
Preface

I dedicate this book to all public health workers who devote 
their lives to bringing the advances and medicines enjoyed 
by the industrialized world to all humans. 

Students:
Welcome to the microbial world! I think you will find it fascina

ting to 

understand how microbes interact w
ith us, and with our environm

ent. The 

interesting thing 
is that each of y

ou has already h
ad a lot of exper

ience 

with microbiology. For one thing, you
 are thoroughly p

opulated with microbes 

right now, and much of your own genetic material actually c
ame from 

viruses and other
 microbes. And while you have pro

bably had some bad 

experiences with quite a few microbes in the for
m of diseases, you

 have 

certainly been gr
eatly benefited by

 them as well. 

This book is suite
d for all kinds of

 students and do
esn’t require any

 

prerequisite know
ledge of biology o

r chemistry. If you are interes
ted in 

entering the heal
th care professio

n in some way, this book will give you a 

strong backgroun
d in the biology o

f microorganisms, without overwhelming 

you with unnecessary d
etails. Don’t worry if you’re no

t in the health 

professions. A grasp of this to
pic is important for ever

yone—and can be 

attained with this book. —Kelly Cowan
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Connecting Students to Their Future Careers

Many students taking this course will be entering the health care field in some way, and it is absolutely critical that they have a 

good background in the biology of microorganisms. Author Kelly Cowan has made it her goal to help all students make the 

connections between microbiology and the world they see around them. Her textbooks have become known for their engaging 

writing style, instructional art program, and focus on active learning. The “building blocks” approach establishes the big picture 

first and then gradually layers concepts onto this foundation. This logical structure helps students build knowledge and connect 
important concepts.

“Diagnosing Infections” Chapter
Chapter 17 brings together in one place the current methods used 

to diagnose infectious diseases. The chapter starts with collecting 

samples from the patient and details the biochemical, serological, 

and molecular methods used to identify causative microbes.

Systematic Presentation of 
Disease-Causing Organisms
Microbiology: A Systems Approach takes a unique approach to 

diseases by organizing microbial agents under the heading of the 

disease condition they cause. After all of them are covered the 

agents are summarized in a comparative table. Every condition 

gets a table, whether there is one possible cause or a dozen. 

Through this approach, students study how diseases affect 

patients—the way future health care professionals will encounter 

them in their jobs. A summary table follows the textual discussion 

of each disease and summarizes the characteristics of agents 

that can cause that disease. New to this edition: Every disease 
table now contains national and worldwide epidemiological 
information for each causative agent.

This approach is logical, systematic, and intuitive, 

as it encourages clinical and critical thinking in 

students—the type of thinking they will be using if 

their eventual careers are in health care. Students 

learn to examine multiple possibilities for a given 

condition and grow accustomed to looking for 

commonalities and differences among the various 

organisms that cause a given condition. 
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Chapter Opening Case Files!
Each chapter opens with a Case File, which helps students grasp the relevance of the material they’re about to learn. The 

questions that directly follow the Case File challenge students to begin to think critically about what they are going to read, 

expecting that they’ll be able to answer them once they’ve worked through the chapter. The Continuing the Case feature 

appears within the chapter where relevant, to help students follow the real-world application of the case. The Case File 

Wrap-Up summarizes the case at the end of the chapter, pulling together the applicable content and the chapter’s topics. All 

of the case files are new in the fourth edition, including hot microbiological topics that are making news headlines today.

“ This textbook is easily readable and presents information 
in a totally logical and accurate fashion.”

—Allan Helgeson, Des Moines Area Community College
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“ The readabililty makes this text a winner. 
Excellent text!” 

—Kimberly Harding, Colorado Mountain College

Process Figures

Many difficult microbiological concepts are 

best portrayed by breaking them down into 

stages. These Process Figures show each step 

clearly marked with an orange, numbered circle 

and correlated to accompanying narrative to 

benefit all types of learners. Process Figures 

are clearly marked next to the figure number. 

The accompanying legend provides additional 

explanation.

Effective science illustrations not only look pretty, 

but help students visualize complex concepts and 

processes and paints a conceptual picture for them. 

The art combines vivid colors, multi-dimensionality, 

and self-contained narrative to help students study 

the challenging concepts of microbiology from 

a visual perspective. Drawings are often paired 

with photographs or micrographs to enhance 

comprehension.

Connecting Students to the Content with
Truly Instructional Art
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Clinical Photos

Color photos of individuals affected by 

disease provide students with a real life, 

clinical view of how microorganisms 

manifest themselves in the human body.

Combination Figures

Line drawings combined with photos give students 

two perspectives: the realism of photos and the 

explanatory clarity of illustrations. The authors 

chose this method of presentation often to help 

students comprehend difficult concepts. 

Real Clinical Photos Help Students Visualize Diseases

Connecting Students to Microbiology
with Relevant Examples

xv



Pedagogy Created to Promote Active Learning

Animated Learning Modules

Certain topics need help to come to life off the page. Animations, 

video, audio and text all combine to help students understand complex 

processes. Key topics have an Animated Learning Module assignable 

through Connect. An icon in the text indicates when these learning 

modules are available.

Notes

Notes appear, where appropriate, throughout the text. They 

give students helpful information about various terminologies, 

exceptions to the rule, or 

important clarifications.

Tables

This edition contains numerous illustrated 

tables. Horizontal contrasting lines set off 

each entry, making it easy to read.

Disease Connection

Sometimes it is difficult for 

students to see the relevance of 

basic concepts to their chosen 

professions. So in this edition the 

basic science chapters contain Disease Connections, very 

short boxes that relate esoteric topics such as pH and 

growth phase to clinical situations (H. pylori and M. 

tuberculosis, for these examples). 

Connecting Students to Microbiology
Through Student-Centered Pedagogy

Learning Outcomes and Assess Your Progress Questions

Every chapter in the book now opens with an outline—which is a list of Learning Outcomes. 

Assess Your Progress with the learning outcome questions conclude each 

major section of the text. The Learning Outcomes are tightly correlated 

to digital material. Instructors can easily measure student learning in 

relation to the specific Learning Outcomes used in their course.
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Insight Readings

Found throughout each chapter, current, 

real-world readings allow students to see 

an interesting application of the concepts 

they’re studying.

System Summary Figures

“Glass body” figures at the end of 

each disease chapter highlight the 

affected organs and list the diseases 

that were presented in the chapter. 

In addition, the microbes are color 

coded by type of microorganism.

Taxonomic List of Organisms

A taxonomic list of organisms is presented at 

the end of each disease chapter so students can 

see the taxonomic position of microbes causing 

diseases in that body system.

“ I appreciate the organization in the 
way the topics are broken up so 
students can easily maintain their 
focus while reading. The Disease 
Tables, Insight Readings, and System 
Summary Figures are a great way for 
them to review and apply what they 
have learned.”

—Alicia D. Carley, Northwest 
Technical College
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The end-of-chapter material is linked to Bloom’s Taxonomy. It has been carefully planned to promote active learning and 

provide review for different learning styles and levels of difficulty. Multiple-Choice and True-False Questions (Remember 

and Understand) precede the Critical Thinking, Concept Connections, Visual Connections Questions and Concept Mapping 

Exercises, which take the student through the Apply, Analyze, Evaluate, and Create levels. The consistent layout of each 

chapter allows students to develop a learning strategy and gain confidence in their ability to master the concepts, leading to 

success in the class!

Chapter Summary

A brief outline of the main chapter concepts 

is provided for students with important terms 

highlighted. Key terms are also included in the 

glossary at the end of the book. The chapter 

summary is now tagged with new American 

Society for Microbiology curricular guidelines.  

Multiple Choice and True-False 
Questions

Students can assess their knowledge 

of basic concepts by answering these 

questions. Other types of questions 

and activities that follow build on 

this foundational knowledge. The 

ConnectPlus eBook allows students 

to quiz themselves interactively using 

these questions! Bloom’s Levels for all 

questions are provided.

Critical Thinking Questions

Students use higher-order Bloom’s skills 

(Apply, Analyze, Evaluate) with these 

questions. There is no single correct answer; 

this can open doors to discussion and 

application. New critical thinking questions 

have been added for the fourth edition. 

Connecting Learning to Bloom’s Taxonomy
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Concept Mapping

Every chapter contains a list of terms from 

which students are asked to construct (Create) 

a concept map. ConnectPlus expands this 

activity with interactive concept maps. 

Concept Connections

A new feature that ties together topics in a 

visual manner, and calls on students’ ability 

to Analyze and Create while connecting 

material from the chapter.

Visual Connections

Visual Connections questions 

take images and concepts 

learned in previous chapters 

and ask students to apply that 

knowledge to concepts newly 

learned in the current chapter. 

This helps students Evaluate 

information in new contexts and 

enhances learning.
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