

can check your understanding by comparing your answers

with those in Problem Conclusion at the end of each chapter. The day after Jan’s visit, the computerized cytology analysis sys-
Related Coaching Activities can be assigned in Mastering A&P. tem rapidly scans the cells on the slide of Jan’s cervical tissue,

looking for abnormal cell size or shape. The computer is pro-
grammed to find multiple views for the cytologist to evaluate. The
results of Jan’s two Pap tests are shown in FIGURE 3.14.

Q6: Has Jan’s dysplasia improved or worsened? What
evidence do you have to support your answer?

Q7: Use your answer to question 6 to predict whether Jan’s
HPV infection has persisted or been cleared by her immune

system.
95 - 97 F 101 p—115r—m-123p—
E—

see pp. 120-121

FIG. 7.15 Hypocortisolism

(a) Hyposecretion from (b) Hyposecretion from Atrophy |
Damage to the Pituitary of the Adrenal Cortex
Hypothalamus CRH Hypothalamus CRH

Anterior pituitary {  ACTH Anterior pituitary | ACTH
Additional Practice Questions include Concept Check
Questions, which are placed at intervals throughout the
chapter, and Review Questions, which are provided at the end
of the chapter and organized into four levels of difficulty. An Adrenal cortex | Cortisol Adrenal cortex | Cortisol

answer key is in Appendix A.
Symptoms Symptoms
of of
deficiency deficiency

FIGURE QUESTION

For each condition, use arrows to indicate whether
levels of the three hormones in the pathway will be
increased, decreased, or unchanged. Draw in

Figure Questions challenge you to apply visual literacy negative feedback loops where functional.
skills as you read an illustration or photo. Answers to these
questions appear at the end of the text, in Appendix A. See p. 253




Practice Solving
Real-World Problems

NEW! “Try it” boxes present a real-world research
problem or classic experiment and guide you through
the process of analyzing the data and thinking like a

scientist.

See p. 287

NEW! Additional questions for each “Try it”
activity are available in Mastering A&P. Topics include
Graphing (Chapter 1), Cell Membranes (Chapter 5), Action
Potentials (Chapter 8), Salty-Sweet Taste Experiment
(Chapter 10), Frank-Starling Law of the Heart (Chapter 14),
Insulin (Chapter 19) and Oral Rehydration Therapy
(Chapter 21).

Graph Questions encourage you

to interpret real data presented in graphs.
Answers to these questions appear at the end
of the text, in Appendix A.



Study More Efficiently

Using the

Figures

Eye-tracking research has shown that learning and comprehension levels are higher for students who study both
the figures and the text together than for students who only read the text. This book offers dozens of illustrations
designed to help you learn physiology more efficiently, and make the best use of your study time.

Essentials Figures distill the basics of a topic into one or two pages, helping
you to see the big picture of human physiology. Instructors can assign related
Mastering A&P coaching activities that explore these topics in greater depth.

FI6. 5.23 ESSENTIALS Membrane Potential

The electrical disequilibrium that exists
between the extracellular fluid (ECF) and
intracellular fluid (ICF) of living cells is called
the membrane potential difference (Vy,,), or
membrane potential for short. The membrane
potential results from the uneven distribution
of electrical charge (i.e., ions) between the
ECF and ICF.

What creates the membrane potential?

1. lon concentration gradients between the
ECF and ICF

2. The selectively permeable cell membrane

(b) When we begin, the cell has no membrane potential: The
ECF (composed of Na* and CI~ ions) and the ICF (K* and
large anions, A~) are electrically neutral.

The system is in chemical disequilibrium, with
concentration gradients for all four ions. The cell
membrane acts as an insulator to prevent free
movement of ions between the ICF and ECF.

(c) Now we insert a leak channel for K* into the
membrane, making the cell freely permeable to K*.

The transfer of just one K* from the cell to the
ECF creates an electrical disequilibrium: the
ECF has a net positive charge (+1) while the ICF
has a net negative charge (-1). The cell now has
amembrane potential difference, with the inside
of the cell negative relative to the outside.

(d) As additional K* ions leave the cell, going down their
concentration gradient, the inside of the cell becomes
more negative and the outside becomes more positive.

How much K* will leave the cell?

If K* was uncharged, like glucose, it would diffuse out
of the cell until the concentration outside [K],; equaled
the concentration inside [K];,. But K* is an ion, so we
must consider its electrical gradient. Remember the
rule for movement along electrical gradients: Opposite
charges attract, like charges repel.

To show how a membrane potential difference can arise from ion concentration gradients
and a selectively permeable membrane, we will use an artificial cell system where we can
control the membrane’s permeability to ions and the composition of the ECF and ICF.

‘ Play Phys in Action
@ @Mastering Anatomy & Physiology

(a) In illustrations, this uneven distribution of
charge is often shown by the charge symbols
clustered on each side of the cell membrane.

> Play Phys in Action
@ @Mastering Anatomy & Physiology

The ICF has a slight
excess of anions (-).

— The ECF has a slight
excess of cations (+).

Creation of a Membrane Potential in an Artificial System

KEY

;—\‘ Sodium ion
@ Chloride ion
’ Potassium ion

@ Large anion

We insert a leak channel for K*.

K* starts to move out of the cell
down its concentration gradient.

The A~ cannot follow K* out of
the cell because the cell is not
permeable to A,

Now the negative charge
inside the cell begins to
attract ECF K* back into the
cell: an electrical gradient in
the opposite direction from
the concentration gradient.

See p. 190

Selected figures from the text are
explored in accompanying Phys

in Action video tutors and in
coaching activities in Mastering
A&P.



Anatomy Summary Figures provide succinct visual
overviews of a physiological system from a macro

to micro perspective. Whether you are learning

the anatomy for the first time or refreshing your
memory, these summaries show you the essential
features of each system in a single figure.

See p. 312

Review Figures visually present foundational
concepts that you may already be familiar
with. You may find it helpful to check out
these figures before learning new physiology
concepts.

Selected figures from the text can be assigned
as Art-Labeling Activities in Mastering A&P.

See p. 80

FI6.9.3 Anatomy Summary . . . The Central Nervous System

(a) Posterior View of the CNS. {b) Sectional View of the Meninges
The meninges and extracellular flid cushion the delicate bain tissue.
| ﬁ Venous sinus
Granium
Sorebral Dura mater
hemispheres -
Arachnoid

Subdural space
membrane
Cerebellum ————— "¥
Pia mater

Cranium

r Brain
Gervical spinal ———|
nerves
‘Subarachnoid
space FIGURE QUESTION
L Moving from the cranium in
[ name the meninges that form
the boundaries of the venous
sinus and the subdural and
subarachnoid spaces.
Thoracic spinal ——|
nerves

D (¢) Posterior View of Spinal Cord and Vertebra
Central canal

E Sectioned
7 vencbrae
Spinal —

Lumbar spinal ——— nerve / Pia mater
— Spinal i ) Meninges
cord

Gray matter
White matter ———

_— membrane

— Dura mater
S
L Body of —— Autonomic
veriebra gangion
— spinal
Coceygeal J
nerve
312
Fi6.2.8 REVIEW Molecular Interactions
(a) Hydrophilic Interactions
Molecules that have polar
regions or ionic bonds readily s N
interact with the polar regions
of water. This enables them
1o dissolve easily in water. ® ©
Molecules that dissolve Hydration O

readily in water are said to be shalls (=)

hydrophilic {hydro-, water + o

philos, loving)

Glucose — L
molecule {

Water molecules interact with ® ‘4 8

ions or other polar molecules to

form hydration shells around the ®

ions. This disrupts the hydrogen Water ——P

bonding between water molecules o Q
molecules, thereby lowering the

freezing temperature of water Glucose molecule in solution

(freezing point depression).

(b) Hydrophobic Interactions

Because they have an even  Phospholipid molecules have polar heads and nonpolar tails. Phospholipids arrange themselves so that
distribution of electrons and the polar heads are in contact with water
0 positive or negative poles, and the nonpolar tais are directed away
nonpolar molecules have no from water.

regions of partial charge, and Polar head

therefore tend to repel water (hydrophiic) Water

molecules. Molecules like

such as phospholipids have fatty acid Water

This characteristic allows the phospholipid

tail
regions that play critical roles (nydrophobi
molecules to form bilayers, the basis for

in biological systems and in
the formation of biological
membranes.

these do not dissolve readily Hydrophiic head

in water and are said to be ’

hydrophobic {hydro-, water Hydrophobic tails

+ phobos, fear). Molecules Nonpolar Hydrophilic head
ic)

logi
Molecular models Stylized model Do 1o 0TS hat separate

(¢) Molecular Shape

Covalent bond angles, ionic bonds, hydrogen
bonds, and van der Waals forces all interact to
create the distinctive shape of a

complex biomolecule. This

shape plays a critical role

in the molecule’s

function.

ﬁ s -

van der Waals forces.
gy 4= lonic bond

Hlll+

s £OH@+ Diulide bond




Get Online Coaching Through

Mastering A&P

Mastering A&P provides tutorials and review questions that you can access before, during, and after class.

Phys in Action! Video Tutors and Coaching Activities
help you visualize and master challenging physiological
concepts by demonstrating laboratory procedures and real-
world applications. Demonstrations include pulmonary
function test, tilt table, exercise testing, and more.

EXPANDED! Interactive Physiology 2.0
Coaching Activities teach complex physiological
processes using exceptionally clear animations,
interactive tutorials, games, and quizzes. |IP2 features
new graphics, quicker navigation, and a mobile-

friendly design. New topics include Generation of
an Action Potential and Cardiac Cycle. IP2 and IP
animations can be assigned from the Mastering A&P
Item Library or accessed through the Mastering A&P
Study Area.

Mastering A&P offers thousands of tutorials, activities, and questions that can be used to test yourself, or assigned for
homework and practice. Additional highlights include:

® Nurses Need Physiology Case Studies ® PhysioEx Laboratory Simulations offer a supplement
guide you through the steps of diagnosing or substitute for wet labs due to cost, time, or safety
and treating patients in real-world clinical scenarios. concerns.

® A&P Flix Animations use 3-D, movie-quality graphics to
help you visualize complex physiology processes.



Access the Complete Textbook Online

or Offline with Pearson eText

You can read your textbook without having to add weight to your bookbag.

The Pearson eText mobile
app offers offline access
and can be downloaded

for most iOS and Android
phones and tablets from the
Apple App or Google Play
stores.

Powerful interactive
and customization
functions in the
eText platform

include instructor

and student note-
taking, highlighting,
bookmarking, search,
and links to glossary
terms.



Additional Support for
Students & Instructors

NEW! Ready-to-Go Teaching Modules help instructors efficiently make use of the best teaching tools
before, during, and after class. Accessed through the Instructor Resources area of Mastering A&P, and curated by
author Dee Silverthorn, modules include skill development applications for Human Physiology including Concept
Mapping and Graphing.

Learning Catalytics allows students to use their smartphone,
tablet, or laptop to respond to questions in class. Visit
learningcatalytics.com to learn more.

The Mastering A&P Instructor Resources Area includes the following downloadable tools for instructors who adopt
the Eighth Edition for their classes:

Customizable PowerPoint® lecture outlines include customizable images and provide a springboard for lecture
prep.

All of the figures, photos, and tables from the text are available in JPEG and PowerPoint® formats, in labelled
and unlabelled versions, and with customizable labels and leader lines.

Test bank provides thousands of customizable questions across Bloom'’s taxonomy levels. Each question is tagged to
chapter learning outcomes that can also be tracked within Mastering Anatomy & Physiology assessments. Available
in Microsoft® Word and TestGen® formats.

Animations and videos bring human physiology concepts to life.

A comprehensive Instructor Resource Manual, co-authored by Dee Silverthorn and Damian Hill, includes a
detailed teaching outline for each chapter, along with a wealth of activities, examples, and analogies that have been
thoroughly class-tested with thousands of students.

Customizable Reading Questions, co-authored by Dee Silverthorn and Damian Hill, help students focus their
reading on the most important points in each chapters and are organized by chapter section headers for easy editing
to reflect the material covered in class.
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Etiology of diabetic neuropathy

Chapter 12 Muscles

e [Lxpanded discussion of myosin light chains in striated
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o New table with autonomic effects on smooth muscles
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diabetes (GDM); MODY, maturity-onset diabetes of the young:

® Added mechanism of action of metformin
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Chapter 23 Endocrine Control of Growth and Metaholism

e [Expanded discussion of melanocortins and their receptors
in the control of food intake.

e Agouti-related protein (AGRP), MC4R receptors

e Added explanation of the role of ghrelin in growth hormone
release

e New figure for feedback control of growth hormone release
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adults
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neuronal excitability

e New figure and discussion of intestinal and renal Ca**
transport

e Skeletal deformaties in ciliopathies
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Chapter 24 The Immune System
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associated molecular patterns, B cell receptors, regulatory T
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e Updated information on IgD, contact-dependent signaling

Chapter 26 Reproduction and Development

e Kisspeptin control of GNRH and role in puberty
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® Flibanserin for low libido in women
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