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B iology is an introductory text that covers the concepts
and principles of biology from the structure and func-
tion of the cell to the organization of the biosphere. It draws
upon the entire world of living things to bring out an evo-
lutionary theme that is introduced from the start.

Scientific Process

Biology emphasizes the scientific process. Notable contribu-
tions to biology, including significant experiments, are dis-
cussed throughout the text. Chapter 1 explains the scientific
method and also illustrates this method by walking students
through experiments in the current literature. The text has
numerous Doing Science readings, many written by contem-
porary biologists who tell how they go about doing their
research and how their findings can be applied to human
beings.

Every chapter of Biology has been revised and thor-
oughly updated; however, this edition has not grown sig-
nificantly in page length. Every chapter has been skillfully
revised and rewritten. All illustrations have been carefully
correlated to the textual material to ensure that each illus-
tration is on the same or facing page as its textual refer-
ence. This direct correlation aids in learning and studying.

Concepts

In this edition the major topics are numbered, and the con-
cepts, which have replaced learning objectives, are grouped
according to these topics. This numbering system is used
in the textual material, and in the summary, which reviews
the concepts according to each major topic. This system
allows instructors to assign just certain portions of the chap-
ter and it also allows students to study the chapter in terms
of the concepts presented.

New Chapters
Chapter six, “Metabolism: Energy and Enzymes,” is new
to this edition. This chapter, which explains the laws of
thermodynamics, how the cell makes use of ATP, and how
enzymes function, lays a foundation for the revised pho-
tosynthesis and cellular respiration chapters that follow.
The science of ecology is undergoing fundamental
changes, and the ecology chapters have been rewritten to
have a modern approach. Four chapters (23-26) are devoted
to reviewing the ecological principles that explain how the

xiv

natural world works. These chapters make frequent refer-
ence to how humans impact the environment, and chap-
ter 27 is concerned with this topic alone. Ecological problems
of our day are considered.

Ecology is further emphasized in this edition because
Ecology Focus readings appear in each part, and the part
entitled “Behavior and Ecology” has been moved to fol-
low Part III, “Evolution.” This sequence is logical because
evolution and ecology are intertwined.

Like ecology, systematics is now undergoing changes
that promise to revolutionize the science. Cladistics is now
challenging the traditional school and has been well re-
ceived by many. Therefore, students need to be exposed to
how cladists go about determining evolutionary relation-
ships. More and more reliance is being placed on molecu-
lar data, which suggests there are three domains of life:
bacteria, archaea, and eukarya. All of these topics are con-
sidered in Part V, including a thorough examination of each
kingdom.

New Pedagogy

Consistent with accepted educational methodology, this
edition of Biology features an introduction and a closing
that emphasize the concepts of the chapter. The introduc-
tion, which appears on the chapter opening page, sparks
student interest and highlights the overall themes for the
chapter. Connecting Concepts, which closes the text portion
of the chapter, stimulates critical thinking and shows how
the concepts in the chapter are related to the concepts in
other chapters.

Readings

The readings have now been organized into four types.
The Doing Science readings are often written by contempo-
rary scientists who tell us about their particular type of
research and how they became interested in this field of
biology. Some of the Doing Science readings feature the work
of minority researchers such as Barbara McClintock’s work
regarding “jumping genes” and Susumu Tonegawa’s work
inantibody diversity. The Health Focus readings give prac-
tical information concerning some particular topic of in-
terest, such as proper nutrition and how to prevent cancer.
The Ecology Focus readings draw attention to some par-
ticular environmental problem such as the need to preserve
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tropical rain forests and the relationship between ozone
holes and skin cancer. A Closer Look readings are designed
to expand, in an interesting way, on the core information
presented in each chapter.

New Appearance
There are many new illustrations in Biology, but special
attention was given to Part I in which all art pieces are
color consistent with new animal and plant cells in chap-
ter four, “Cell Structure and Function.” Location icons are
now a part of all organelle illustrations

The appearance of this edition is completely new and
improved. Color has been used more effectively, and all
text art is now screened in one or two colors. And, the
summary statements no longer have a color screen. The
end result is a book whose appearance will be pleasing
to all.

Technology

Many technology aids are available for use with Biology, and
each chapter now has its own listing of these. For the stu-
dent, the Mader Home Page offers exercises to aid learning
and resources that expand on the text’s content and applica-

clogywasthor0ugh1y0p~
this edition and all chapters
en completely rewritten. Ecol-

| throughout the text, giving the book a
completely new appearance.

tions. Explorations in Human Biology and Explorations in Cell
Biology and Genetics are interactive CD-ROMs that bring
biology to life. The Life Science Animations videotapes include
fifty-three additional topics that can be studied in a visu-
ally appealing way. The Dynamic Human CD-ROM offers
three-dimensional visuals that facilitate an understanding
of human anatomy and physiology. Other aids are also
available, and all of these are listed on the technology page
(see page xviii of the preface).

For the Instructor, the Extended Lecture Outline makes
the contents of the book available in a way that facilitates
lecture preparation. The outline is available on the Mader
Home Page and on disk by request. The Visual Resourse Li-
brary on CD-ROM makes the text illustrations available for
classroom use. The images and their labels can even be ma-
nipulated. To help with the mechanics of teaching there is
a computerized version of the Test Item File available in
Windows and Macintosh formats.

Aids to the Reader

Biology includes a number of aids that have helped stu-
dents study biology successfully and enjoyably.

necting Concepts, which emphasizes
how the concepts of the chapter are
related to concepts in other chapters.

gy Facus readlngs occeur throughout

hapter (6) entitled “Me-

=nergy and Enzymes,” the
el get *chapters was

l*nore effectlvely used

P Fourtypes of readings are featured:
Doing Science
Ecology Focus
Health Focus
A Closer Look

P> The chapter opening page has an
integrated outline of the major topics
and chapter concepts. The major top-
ics are numbered in the chapter out-
lines, in the text, and in the Summary.
The introduction, which sparks stu-
dent interest and highlights certain
themes, is on the chapter opening
page. Each chapter ends with Con-

P Technology Aids are correlated to
the text. Explorations in Human Biol-
ogy and Explorations in Cell Biology
and Genetics CD-ROMs offer excit-
ing new ways to understand biologi-
cal concepts. The Dynamic Human
on CD-ROM is an interactive three-
dimensional visual guide to human
anatomy and physiology.

P> Explore the Mader Home Page for
even more information:

http//www.mhhe.com/sciencemath/biology/mader/



History of Biology End Sheets

The inside cover lists major contributions to the field of
biology in a concise, chronological manner. Students may
refer to these whenever it is appropriate.

Part Introduction

An introduction for each part highlights the central ideas
of that part and specifically tells the student how the top-
ics within each part contribute to biological knowledge.

Chapter Concepts

The chapter begins with an integrated outline that num-
bers the major topics of the chapter and lists the concepts
for each topic.

Chapter Introductions

Each chapter has an introduction on the chapter opening
page that sparks student interest in the themes for the
chapter.

Internal Summary Statements

Internal summaries stress the chapter’s key concepts. These
appear at the ends of major sections and help students focus
their study efforts on the basics.

Cell Structure and
Function

CHAPTE R

Chapter Concepts

41 Cells Make Up Living Things
sms el

mast cells

s explain why cells are

small 59

Cells Are Less Complex
I v membrane-bounded nucleus
aryonic colls. 62

of living things as
ord cell didn't
ntury Antonie van

r observing tiny,

aryotic Cell Evolved
ad seen before

hypothesis states that cortain cukaryotic
iginally prokaryotes taken up by a larger Leeuwenhor
scientists called
an Englishman,
was the first to use the term cell The tiny chambers he
observed in the honeycomb structure of cork reminded him
of the room
10 the boun

Is, in @ monastery. Naturally, he referred

f these chambers as walls

An examination of the cell in the light micrograph
shown here may not be overly impressive. You can see
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Illustrations and Tables

The illustrations and tables in Biology are consistent with
multicultural educational goals. Often it is easier to un-
derstand a given process by studying a drawing, especially
when it is carefully coordinated with the text. Every illus-
tration appears on the same or facing page to its reference.

Readings

Four types of readings are included in the text. Doing Sci-
ence readings invite the reader to share in the excitement
of past and current research projects. Ecology Focus read-
ings draw attention to some environmental problem. Health
Focus readings review measures to keep healthy. A Closer
Look reading is designed to expand in an interesting way
on the core information presented in the chapter.

Connecting Concepts

These appear at the close of the text portion of the chapter,
and they stimulate critical thinking by showing how the
concepts of the chapter are related to others in the text.

Adtino g 1 k. L
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End of Chapter Pedagogy

The numbered major topics are repeated in the Summary,
which reviews the concepts for each topic. Reviewing the
Chapter are a series of study questions that follow the se-
quence of the chapter. Testing Yourself consists of objective
questions that allow students to test their ability to answer
recall-based questions. Answers to Testing Yourself ques-
tions are given in Appendix A. Applying the Concepts are
critical thinking questions based on biological concepts.
Using Technology lists the available technology, including
the Mader Home Page address, for the chapter. Understand-
ing the Terms provides a page reference for boldfaced terms
in the chapter. A matching exercise allows students to test
their knowledge of the terms.

Further Readings

The list of readings at the end of each part suggests refer-
ences that can be used for further study of the topics cov-
ered in the chapters of that part. The references listed in
this section were carefully chosen for readability and ac-

cessibility. References are followed by a short description
and an indication of their level of rigor.

Appendices and Glossary

The appendices contain optional information. Appendix A
is the answer key to the objective questions found at the
end of each chapter; Appendix B is an expanded table of
chemical elements; Appendix C explains the metric system;
Appendix D is a classification of organisms; and Appendix
E is a listing of acronyms used in the text along with the
complete term. The glossary defines the boldface terms in
the text. These terms are the ones most necessary for the
successful study of biology. Terms that are difficult to pro-
nounce have a phonetic spelling, and the Greek and Latin
derivation is given for selected terms.
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Part IV Behavior and Ecology

i for l o

ic- I Popu-
| lations which exhibit logiatic growth will
i

nity scolegy. Because ench population ina
ity responds to envir
mentofecologyasapredictive sciencahas  mental carrying capacity, changes in slightly different ways, develop-
come from studies of populations and the Many modern ecological studies are  Ing predictive modals that explain how
development of models that axamine how  concerned with identifying the factors that  communities change has been challeng-
populations change overtime. Thesimplest  place limits on population growth and  ing. However, ecologists are beginning to
models are based on population growth  that set the environmental carrying ca-  be able to predict how communities will
when there are unlimited resources. This  pacity. A combination of careful descrip-  change through time and to understand
results in exponential growth, a type of  tive studies, experiments donein nature,  what factors influence community proper-
in  and models has allowed ties such asspecies number, abundance of
nature. Pest logists to make good individuals, and species interactions

Individuals are at different stages of thelr life span in a popula-
tion. Mortality (deaths per capita) within a population can be re-

Summary
corded in a Iife table and {llustrated by a survivorship curve. The

892 49-20 Part VI Animal Structure and Function

Applying the Concepts Understanding the Terms

Addison disease 883

adrenal cortex 832

adrenal gland 882

System. adrenal medulla 882

The nervous system is fast acting, and the endocrine system adrenocorticotraple hotmane

is fairly slow moving. (ACTH) 880

Contrast message defivery in the nervous system with that in aldosterons 862

hacndoamesistom anabolic steroid 887

Hormone levels greatly affect the phenotype. androgen 887

Use the effect of sex hormones to substantiate this concept. anlld\l;le'lc hormbne parathyroid gland 881
(ADH) 878 parathyroid hormone

circadian rhythm 888 (PTH) 881

cortisol 882 pineal gland 8BS

Cushing syndrome 883 pltuitary gland 878

cyclic AMP 875 progesterone B87

diabetes mellitus 885 prolactin (PRL) 880

endocrine system 873 prostaglandin 888

epinephiine 882 renin 882

estrogen 887 second messenger 875

glucagon 885 steroid hormone 874

hypothalamus 878
insulln 885
melanocyte-stimulating
hormone (MSH) 880
nonsteroid hormone 875
norepinephrine 882
oxytocin 878
pancreas 885
pancreatic islet 885

1. Hormone levels are maintained by feedback control,
Contrast control of neurotransmitter levels in the nervous
system with control of hormone levels in the endocrine

~

©

Using Technology
Your study of hormones and endocring systems is supported by
these available technologies:

Exploring the Internat
‘ The Mader Home Page provides resources for and help
with studying this chapter.

hitp ihhe.
(Click on Blology.)

23.1 Scope of Ecology
Ecology Is the study of the intaractions of organisms with other
organisms and with the physical environment. Ecology encom.
passes several levels of study: organism, population, community,
ecosystem, and finally the biasphere. Ecologists are particularly
interested in how interactions affect the distribution and abun-
dance of organisme.

Population density is simply the number of individuals per unit
area or volume. Distribution of these individuals can be uniform,
random, or clumped. A 's distribution is ofte

pattern of population growth is reflected in the age distribution of a

population, which consists of prereproductive, reproductive, and
segments. i

tially have a pyramid-shaped age distribution pattern

23.3 Regulation of Population Size
Population growth Is limited by density-independent (e.g.. weather)

sity
availability). Do some populations have an intrinsic means of regulat-
ing population growth as opposed to density-independent and

by limiting factors; that is, abiotic factors like water,
and avallability of nutrients,

23.2 Characteristics of Populations

Population size is dependant upon natality (number of births), mor-
tality (number of deaths), immigration, and emigration. The number
of births minus the number of deaths results in the net reproductive
rate (symbolized as 1) per capita per unit time.

One model for population growth assumes that the environ-
ment offers unlimited resources. In the example given, the mem-
bers of the population have discrete reproductive events, and
therefore the size of nextyear's population s given by the equation:
N,,, =N, Under these conditions, exponential growth results in a
J-shaped curve.

Most environments restrict growth, and exponential growth
cannot continue indefinitely. Under these circumstances an
S-shaped or logistic growth curve results, The growth of the popu-
lation is given by =N (K-N)/K for in
which individuals have repeated reproductive events. The term
(K-N)/K represents the unusad portion of the carrying capacity (K).

growing because environmental resistance opposes biotic poten
tial, the maximum net reproductive rate for a population.

density , which ty
given as an example of a possible intrinsic means of regulation

23.4 Life History Patterns
The logistic growth model has been used to suggest that the en-
vironment promotes either r-selection or K-selection. So-called
rselection occurs in unpredictable environments where density-
independent factors affect population size, Energy is allocated 1o
ducing
and do not invest in parental care of offspring. K-selection accurs
in environments that remain relatively stable, where density
dependent factors affect population size. Energy is allocated to
survival and repeated reproductive events. The adults are large
andinvest in parental care of offspring. Actual life histories contain
trade-offs between these two patterns.

23.5 Human Population Growth

The human population is expanding exponentially, and it is un-
the population off. Most of

increase will occur in certain LDCs (less-developed countries) of

Africa, Asia, and Latin America. Suppartfor family planning, human

development, and delayed child bearing could help prevent an

expected increase.

The Dynamsc Human GD-ROM

Endocnne System

Explorations in Human Biolegy CD-ROM
Hontone Action (#11)

= Video 03 Animal Biology |
Feptide Hormone Actin (CAMP) (126)

goiter 880

gonad 877

gonadotropic hormone 880
growth hormone (GH) 879
hormone 874

thymus 888

thyroid gland 880

thyrolid-stimulating hormone
(TSH) 880

thyroxine 880

Match the terms to these definitions
a Hormane secreted by the adrenal cortex that
requlates the sodium and potassium ion balance of the

blood.

b Chemical messengers produced in one part of
the body that cantrols the activity of other parts.

c Hormane secreted by the postarior pituitary that
increases the permeability of the collecting ducts in a kidney.
d. Gland—either at the skin surface (fish,

amphibians) or in the third ventricle of the brain,
(mammalsj—that produces melatonin
Hormane secreted by the anterior lobe of the
pituitary gland that stimulates activity in the adrenal cortex
Large gland In the neck that produces several
important harmones, including thyroxine and calcitonin
q Hormane, secreted by the pancreas, which
causes the liver to break down glycogen and raises the

blood glucose level

h Substance secrated by the anterior pituitary; it
promotes cell division, protein synthesis, and bone growth,
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» 1Technol ogy

. Several state-of-the-art technology prod-

ucts are available that are correlated to this
 textbook. These useful and enticing supple-
. ments can assist you in teaching and can
improve student learning.

' Exploring the Internet
http://www.mhhe.com/sciencemath/biology/mader/

The Mader Home Page allows students
and teachers from all over the world to
communicate. Biology has a complete
text-specific site developed exclusively for
users of the sixth edition. By visiting this
ite, students can access additional study
aids, explore links to other relevant biol-
. ogy sites, catch up on currentinformation,
and pursue other activities.

The Internet Primer

by Fritz J. Erickson &

John A. Vonk
' This short, concise primer shows students
‘and instructors how to access and use the
Internet. The guide provides enough infor-
mation to get started by describing the
most critical elements of using the Internet.

The Dynamic Human CD-ROM
This guide to anatomy and physiology in-
teractively illustrates the complex relation-
ships between anatomical structures and

‘three-dimensional visuals are the premier
feature of this exciting learning tool. The
program covers each body system, dem-
onstrating to the viewer the anatomy, physi-
ology, histology, and clinical applications of
eachsystem. The Dynamic Human s listed
in the Using Technology section at the end
of each systems chapter.

Explorations in Human
Biology CD-ROM; Explorations
in Cell Biology and Genetics
CD-ROM

These interactive CDs, by Dr. George B.
Johnson, feature fascinating topics in bi-
ology. Explorations in Human Biology and
Explorations in Cell Biology and Genetics
have 33 different modules that allow stu-

theirfunctionsin the human body. Realistic,

dents to study a high-interest biological
topic in an interactive way. In this edition of
Biology, the Explorations that correlate to
the chapter are listed in the Using Technol-
ogy section, which appears at the end of
each chapter. The modules are briefly de-
scribed in the Instructor’s Manual.

Life Science Animations
Videotapes

Fifty-three animations of key physiological
processes are available on videotapes. The
animations bring visual movement to bio-
logical processes that are difficult to under-
stand on the text page. In this edition of
Biology, the Explorations that correlate to
the chapter are listed in the Using Technol-
ogy section, which appears at the end of
each chapter.

BioSource Videodisc

BioSource Videodisc, by WCB/McGraw-
Hill and Sandpiper Multimedia, Inc., fea-
tures 20 minutes of animations and nearly
10,000 full-color illustrations and photos,
many from leading WCB/McGraw-Hill bi-
ology textbooks.

Bioethics Forums Videodisc

Bioethics Forums is an interactive program
that explores societal dilemmas arising
from recent breakthroughs in biology, ge-
netics, and biomedical technology. The
scenarios are fictional, but the underlying
science and social issues are real. Bioeth-
ics Forums encourages students to ex-
plore the science behind decisions as well
as the processes of ethical reasoning and
decision-making.

Visual Resource Library

Our electronic art image bank is a CD-
ROM that contains hundreds of biological
images from Biology, Sixth Edition. The
CD-ROM contains an easy-to-use pro-
gram that enables you quickly to view im-
ages, and you may easily import the
images into PowerPoint to create your own
multimedia presentations or use the al-
ready prepared PowerPoint presentations.
The CD-ROM also includes several video
clips featuring key animated biological
processes.

Preface

Virtual Biology
Laboratory CD-ROM
by John T. Beneski and Jack
Waber, West Chester University
This CD-ROM is designed primarily for
nonscience major students. The exercises
are designed to expose students to the
types of tools used by biologists, allow
students to perform experiments without
the use of wet lab setups, and support and
illustrate topics and concepts from atradi-
tional biology course.

Virtual Physiology

Laboratory CD-ROM

This CD-ROM features ten simulations of
the most common and important animal-
based experiments ordinarily performedin
the physiology component of your labora-
tory. This revolutionary program allows
students to repeat laboratory experiments
until they adeptly master the principles
involved. The program contains video, au-
dio, and text to clarify complex physiologi-
cal functions.

The Secret of Life Video
Modules

WGBH, Boston and BBC-TV
WGBH has produced eight 15-minute
video modules that illuminate the biologi-
cal universe with unique stories and ani-
mation. Each module concludes with a
series of stimulating questions for class
discussion.

The Secret of Life Videodisc

WGBH, Boston
A two-sided videodisc is available as a
companion to Biology, Sixth Edition. Topic
coverage includes biotechnology, human
reproduction, portraits of modern science
and research, and human genetics.

Our CD-ROM products may be
packaged with the text at a
cost savings. Contact your
WCB/McGraw-Hill sales
representative for details.
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Technology Correlations

The Sixth Edition of Biology has three tech-
nology learning tools that are correlated to
the chapters. The Using Technology sec-
tion at the end of the chapter lists those
that are appropriate to that chapter.’

The Dynamic Human is an
interactive CD-ROM with three-
dimensional visuals demonstrat-
ing the anatomy, physiology, and
histology, along with clinical applications,
of each body system.

Explorations in Human
Biology and Explora-
tions in Cell Biology and
Genetics are interac-
tive CD-ROMs consisting of 33 different
modules that cover key topics in biology.

CHLBOLoGY
{ &GENETICS

=l

s

irsseer' | Life Science Animations
sl js a set of five video-
tapes containing 53
animations of processes
integral to the study of
biology.
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Chapter 1 A View of Life

Life Science Animations 52 (Tape 5)
Chapter 2 Basic Chemistry

Life Science Animations 1 (Tape 1)

Chapter 4 Cell Structure and
Function

Life Science Animations 2, 3, 4 (Tape 1)
Chapter 5 Membrane Structure

and Function

Explorations in Cell Biology 2, 3

Life Science Animations 2, 3 (Tape 1)
Chapter 6 Metabolism: Energy and
Enzymes

Explorations in Cell Biology 6, 8

Life Science Animations 7, 11 (Tape 2)
Chapter 7 Photosynthesis
Explorations in Cell Biology 9

Life Science Animations 8, 9, 10 (Tape 1)
Chapter 8 Cellular Respiration
Explorations in Cell Biology 8

Life Science Animations 5, 6, 7, 11 (Tape 1)

Technology aids are described per chapter in
the Instructor’s Manual.

Chapter 9 Cell Division

Explorations in Cell Biology 5

Life Science Animations 12, 50 (Tapes 1
and 5)

Chapter 10 Meiosis and Sexual
Reproduction

Explorations in Cell Biology 10
Life Science Animations 13, 14, 19, 20

(Tape 2)
Chapter 12 Chromosomes and Genes
Explorations in Cell Biology 11
Chapter 13 Human Genetics
Explorations in Cell Biology 1, 12, 13
Explorations in Human Biology 1

Chapter 14 DNA: The Genetic
Material

Life Science Animations 15 (Tape 2)
Chapter 15 Gene Activity
Explorations in Cell Biology 1, 15

Life Science Animations 16, 17 (Tape 2)

Chapter 16 Regulation
of Gene Activity

Explorations in Cell Biology 15, 16
Life Science Animations 18

(Tape 2)
Chapter 17 Recombinant DNA and
Biotechnology

Explorations in Cell Biology 14, 17
Chapter 20 Origin and History of Life
Life Science Animations 53 (Tape 5)
Chapter 25 Ecosystems

Life Science Animations 51, 52 (Tape 5)

Chapter 27 Human Impact on the
Global Environment

Explorations in Human Biology 16
Chapter 30 The Protists
Life Science Animations 45 (Tape 4)
Chapter 32 Thé Plants
Life Science Animations 46, 47
Chapter 36 Plant Structure
Life Science Animations 46

(Tape 5)

Chapter 37 Nutrition and Transport in
Plants

Life Science Animations 47, 48 (Tape 5)

Chapter 38 Growth and Development
in Plants

Life Science Animations 49 (Tape 5)

Chapter 40 Animal Organization
and Homeostasis

Dynamic Human, Anatomical Orientation

Chapter 41 Circulation

Explorations in Human Biology 5

Life Science Animations 37, 38, 39, 40
(Tape 4)

Dynamic Human, Cardiovascular
System

Chapter 42 Lymph Transport

and Immunity

Explorations in Human Biology 12, 13

Life Science Animations 41, 42, 43, 44
(Tape 4)

Dynamic Human, Lymphatic System

Chapter 43 Digestion and Nutrition

Explorations in Human Biology 7

Life Science Animations 33 (Tape 4)

Dynamic Human, Digestive System

Chapter 44 Respiration

Explorations in Human Biology 3, 6

Dynamic Human, Respiratory System

Chapter 45 Osmotic Regulation

and Excretion

Dynamic Human, Urinary System

Chapter 46 Neurons and Nervous

Systems

Explorations in Cell Biology 8, 9

Explorations in Human Biology 10

Life Science Animations 22, 23, 24, 25
(Tape 3)

Dynamic Human, Nervous System

Chapter 47 Sense Organs

Life Science Animations 26, 27 (Tape 3)

Chapter 48 Support Systems and

Locomotion

Explorations in Human Biology 4, 9

Life Science Animations 30, 31
(Tape 3)

Dynamic Human, Muscular System,
‘Skeletal System

Chapter 49 Hormones and Endocrine

Systems i

Explorations in Cell Biology 4

Explorations in Human Biology 11

Life Science Animations 28 (Tape 8)

Dynamic Human, Endoctrine System

Chapter 50 Reproduction

Explorations in Human Biology 13

Dynamic Human, Reproductive System

Chapter 51 Development

Life Science Animations 21, (Tape 2)
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More Teaching and Learning Aids

Instructor’s Manual/Test Item File

The Instructor’s Manual/Test Item File, prepared by Dr.
John Richard Schrock, Emporia State University, is designed
to assist instructors as they plan and prepare for classes
using Biology. The first part of the Instructor’s Manual
pertains to the text chapters and the second part is the Test
Item File.

The Instructor’s Manual contains both an extended
lecture outline and lecture enrichment ideas, which together
review in detail the contents of the text chapter. The tech-
nology section lists videos and computer software items
that are available from outside sources and also those that
are available from WCB/McGraw-Hill. Answers to the
Applying the Concepts questions appear in the Instructor’s
Manual.

The Test Item File for each chapter contains approxi-
mately 60 objective test questions and several essay ques-
tions. These same questions are found in the computerized
version of the test item file.

Study Guide

To ensure close coordination with the text, Sylvia Mader
has written the Student Study Guide that accompanies the
text. Each text chapter has a corresponding study guide
chapter that includes a listing of objectives, study ques-
tions, and a chapter test. Answers to the study questions
and the chapter tests are provided to give students imme-
diate feedback.

The concepts in the study guide are the same as those
in the text, and the study questions in the study guide are
sequenced according to these concepts. Instructors who make
their choice of concepts known to the students can thereby
direct student learning in an efficient manner. Instructors
and students who make use of the Student Study Guide should
find that student performance increases dramatically.

Laboratory Manual

Sylvia Mader has also written the Laboratory Manual to ac-
company Biology. With few exceptions, each chapter in the
text has an accompanying laboratory exercise in the manual
(some chapters have more than one accompanying exer-
cise). In this way, instructors are better able to emphasize
particular portions of the curriculum, if they wish. The 35
laboratory sessions in the manual are designed to further
help students appreciate the scientific method and to learn
the fundamental concepts of biology and the specific con-
tent of each chapter. All exercises have been tested for stu-
dent interest, preparation time, and feasibility.

Laboratory Resource Guide

More extensive information regarding preparation is found
in the Laboratory Resource Guide. The guide includes sug-
gested sources for materials and supplies, directions for
making up solutions and setting up the laboratory, expected
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results for the exercises, and suggested answers to ques-
tions in the laboratory manual. It is free to all adopters of
the laboratory manual.

Transparencies

A set of 300 full color transparency acetates accompany
the text. These acetates contain key illustrations from the
text. This set of transparencies is also available as slides.

Visuals Testbank

This testbank contains black-and-white versions of 250 of
the illustrations available as transparencies. The labels are
deleted and copies can be run off for student quizzing or
practice.

Micrograph Slides

This ancillary provides a boxed set of 100 color slides of
photomicrographs and electron micrographs in the text.

From WCB/McGraw-Hill

How to Study Science, 2nd Edition
by Fred Drewes, Suffolk County Community College

This excellent workbook offers students helpful sugges-
tions for meeting the considerable challenges of a college
science course. It offers tips on how to take notes, how to
get the most out of laboratories, and how to overcome sci-
ence anxiety. The book’s unique design helps students
develop critical thinking skills while facilitating careful note-
taking. (ISBN 0-697-15905-1)

A Life Science Living Lexicon

by William N. Marchuk, Red Deer College
This portable, inexpensive reference helps introductory-level
students quickly master the vocabulary of the life sciences.
Not a dictionary, it carefully explains the rules of word
construction and derivation, in addition to giving complete
definitions of all important terms. (ISBN 0-697-12133-X)

Biology Study Cards
by Kent Van De Graaff, R. Ward Rhees, and Christopher
H. Creek, Brigham Young University
This boxed set of 300 two-sided study cards provides a quick
yet thorough visual synopsis of all key biological terms
and concepts in the general biology curriculum. Each card
features a masterful illustration, pronunciation guide, defi-
nition, and description in context. (ISBN 0-697-03069-5)

Critical Thinking Case Study Workbook
by Robert Allen

This ancillary includes 34 critical thinking case studies which
are designed to immerse students in the “process of science”
and challenge them to solve problems in the same way bi-
ologists do. The case studies are divided into three levels of
difficulty (introductory, intermediate, and advanced) to af-
ford instructors greater choice and flexibility. An answer key
accompanies this workbook. (ISBN 0-697-34250-6)
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The AIDS Booklet
by Frank D. Cox

This booklet describes how AIDS and related diseases are
commonly spread so that readers can protect themselves
and their friends against this debilitating and deadly dis-
ease. This booklet is updated quarterly to give readers the
most current information. Also visit the Mader Home Page
for additional AIDS material. (ISBN 0-697-26261-8)

Chemistry for Biology

by Carolyn Chapman
This workbook is a self-paced introduction or review of
the basic principals of chemistry that are most useful in
other areas of science. (ISBN 0-697-24121-1)

Biology Startup

by Myles Robinson and Kathleen Pace,

Grays Harbor College
Biology Startup is a five-disk Macintosh tutorial that helps
nonmajors master challenging biological concepts such as
basic chemistry, photosynthesis, and cellular respiration.
This program can be a valuable addition to a resource cen-
ter and is especially helpful as a refresher or for students
who need additional assistance to succeed in an introduc-
tory biology course. (ISBN 0-697-27227-3)

HealthQuest CD-ROM

HealthQuest CD-ROM is an interactive CD-ROM designed
to help students address the behavioral aspects of personal
health and wellness. HealthQuest allows users to assess their
current health and wellness status, determine their health
risks and relative life expectancy, explore options, and make
decisions to improve the behaviors that impact their health.

Life Science Living Lexicon CD-ROM
by William N. Marchuk, Red Deer College

A Life Science Living Lexicon CD-Rom contains a compre-
hensive collection of life science terms, including defini-
tions of their roots, prefixes, and suffixes as well as audio
pronunciations and illustrations. The Lexicon is student-
interactive, providing quizzing and notetaking capabili-
ties. It contains 4,500 terms, which can be broken down for
study into the following categories: anatomy and physiol-

ogy, botany, cell and molecular biology, genetics, ecology
and evolution, and zoology. (ISBN 0-697-37993-0)
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Two interactive CD-ROMs by George B. Johnson
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animations of vital life processes.
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clear—with the help of topic information,
glossary (in English and Spanish), and narration
(in English and Spanish).

m See how biology applies to life with 16 modules—
all on one CD-ROM—exploring topics like Diet
and Weight Loss, Smoking and Cancer, Drug
Addiction, and Pollution in a Freshwater Lake.

Explorations in Cell Biology & Genetics CD-ROM

Hybrid CD-ROM: ISBN 0-697-37908-6

Set and reset these interactive animations’
variables and gauge the results.

“Pause” an animation for an explanation—with
labels—of the process you’re seeing.

Test how well you know your material with quizzes
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Jump between the glossary and related
“Explorations” visuals with the help of hyperlinks.
Watch film clips and animations of related topics,
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Try all 17 modules contained on this cutting-edge
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Reading DNA, and Heredity in Families.

Learn by doing with these two affordable CD-ROMs.
Call toll-free now: 1-800—338-3987.



WM. C. BROWN
LiFe Science i

ANIMATIONS
oy, e CELL
ANO ENERGETICS

Look...

...at the great biology study tools
WCB/McGraw-Hill has to offer!

WCB Life Science Animations
Videotapes

Wu. C. BROWN Wi C. BROWN
LIFE SCIENCE LIFE SCIENCE |
ANIMATIONS

ANIMATIONS

WM. C. BROWN g
LIFE SCIENCE |

Series of five videotapes containing animations of complex physiological
processes. These animations make challenging concepts easier to

understand.
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are components such as a glossary of common biological roots,
prefixes, and suffixes; a categorized glossary of common biological

terms; and a section describing the classification system.
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