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Students work hard to earn certificates and degrees to prepare for a particular career—but do they have the soft skills neces-
sary to succeed in today’s digital workplace? Can they communicate effectively? Present themselves professionally? Work in a
team? Industry leaders agree there is a growing need for these essential soft skills; in fact, they are critical to a student’s success
in the workplace. Without them, they will struggle and even fail. However, students entering the workforce who can demon-
strate strong soft skills have a huge competitive advantage. 

The Illustrated Course Guides—Soft Skills for a Digital Workplace series is designed to help you teach these important skills, better
preparing your students to enter a competitive marketplace. Here are some of the key elements you will find in each book in
the series: 

• Focused content allows for flexibility: Each book in the series is short, focused, and covers only the most essential
skills related to the topic. You can use the modular content in standalone courses or workshops or you can integrate it
into existing courses. 

• Visual design keeps students engaged: Our unique pedagogical design presents each skill on two facing pages, with
key concepts and instructions on the left and illustrations on the right. This keeps students of all levels 
on track.

• Varied activities put skills to the test: Each book includes hands-on activities, team exercises, critical thinking 
questions, and scenario-based activities to allow students to put their skills to work and demonstrate their 
retention of the material.

• Online activities engage students: Each book comes with a companion Web site, providing engaging online 
activities that give students instant feedback and reinforce the skills in the book. These online activities can also 
be graded and tracked.

Read the Preface for more details on the key pedagogical elements and features of this book. We hope the books in this series
help your students gain the critical soft skills they need to succeed in whatever career they choose.

Advisory Board
We thank our Advisory Board who gave us their opinions and guided our decisions as we developed the first titles in this series.
They are as follows: 
Debi Griggs, Instructor of Business and Business Technology, Bellevue College
Jean Insinga, Professor of Information Systems, Middlesex Community College 
Gary Marrer, CIS Faculty, Glendale Community College
Linda Meccouri, Professor, Springfield Technical Community College
Lynn Wermers, Chair, Computer and Information Sciences, North Shore Community College
Nancy Wilson Head, Executive Director Teaching & Learning Technologies, Purdue University
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Preface
Welcome to Illustrated Course Guides: Problem
Solving and Decision Making—Soft Skills for a 
Digital Workplace. If this is your first experience with 
the Illustrated Course Guides, you’ll see that this
book has a unique design: each skill is presented
on two facing pages, with Essential Elements on
the left and illustrations and examples pictured on
the right. The layout makes it easy to learn a skill
without having to read a lot of text and flip pages
to see an illustration. The design also makes this a
great reference after the course is over! See the
illustration on the right to learn more about the
pedagogical and design elements of a typical
lesson. 

Focused on the Essentials
Each two-page lesson presents only the most im-
portant information about the featured lesson
skill. The left page of the lesson presents 5 or 6
key Essential Elements, which are the most
important guidelines that a student needs to
know about the skill. Absorbing and retaining a
limited number of key ideas makes it more likely
that students will retain and apply the skill in a
real-life situation. 

Hands-On Activities
Every lesson contains a You Try It exercise, where
students demonstrate their understanding of the
lesson skill by completing a task that relates to it.
The steps in the You Try It exercises are often
general, requiring that students use critical think-
ing to complete the task. 

Real World Advice and Examples
To help put lesson skills in context, many
lessons contain yellow shaded boxes that pres-
ent real-world stories pulled from today’s
workplace. Some lessons also contain Do’s and
Don’ts tables, featuring key guidelines on 
what to do and not do in certain workplace 
situations relating to the lesson skill. The
Technology@Work lesson at the end of every
unit covers Web 2.0 tools and other
technologies relating to the unit. 

Hints as well as
troubleshooting ad-
vice, right where
you need it – next
to the step itself.

Each 2-page spread fo-
cuses on a single skill.

Concise text that intro-
duces the basic princi-
ples in the lesson and
integrates the brief case
study (indicated by the
paintbrush icon).

Quickly accessible sum-
maries of key terms,
toolbar buttons, or key-
board alternatives con-
nected with the lesson
material. Students can
refer easily to this infor-
mation when working
on their own projects at
a later time.

Each two-page spread focuses
on a single skill.

Short introduction reviews 
key lesson points and presents
a real-world case study to 
engage students. 

Simplifying Complex
Problems
The complexity of organizational problems makes them difficult to solve, especially if many people are 
involved and the stakes are high. Complex problems are those that have no clear boundaries, are unique,
or have no single optimal solution. Frequently, these problems also involve multiple stakeholders with com-
peting agendas. Most complex problems actually consist of smaller subproblems that affect each other in
ways that complicate the larger problems. When you are facing an intricate or difficult problem, decon-
struct it first. You can then manage and solve the smaller elements more easily. Table A-6 summarizes the
do’s and don’ts for simplifying complex problems. After researching the travel industry, examining
tour data, and talking to colleagues, the problem of Quest’s declining sales seems more complex than ever.
Grace Wong suggests that you simplify the problem by dividing it into smaller parts.

1. Identify the major symptoms
As you begin to work on a complex problem, identify as many obvious symptoms as you can. Ask others
for their observations and create a list of their suggestions. Work backwards from each symptom to identify
its root causes. In the case of Quest Specialty Travel, you might observe that overall bookings have de-
creased, that net profits have dropped, and that the number of people calling to inquire about future travel
is also smaller. Each of these is a symptom to consider as you work to solve the problem.

2. Consider each problem individually
Although they may be related, problems are often best resolved when considered independently. For each
subproblem that you identify, find its root cause and apply a solution. However, don’t disregard related sub-
problems. Determine how they are related and how changes to one might affect the others.

3. Rank the subproblems
Consider how each subproblem contributes to the overall level of dissatisfaction. Ask yourself which is
causing the most significant deviation from what you want or expect. Some subproblems might be per-
ceived as more troublesome than others. Rank these from most to least important. Focus your efforts on
solving the problems that will have the most effect. Figure A-7 ranks the four subproblems for Quest Spe-
cialty Travel considering three criteria: tour value, whether changes can be made immediately, and cus-
tomer satisfaction.

4. Look for interdependencies
Subproblems are often tightly interrelated. Consider how the various issues affect one another, and look for
interdependencies. Solving a seemingly small problem might also solve a larger one at the same time. 

5. Delegate subproblems 
You might not have the authority, ability, or resources to properly address each part of a complex problem,
so identify others who can solve part of the problem for you. Delegating portions of the problem to people
who can more effectively resolve them magnifies your efforts and contributes to your success.
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UNIT

A
Problem 
Solving

ESSENTIAL
ELEMENTS

YOU TRY IT

In many cases,
symptoms are the
result of different
problems. 

QUICK TIP

Sometimes, the
symptoms of one
problem are the root
cause of another. 

QUICK TIP

1. Use a word processor such as Microsoft Office Word to open the file A-5.doc provided
with your Data Files, and save it as Complex.doc in the location where you store your
Data Files

2. Read the contents of Complex.doc, which describe a complicated problem
3. Separate the problem into smaller parts using the guidelines in this lesson 
4. Save and close Complex.doc, then submit it to your instructor as requested

Breaking down a
large, complex prob-
lem into smaller, solv-
able problems is called
divide and conquer.

QUICK TIP



Lessons
and
Exercises
The lessons use Quest Specialty Travel, a
fictional adventure travel company, as the case
study. The assignments on the light 
purple pages at the end of each unit increase
in difficulty. Data files and case studies provide
a variety of interesting and relevant business
applications. Assignments include: 

• Soft Skills Reviews provide multiple choice
questions that test students’ 
understanding of the unit material. 

• Critical Thinking Questions pose topics for
discussion that require analysis and evalua-
tion. Many also challenge students to con-
sider and react to realistic critical thinking
and application of the unit skills. 

• Independent Challenges are case projects
requiring critical thinking and application
of the unit skills. 

• Real Life Independent Challenges are
practical exercises where students can ap-
ply the skills they learned in an activity
that will help their own lives. For instance,
they might analyze decisions they need to
make, such as which job offer to accept,
whether to buy a house or rent an apart-
ment, and whether to continue their for-
mal education.  

• Team Challenges are practical projects
that require working together in a team to
solve a problem. 

• Be the Critic Exercises are activities that re-
quire students to evaluate a flawed exam-
ple and provide ideas for improving it.

Every lesson features large
illustrations of examples
discussed in the lesson. 

Do’s & Don’ts tables present
key tips for what to do and
not do.

News to Use boxes provide
real-world stories related 
to the lesson topic.

PREFACE vii
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FIGURE A-7: Breaking a complex problem into smaller parts

Price

Criteria

Subproblems

Ratings of how well each solution

could solve the subproblem

Total of ratings for each

subproblem

Main problem: Decreasing tour sales

0 2 1 3

Promotion 0 0 0 0

Quality 1 0 1 2

Frequency 2 1 2 5

Tour Value Immediate
Improvement

Customer
Satisfaction Score

Offering tours more 

frequently makes the 

most difference in solving

the main problem

TABLE A-6: Complex problem do’s and don’ts

Symptoms Identify as many symptoms as possible Don’t discard suggested symptoms from anyone

Main problems Break each large problem into smaller problems Don’t disregard related problems and subproblems

Subproblems • Rank the contributing problems • Don’t try to solve all the subproblems yourself
• Focus on the problems that have the most effect • Don’t overlook small problems—solving a small problem 
• Discover how one problem is related to another might solve a larger one at the same time
• Divide tasks among a team

guideline do don’t

Innovative ways to solve problems: open source science

Imagine competing for substantial prizes by solving problems. That’s
what a 2008 report by the National Research Council recommended
to the National Science Foundation (NSF), the federal agency oversee-
ing physical science research. The report encourages the NSF to offer
prizes of $200,000 to $2 million “to encourage more complex innova-
tions” in problem solving. Taking this approach one step further is 
InnoCentive, a company that links organizations that have problems to
people all over the world, who are called solvers. For example, Inno-
Centive circulated a problem the Oil Spill Recovery Institute of
Cordova, Alaska, was having: how to keep oil in Alaska storage tanks
from freezing. John Davis, a chemist in Bloomington, Illinois, applied
his knowledge of concrete to oil—if you keep both vibrating, they stay
in their liquid form—and received $20,000 for his solution. According
to Dwayne Spradlin, president and chief executive, InnoCentive

began as an in-house innovation “incubator” at the pharmaceutical
company Eli Lilly. The company posted problems online that its 
employees could not solve. This problem-solving approach, often
called open source science, has been successful from the start. “Most
of our companies tell us they have a one-third or better solve rate on
their problems and that is more cost-effective than anything they could
have done internally,” Spradlin said. Karim Lakhani, a professor at 
Harvard Business School who has studied InnoCentive, says much of
the success is based on the idea that solutions can come from
anywhere or anyone. Dr. Lakhani said, “The further the problem was
from the solver’s expertise, the more likely they were to solve it,” often
by applying knowledge or equipment developed for another purpose.

Source: Dean, Cornelia, “If You Have a Problem, Ask Everyone,” 
New York Times, July 22, 2008.
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This text includes access to a robust online companion. The online companion makes the end of unit material come alive

through interactive assessment scenarios. Use these activities to assess and enhance student learning. Best of all, online activi-

ties are automatically graded, letting you spend more time teaching and less time grading.

• Soft Skills Review Online move questions from the end-of-unit material into an interactive, objective-based scenario.

• Critical Thinking Questions allow you to assess a student’s critical thinking skills online. Students are presented with 
a question from the end-of-unit material and asked to think critically to answer a series of questions, then justify 
their response.

• Soft Skills Survivor presents students with multimedia scenarios, based on the Independent Challenge 
exercises in the text. Students watch and evaluate scenarios to better understand the results of putting soft skills 
in action. 

• Be the Critic lets students review an image or document and evaluate the application of unit skills via objective-based ques-
tions and ratings. 

Instructions for accessing and making the most of the online companion are available with the Instructor Resources 
materials for this text.
Visit www.cengage.com/ct/illustrated/softskills to access the online companion. 

Online Companion
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The Instructor Resources CD is Course Technology’s way of putting the resources and information needed to teach and
learn effectively into your hands. With an integrated array of teaching and learning tools that offer you and your
students a broad range of technology-based instructional options, we believe this CD represents the highest quality and
most cutting edge resources available to instructors today. Many of these resources are available at www.cengage.com/
coursetechnology. The resources available with this book are:

Instructor Resources

• Instructor’s Manual—Written by the author
and available as an electronic file, the Instructor’s
Manual is a valuable teaching tool for your course.
It includes detailed lecture topics with teaching
tips for each unit. 

• Sample Syllabus—Prepare and customize your
course easily using this sample course outline.

• PowerPoint Presentations—Each unit has a
corresponding PowerPoint presentation that you
can use in lecture, distribute to your students, or
customize to suit your course.

• Figure Files—The figures in the text are provided
on the Instructor Resources CD to help you illus-
trate key topics or concepts. You can create tradi-
tional overhead transparencies by printing the
figure files. Or you can create electronic slide
shows by using the figures in a presentation pro-
gram such as PowerPoint.

• Online Companion—The Web-based companion
provides an electronic way to enhance your stu-
dents’ learning experience. Includes tests and
quizzes along with other exercises that aim to rein-
force essential elements from the book. 

• Solutions to Exercises—Solutions to Exercises
contains every file students are asked to create or
modify in the lessons and end-of-unit material. This
section also includes a solutions to the Soft Skills
Reviews and Independent Challenges. 

• Data Files for Students—To complete most of
the units in this book, your students will need
Data Files. You can post the Data Files on a file
server for students to copy. The Data Files are
available on the Instructor Resources CD-ROM,
the Review Pack, and can also be downloaded
from www.cengage.com/coursetechnology. 

• Test Banks—ExamView is a powerful testing soft-
ware package that allows you to create and admin-
ister printed, computer (LAN-based). ExamView
test banks are pre-loaded with questions that cor-
respond to the topics covered in this text, en-
abling students to generate detailed study guides
that include page references for further review.
Test banks are also available in Blackboard and
WebCT formats.

www.cengage.com/coursetechnology
www.cengage.com/coursetechnology
www.cengage.com/coursetechnology
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Downloading Data Files for This Book
In order to complete many of the lesson steps and exercises in this book, you are asked to open and save Data Files. A Data
File is a partially completed document, workbook, PowerPoint presentation, or another type of file that you use as a starting
point to complete the steps in the units and exercises. The benefit of using a Data File is that it saves you the time and effort
needed to create a file; you can simply open a Data File, save it with a new name (so the original file remains intact), then
make changes to it to complete lesson steps or an exercise. Your instructor will provide the Data Files to you or direct you to a
location on a network drive from which you can download them. Alternatively, you can follow the steps below to download
the Data Files from this book’s Web page.

1. Start Internet Explorer, type www.cengage.com/coursetechnology/ in the Address bar, then press Enter

2. Click in the Enter ISBN Search text box, type 9781439041147, then click Search

3. When the page opens for this textbook, click the About this Product link for the Student, point to Student-
Downloads to expand the menu, and then click the Data Files for Students link

4. If the File Download – Security Warning dialog box opens, click Save. (If no dialog box appears, skip this
step and go to Step 6)

5. If the Save As dialog box opens, click the Save in list arrow at the top of the dialog box, select a folder 
on your USB drive or hard disk to download the file to, then click Save

6. Close Internet Explorer and then open Computer and display the contents of the drive and folder to which
you downloaded the file

7. Double-click the file 9781439041147.exe in the drive or folder, then, if the Open File – Security Warning
dialog box opens, click Run

8. In the WinZip Self-Extractor window, navigate to the drive and folder where you want to unzip the files,
then click Unzip

9. When the WinZip Self-Extractor displays a dialog box listing the number of files that have unzipped success-
fully, click OK, click Close in the WinZip Self-Extractor dialog box, then close Computer

The Data Files are now unzipped in the folder you specified in Step 8 and ready for you to open and use.

www.cengage.com/coursetechnology/


This page intentionally left blank 



UNIT

A
Problem 
Solving

Identifying and
Defining Problems
Whether you are working in a large or small company, training to rejoin the workforce, or

preparing to start a career, you spend most of your productive hours solving problems.

Although problems can cause frustration and substantial difficulties, creative thinkers and

successful professionals learn to view them as opportunities for improving a business, service,

or task because they compel you to recognize and confirm your goals. This unit outlines the

process of solving problems, discusses how to analyze problems and their causes, and identi-

fies common problem-solving pitfalls. You are working at Quest Specialty Travel as an

assistant to Grace Wong, the vice president of finance. Tour sales at Quest have not increased

in many months, even during the height of the summer travel season. Grace is in charge of a

new project at Quest called 12 by 12 that is looking for a solution to this problem. The goals

of the project are to increase sales by 12 percent by the year 2012. As an assistant, you are

helping her identify problems customers have with Quest tours and with traveling overall.

Grace asks you to learn more about creative thinking and problem solving to contribute pro-

ductively to the 12 by 12 project.

A-1.doc

A-2.doc

A-3.doc

A-4.doc

A-5.doc

A-6.doc

A-7.doc

A-8.doc

A-9.doc

Files You 
Will Need:

OBJECTIVES Understand problem solving 

Analyze problems

Work with problem owners and 

stakeholders

Develop effective problem 

statements

Determine causes

Simplify complex problems

Identify and manage risks

Avoid problem-solving traps



Understanding 
Problem Solving
A professional in any occupation is, or should be, a problem solver. Not everyone begins a career as an 
effective problem solver, but you can learn and develop the skill of solving problems over time. People
who can identify, define, and solve problems are valued members of an organization. Developing this abil-
ity will contribute to the success of your career as you seek positions with greater responsibility. Table A-1
compares the do’s and don’ts of effective problem solving. To prepare for an upcoming 12 by 12
project meeting to discuss goals and assign tasks, Grace asks you to develop a list of problem-solving
guidelines.

Consider the following guidelines as you begin solving problems:

• Identify yourself as a problem solver
Whether you are a professional who works as a member of staff or management, much of what you do
every day is solve problems and make decisions. In fact, the role of problem solver is one that distinguishes
the professional from the line worker. Recent college graduates and others who are new to the workforce
often solve problems by reacting to them. However, you are more effective if you learn and use an organized
approach to problem solving. 

• Recognize problems
Learn to recognize problems so that you see them developing and can act quickly to solve them. A diction-
ary defines a problem as an unsettled question or the source of distress or difficulty. In an organization, a
problem is an obstacle that stands in the way of achieving a desired goal. In short, a problem is the differ-
ence between the current state and where you want to be. For example, if you expect to sell 100 tours each
month, but are only selling 50, then you have a problem. See Figure A-1.

• Select an intuitive approach for solving problems
People usually solve problems in one of two ways: intuitively or systematically. Intuition is your knowl-
edge of something without having to discover or learn it, and it is typically your first reaction to a problem
or question. When you solve a problem intuitively, you react immediately and instinctively, without fol-
lowing a particular procedure. This reactive approach is well suited to situations where you need to make a
quick decision or solve a routine problem. In those cases, you can often use your common sense to decide
on a solution. For example, if the problem is that customers often have to wait to receive brochures for the
popular Hawaiian tour, you can solve the problem by printing additional brochures. 

• Select a systematic approach for solving problems
When you are systematic, you solve a problem in a methodical and organized manner. Systematic prob-
lem solving takes a reasoned, rational approach and is appropriate for larger, more complicated problems or
situations that involve a lot of risk. One systematic problem-solving method is to adapt a solution from a
prior problem and apply it to your current situation. For example, one way to begin solving the problem of
declining sales at Quest Specialty Travel is to examine advertising campaigns that increased sales in the past.
Figure A-2 lists the basic problem-solving steps.

• Make decisions
A major part of problem solving involves making effective decisions. Decisions are choices you make when
faced with a set of options or alternatives. You can also think of decisions as tiny problems you need to
solve, and then apply problem-solving techniques to guide your choices. As you improve your problem-
solving skills, you will naturally develop your decision-making ability as well.
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Current state:

50 tours per

month

Problem/Solution

Problem is the difference between

the current state and your desired goal

Current Goal

Goal state:

100 tours per

month

FIGURE A-1: Defining a problem FIGURE A-2: Basic problem-solving steps

Identify the problem

Gather information

Clarify the problem

Consider possible solutions

Select the best option

Make a decision and monitor

the solution

1

2

3

4

5

6

TABLE A-1: Problem solving do’s and don’ts

Identify yourself as a problem solver Feel confident you can solve the problem Don’t give up easily if one idea does not work

Recognize problems • Consider problems as opportunities to find • Don’t ignore problems until they are too 
innovative solutions big to solve easily

• Define and then redefine the problem • Don’t stick to your original conception of the
problem if you are having trouble finding a 
solution

Select an approach • Use your intuition for simple problems • Don’t create a detailed procedure that is 
• Follow a systematic process for complex difficult to complete or duplicate

problems • Don’t jump to conclusions
• Review and reconsider the problem, your goals, 

and possible solutions
• Consider the problem from different perspectives

Make decisions • Consider all the alternatives before selecting one • Don’t make rash decisions
• Trust your intuition, but make sure the facts • Don’t second guess yourself if 

support your decision you feel you made the right choice

guideline do don’t
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Analyzing Problems
Companies rely on their employees to identify problems and solve them. That is why people who can effec-
tively solve problems are valuable members of an organization. Much of the effort in problem solving 
involves understanding what the underlying issues really are. Look for the root causes, related information,
ideas, risks, costs, and benefits associated with problems. Defining the real problem is the first major mile-
stone on the way to a solution. It frequently takes as much time to identify and understand the problem as
it does to solve it. Table A-2 summarizes the do’s and don’ts for analyzing problems. Grace Wong
asks you to determine whether the decline in Quest sales is part of a trend for the entire travel industry or if
it is unique to Quest Specialty Travel.

1. Look for deficiencies
A problem is only a problem when you are aware of it. Most organizations have a constant stream of diffi-
culties, though they frequently overlook or ignore many because of time and inertia. The first step in the
problem-solving process is to identify shortcomings, deficiencies, or dissatisfactions. Be observant, ask ques-
tions, and develop sensitivity for subtle problems.

2. Interview and gather data
Talk to people who are involved with the problem, work in the area, or may be affected by your solution.
Learn all that you can about the problem and possible solutions. The best insights often come from the least
obvious people and sources. Gather enough information to develop a representative sample. Figure A-3 out-
lines ways to gather information.

3. Observe as much as you can
You often learn the most about a problem through observation. You can observe a problem directly by
watching an interaction, for example, or experiencing the problem yourself. You can also rely on the direct
observations of others to describe current or past difficulties. When you use observed data, be sure to docu-
ment details such as the date, time, and other factual information about the observation and the problem. 

4. Ask what, not who
When gathering information, focus on objective facts. Ask “what?” not “who?” Investigating problems can
make people apprehensive, and they might withdraw as a consequence. Assure everyone that you are seek-
ing their help and that you value and respect their ideas, opinions, and suggestions.

5. Have a reality check
When you identify a suspected problem, ask yourself if it makes sense in light of the data you’ve collected.
Trust your instinct and wait to start solving the problem until you are comfortable with your conclusion. If
you are not satisfied, take more time to redefine the problem. Ask other people for opinions and advice. 
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1. Use a word processor such as Microsoft Office Word to open the file A-1.doc provided
with your Data Files, and save it as Analysis.doc in the location where you store your
Data Files

2. Read the contents of Analysis.doc, which describe a problem
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4. Save and close Analysis.doc, then submit it to your instructor as requested
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FIGURE A-3: Gathering information

General information

on Web sites,

databases, or CDs

Electronic

Background

information available

in books, newspapers,

and periodicals

Print

Direct observations,

interviews,

questionnaires

Primary

Organization files,

conversations with

colleagues, informal

surveys

Informal

Resource Type of information

TABLE A-2: Analyzing problems do’s and don’ts

Identification • Look for possible deficiencies, shortcomings, • Don’t overlook or ignore possible problems
and other types of problems • Don’t limit yourself to a single type of information

• Ask questions of people involved to find out
why goals are not met

• Gather data from other sources

Observation • Observe where and how the problem occurs, • Don’t intimidate people involved with the problem; 
if possible solicit their cooperation

• Ask “what,” not “who” • Don’t threaten others so that they undermine the solution
• Assure people that you respect their ideas, opinions, 

and suggestions

Confirmation Review the data you gathered to confirm that you’ve Don’t start solving the problem unless you are 
correctly identified a problem confident you identified it thoroughly 

guideline do don’t
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Working with Problem
Owners and Stakeholders
Managers, supervisors, colleagues, and clients will ask you to solve problems for them throughout your
career. When you solve a problem for someone else, you assume the responsibility for developing a satisfac-
tory solution for them, the problem owners. Stakeholders are people who are also affected or whose
involvement you need to resolve the matter. Involve the problem owners and stakeholders as you begin to
work. Table A-3 lists the do’s and don’ts for working with problem owners and stakeholders. During
the 12 by 12 project meeting, Derek Opazo, tour developer for the Americas, says that he does not under-
stand why his tour reservations are declining, and asks you to help him find a way to increase the reservations.

1. Solicit input from the problem owners
Start by asking the problem owners for advice and listening carefully to the explanation of the problem.
Treat their explanation and suggestions as possible alternatives, however, because the problem owners do
not always see the root cause of the problem. Figure A-4 outlines a way to solve a problem for someone else.

2. Recognize opinions and assumptions
The opinions and assumptions that your problem owner, stakeholders, and other important people hold
are important factors in the success of your solution. Tactfully recognize the biases, agendas, and motiva-
tions that each might hold.

3. Communicate your progress clearly 
Communicate regularly with problem owners and stakeholders. Use e-mail, memos, and other documents
to create a log of your conversations, ideas, alternatives, and solutions. Frequent, though not overwhelm-
ing, communication avoids surprising a problem owner or stakeholder. 

4. Do your homework carefully
Establish the credibility of your work by pursuing each step systematically. Demonstrate that you have
worked through the problem in a methodical and thorough manner. Be objective in your communication,
both written and oral, and make sure the problem owner is confident about your approach. 

5. Provide choices
Selecting one choice from many increases a sense of ownership, so present problem owners with options
and ask them to select one or two. Recommend the best solution along with one or two other alternatives.
Explain the pros and cons for each and let the problem owner make a final decision.

6. Promote your solution
After solving a problem effectively, promote your efforts and results to the problem owners and stakehold-
ers with a persuasive report or powerful presentation. The size and format will vary depending on the size
and importance of the problem. 

1. Use a word processor such as Microsoft Office Word to open the file A-2.doc provided
with your Data Files, and save it as Stakeholder.doc in the location where you store
your Data Files

2. Read the contents of Stakeholder.doc, which describe a conversation with a colleague
3. Reorganize the conversation according to the guidelines in this lesson 
4. Save and close Stakeholder.doc, then submit it to your instructor as requested
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FIGURE A-4: Solving a problem for someone else

1.  Ask for advice
“Why do you think the reservations

have declined, Derek?”

2.  Recognize opinions
Opinion: “People are afraid to travel

to Central America.”

Fact: “Reservations for tours in

Central America declined by 25%

this year.” 

3.  Communicate progress
“Derek, I created the attached chart

to compare reservations for Central

American tours in the last 12

months. Let’s talk about this today.”

4.  Give choices
“One thing we could do is cancel the

Yucatan trip and concentrate on the

profitable Caribbean tours. What do

you think?”

5.  Do your homework
“I reviewed the customer surveys and

found some interesting suggestions.”

6.  Promote your solution
“I summarized my solution to the

problem in a presentation I’ll give to

the team this afternoon.” 

TABLE A-3: Working with problem owners do’s and don’ts

Initial discussion • Discuss the problem with the stakeholder • Don’t accept the stakeholder’s solution as the 
• Ask questions to define the problem only one
• Ask for suggested solutions • Don’t confuse the stakeholder’s opinion 
• Make sure you include all the details with substantiated facts
• See the problem from the stakeholder’s perspective
• Separate opinions from facts

Progress • Communicate the progress you make toward • Don’t overwhelm others with communication
solving the problem • Don’t surprise the stakeholder by trying a solution 

• Use e-mail and memos to document your progress without their participation or approval
• Recommend an ideal solution and one or two • Don’t present only one possible solution

alternatives • Don’t fail to do your homework
• Demonstrate why you suggest one solution 

over another

Solution • Promote effective solutions Don’t overpromote yourself, but don’t let the 
• Present the solution in a report or presentation credit for the solution go to someone else either

guideline do don’t
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Developing Effective
Problem Statements
As you solve problems, communicate clearly and succinctly about what you are doing and the progress
you are making. Start by providing a statement of the problem. A problem statement is a clear,
concise description of the problem and the effect you expect from the solution. Its purpose is to describe
a single problem objectively, not to find a cause, assign blame, or define the solution. Include the problem
statement in your proposals, progress reports, and discussions with stakeholders. Table A-4 outlines the
do’s and don’ts of developing a problem statement. After gathering data about the problem of
Quest’s declining tour sales, you are ready to summarize your understanding of the problem in a problem
statement you include in a progress report for Grace Wong.

1. Describe the ideal situation
Frame the problem for your audience by starting with a brief description of the ideal situation. A problem
represents a deviation from the norm. By describing the desired state, you help others understand the cur-
rent situation. Use terms and comparisons that your audience considers important. See Figure A-5. 

2. Briefly summarize the problem
Contrast the ideal situation with the current state. Identify the condition that is preventing the goal, out-
come, or state from being achieved. 

3. Identify symptoms of the problem
Let your audience know where the problem is manifesting itself. Describe the symptoms of the problem
that others can see or detect so they understand the problem you are working on. 

4. Describe the size and scope of the problem
Stakeholders and other interested people will try to assess how significant the problem is. Help them to do
this by providing information about the size and scope of the matter. 

5. Identify the consequences
Use specific detail to describe how the problem affects your audience and the organization. Identify any di-
rect and indirect costs associated with the problem. Emphasize the benefits of your work by outlining the
consequences of a solution. 

6. Explain any other research or investigation that you may pursue
Your problem statement is likely to be a work in process. If you are still collecting data, interviewing affected
parties, or developing alternative solutions, let your audience know. Your understanding of the problem
may change as new information becomes available.
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1. Use a word processor such as Microsoft Office Word to open the file A-3.doc provided
with your Data Files, and save it as Problem Statement.doc in the location where
you store your Data Files

2. Read the contents of Problem Statement.doc, which describe a complex problem
3. Write a problem statement that follows the guidelines in this lesson 
4. Save and close Problem Statement.doc, then submit it to your instructor as requested
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FIGURE A-5: Parts of a problem statement

Ideal situation: 

Based on previous

years, tour sales overall

should be steady, with

an increase in trips to

adventure travel

destinations.

Symptom: 

Tour sales in all areas

have decreased by 8

percent, with no

increase in adventure

travel.

Consequences: 

Plans to add tours,

develop our Web site,

and expand staff are

now on hold until we

can solve this problem.

Problem summary: 

Customers report that

fears about the

economy, airline

service, and security are

preventing them from

traveling.

Size and scope: 

Even our most popular

European tours show no

increase in enrollment,

despite heavy promotion.

Research: 

Fifty percent of travel

companies reported

significant loss of

revenue last year.

TABLE A-4: Problem statement do’s and don’ts

Purpose • Describe a single problem • Don’t address more than one problem
• Use objective measures • Don’t identify causes

• Don’t assign blame
• Don’t describe the solution

Audience • Provide the problem statement to the person who Don’t give the problem statement to everyone
is supervising or approving your problem-solving activities in the organization

• Involve others who are helping to solve the problem

Content • Identify the ideal situation from the point of view of • Don’t list every condition or symptom; focus on the 
your audience most important ones

• Describe the condition that prevents the ideal situation • Don’t offer opinions about possible consequences
• Identify symptoms
• Describe the size and scope of the problem objectively
• Identify consequences

guideline do don’t
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Determining Causes
A common tendency is to overlook the root cause of problems and focus on the symptoms. Complex situ-
ations usually involve interrelated problems, each with a different cause. To link a problem to its cause,
you must perform a root-cause analysis, a study that determines the real basis for the problem.
Because many problems demand more than a one-time solution, root-cause analysis is often part of a
continuous improvement effort. Table A-5 lists the do’s and don’ts for determining causes. After
defining the problem of declining sales at Quest Specialty Travel, you are ready to determine possible
causes.

1. Differentiate between symptoms and causes
A symptom is evidence of a change, such as a decrease in revenue. A cause is the reason for or the origin
(root) of a change, such as customers being unable to afford travel vacations. You can usually determine if
something is a symptom by asking whether it is being caused by, or due to something else. If the answer is
“yes,” then it is a symptom. A “no” means it is more likely to be a root cause.

2. Look for more than one cause
Organizational problems rarely have a single cause. Many factors typically contribute to complicated issues,
and some are easier to identify than others. Find the most significant causes of the problem and work on those
first. For example, the most obvious cause of Quest’s problems might be the rising cost of airfare and ground
transportation. However, additional research might reveal that people are also concerned about weather issues
after a series of well-publicized hurricanes. Identify the major issues so you can develop appropriate solutions.

3. Consider the cost
Although you should identify the basis of a problem before solving it, attacking the root causes is not al-
ways the best approach. Sometimes the costs of fixing the problem are higher than treating the symptoms.
For example, Quest developed a tour to Asia without local guides to reduce the price of the tour. Customer
satisfaction on the tour is very low, and not including guides is the main cause of the problem. However, it
is now prohibitively expensive to find, train, and hire local guides in Asia. In such cases, treating the symp-
tom (reducing the tour cost even further to increase customer satisfaction might be the best solution.

4. Use the 5 Whys technique
A popular approach used to uncover and define problems is called 5 Whys. Popularized by Toyota in the
1970s, the 5 Whys involves looking at a problem and asking “why?” or “what was the cause of this situa-
tion?” at least five times. Challenge each answer with another “why” until you determine the root cause of
the problem. Each answer should help further clarify the cause. 

5. Create a cause-and-effect diagram
Complicated problems typically grow out of many related issues. A popular way to visualize a complex prob-
lem is by creating a cause-and-effect diagram. See Figure A-6. Write the main problem in a box, and then
draw a horizontal line from the box across the page like the spine of a fish. Identify related factors that con-
tribute to the problem by drawing lines from the spine and labeling each. Include as many factors as you can.
Examine the drawing to determine the main causes of the problem.
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FIGURE A-6: Cause-and-effect diagram

Dollar soft against other

currencies

Stock market performance

Real wage growth rates

New tour companies

Airlines offering travel

packages

Online travel agencies

Passport prices and

delays

Tourist visa requirements

Unrest in some tour

locations

Outdated Web site

Decline in magazine

circulation (Quest ads)

Increase in do-it-yourself

travel/tourism

Marketing Competition

Political Economics

Weak Sales

TABLE A-5: Determining causes do’s and don’ts

Causes and symptoms • Differentiate between causes and symptoms • Don’t mistake evidence of a change (symptom) for 
• Look for more than one cause the reason for the change (cause)
• Find the most significant causes of the problem • Don’t limit yourself to one reason for the problem

and work on those first

Trade-offs • Consider the pros and cons of attacking the root cause • Don’t try to solve every problem by addressing
• Choose to treat the symptom if the trade-offs make the root cause

that the best solution • Don’t fix the problem if the costs are much higher 
than treating the symptoms

Techniques • Use the 5 “Whys” approach to uncover and define • Don’t be afraid to ask the same question more 
problems than once

• Create a cause-and-effect diagram to visualize a • Don’t hesitate to redefine a problem
complex problem • Don’t discard a cause-and-effect diagram if it doesn’t 

reveal the cause of a problem immediately

guideline do don’t
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Simplifying Complex
Problems
The complexity of organizational problems makes them difficult to solve, especially if many people are 
involved and the stakes are high. Complex problems are those that have no clear boundaries, are unique,
or have no single optimal solution. Frequently, these problems also involve multiple stakeholders with com-
peting agendas. Most complex problems actually consist of smaller subproblems that affect each other in
ways that complicate the larger problems. When you are facing an intricate or difficult problem, decon-
struct it first. You can then manage and solve the smaller elements more easily. Table A-6 summarizes the
do’s and don’ts for simplifying complex problems. After researching the travel industry, examining
tour data, and talking to colleagues, the problem of Quest’s declining sales seems more complex than ever.
Grace Wong suggests that you simplify the problem by dividing it into smaller parts.

1. Identify the major symptoms
As you begin to work on a complex problem, identify as many obvious symptoms as you can. Ask others
for their observations and create a list of their suggestions. Work backwards from each symptom to identify
its root causes. In the case of Quest Specialty Travel, you might observe that overall bookings have de-
creased, that net profits have dropped, and that the number of people calling to inquire about future travel
is also smaller. Each of these is a symptom to consider as you work to solve the problem.

2. Consider each problem individually
Although they may be related, problems are often best resolved when considered independently. For each
subproblem that you identify, find its root cause and apply a solution. However, don’t disregard related sub-
problems. Determine how they are related and how changes to one might affect the others.

3. Rank the subproblems
Consider how each subproblem contributes to the overall level of dissatisfaction. Ask yourself which is
causing the most significant deviation from what you want or expect. Some subproblems might be per-
ceived as more troublesome than others. Rank these from most to least important. Focus your efforts on
solving the problems that will have the most effect. Figure A-7 ranks the four subproblems for Quest Spe-
cialty Travel considering three criteria: tour value, whether changes can be made immediately, and cus-
tomer satisfaction.

4. Look for interdependencies
Subproblems are often tightly interrelated. Consider how the various issues affect one another, and look for
interdependencies. Solving a seemingly small problem might also solve a larger one at the same time. 

5. Delegate subproblems 
You might not have the authority, ability, or resources to properly address each part of a complex problem,
so identify others who can solve part of the problem for you. Delegating portions of the problem to people
who can more effectively resolve them magnifies your efforts and contributes to your success.
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1. Use a word processor such as Microsoft Office Word to open the file A-5.doc provided
with your Data Files, and save it as Complex.doc in the location where you store your
Data Files

2. Read the contents of Complex.doc, which describe a complicated problem
3. Separate the problem into smaller parts using the guidelines in this lesson 
4. Save and close Complex.doc, then submit it to your instructor as requested
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FIGURE A-7: Breaking a complex problem into smaller parts

Price

Criteria

Subproblems

Ratings of how well each solution

could solve the subproblem

Total of ratings for each

subproblem

Main problem: Decreasing tour sales

0 2 1 3

Promotion 0 0 0 0

Quality 1 0 1 2

Frequency 2 1 2 5

Tour Value Immediate
Improvement

Customer
Satisfaction

Score

Offering tours more 

frequently makes the 

most difference in solving

the main problem

TABLE A-6: Complex problem do’s and don’ts

Symptoms Identify as many symptoms as possible Don’t discard suggested symptoms from anyone

Main problems Break each large problem into smaller problems Don’t disregard related problems and subproblems

Subproblems • Rank the contributing problems • Don’t try to solve all the subproblems yourself
• Focus on the problems that have the most effect • Don’t overlook small problems—solving a small problem 
• Discover how one problem is related to another might solve a larger one at the same time
• Divide tasks among a team

guideline do don’t

Innovative ways to solve problems: open source science

Imagine competing for substantial prizes by solving problems. That’s
what a 2008 report by the National Research Council recommended
to the National Science Foundation (NSF), the federal agency oversee-
ing physical science research. The report encourages the NSF to offer
prizes of $200,000 to $2 million “to encourage more complex innova-
tions” in problem solving. Taking this approach one step further is 
InnoCentive, a company that links organizations that have problems to
people all over the world, who are called solvers. For example, Inno-
Centive circulated a problem the Oil Spill Recovery Institute of
Cordova, Alaska, was having: how to keep oil in Alaska storage tanks
from freezing. John Davis, a chemist in Bloomington, Illinois, applied
his knowledge of concrete to oil—if you keep both vibrating, they stay
in their liquid form—and received $20,000 for his solution. According
to Dwayne Spradlin, president and chief executive, InnoCentive

began as an in-house innovation “incubator” at the pharmaceutical
company Eli Lilly. The company posted problems online that its 
employees could not solve. This problem-solving approach, often
called open source science, has been successful from the start. “Most
of our companies tell us they have a one-third or better solve rate on
their problems and that is more cost-effective than anything they could
have done internally,” Spradlin said. Karim Lakhani, a professor at 
Harvard Business School who has studied InnoCentive, says much of
the success is based on the idea that solutions can come from
anywhere or anyone. Dr. Lakhani said, “The further the problem was
from the solver’s expertise, the more likely they were to solve it,” often
by applying knowledge or equipment developed for another purpose.

Source: Dean, Cornelia, “If You Have a Problem, Ask Everyone,” 
New York Times, July 22, 2008.
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Identifying and 
Managing Risks
Any decision you make or solution you implement involves some risk, which is an exposure to a chance of
loss or damage. Although the solution you develop might succeed or fail, you are risking time, money, and
effort with each decision you make. Risk is an inevitable part of business, especially when you are introducing
creative changes. With careful planning, you can often avoid many of these risks or reduce their drawbacks.
If the potential risk is significant enough, you might need to take a different approach altogether (which is
called risk avoidance). One of the smaller problems you identified for Quest Specialty Travel involves
tour frequency—customers would like to take popular tours more often. Grace Wong encourages you to
identify the risks associated with this problem and solution before introducing it to managers at Quest.

1. Be aware of potential risks
As you consider alternatives and possible solutions, ask what might go wrong with each. What is the likeli-
hood that a particular solution will succeed or fail? What would the costs be if a solution didn’t work out?
Would failure complicate the problem further, or could you easily try a different solution? Consider the 
answers to these questions when making decisions and assessing your options.

2. Assess your risk/reward ratio
While risks are a part of any decision you make, rewards are associated with successful problem solutions.
Consider both outcomes. Avoid solutions that carry significant risk, but minimal reward. If your recom-
mended solution does not solve the main problem, much of the cost will come at the expense of your cred-
ibility. Solutions that are low risk and high reward are ideal. See Figure A-8.

3. Reduce your risk by testing
Testing a solution involves trying it on a small or limited basis. A well-designed test shows the strengths and
weaknesses of an idea while limiting your exposure and expense. If the test is unsuccessful, you can try
another alternative with minimal cost. When your tests are successful, they often give you insight into ways
you can refine and improve your solution before you implement it on a wider scale. For example, Quest
could reduce its tour costs by switching to a no-frills airline. However, your customers might react nega-
tively to the change. You could test this solution by using a low-cost carrier for a few select tours and then
carefully surveying your clients about their perceptions.

4. Develop a fall-back position or a backup plan
Sometimes even well-conceived ideas fail. What will you do in response? The point of failure is a poor time
to begin considering alternatives. The greater the potential effect of your decision, the more important it is
to have a backup plan in place.

5. Keep everyone informed
Being surprised by something going wrong is often worse than the drawback itself. Avoid surprising your
supervisor, problem owner, and other stakeholders by something you do. Keep them informed and communi-
cate your intentions and actions. They can sometimes see a problem before it happens and provide you with
an early warning. If something does go wrong, keeping them in the loop will help to reduce the damage.

Identifying and Defining ProblemsProblem Solving 14

UNIT

A
Problem 
Solving

ESSENTIAL
ELEMENTS

YOU TRY IT

Be sure to communi-
cate your plans to
others who may be
affected or whose
help you will need. 

QUICK TIP

1. Use a word processor such as Microsoft Office Word to open the file A-6.doc provided with
your Data Files, and save it as Risk.doc in the location where you store your Data Files

2. Read the contents of Risk.doc, which describe a problem and proposed solutions
3. Score each solution according to the risks and rewards it presents 
4. Save and close Risk.doc, then submit it to your instructor as requested
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FIGURE A-8: Assessing risks and rewards

Option A has the highest potential

reward, but high risk

Option B might be the preferred

alternative because of its risk/

reward ratio

A High High

B Moderate Low

C Low Moderate

Option Potential
Reward

Potential
Risk

TABLE A-7: Problem risks do’s and don’ts

Risk • Identify all risks before making a decision • Don’t disregard the consequences of taking a risk
• Identify the costs of each risk • Don’t minimize the risk or the reward
• Recognize the potential rewards • Don’t choose solutions that are high risk and low reward
• Seek solutions that are low risk and high reward 

Testing • Try out a solution on a limited basis • Don’t ignore unpopular or unwelcome test results
• Make sure a test reveals strengths and weaknesses • Don’t forget to test your backup plan

of a solution • Don’t avoid communicating bad news
• Communicate the results of the test to everyone 

involved

element do don’t

Crisis management

Some problems are bigger than others and can affect the well-being
of an entire organization. These are true crises and demand thought-
ful, ethical responses. The most famous example of successful crisis
management is Johnson & Johnson, who in the 1980s responded
swiftly and openly to an unprecedented crisis: seven people died after
taking Tylenol, a Johnson & Johnson product, that had been deliber-
ately contaminated with cyanide. In response, companies hired
public-relations firms and installed crisis management teams to
respond to events ranging from true crises to bad publicity. Respond-
ing only with spin, however, is not enough. According to Ian Mitroff,
a crisis-management specialist at the University of Southern California,
companies need to make formal crisis-management plans that iden-
tify a team of people who will respond to the crisis and provide an

overall script. Although many organizations think crises are rare and
unlikely to affect them, the Institute for Crisis Management found
that only 25 percent of business crises are surprises. Most are 
“smoldering” problems that result from mistakes management
makes. Decision makers ignore signs of trouble, especially in larger
organizations, where it is easy to pass a problem on to someone else.
Another factor is that events such as product tampering are unlikely
to happen. Although the worst crises have a low probability, they
usually have a high cost. Preparing for the worst can obviously help
you avoid it.

Source: Surowiecki, James, “In Case of Emergency,” The New Yorker,
June 13, 2005.
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Avoiding Problem-Solving
Traps
Solving problems demands both logical and creative thinking, a willingness to redefine goals, and an
acceptance of solutions that manage rather than eliminate problems. If you are like most problem solvers,
your ability to think clearly, logically, and rationally is sometimes clouded by habits, unacknowledged
biases, and other common traps that people trip on when solving complicated problems. You are
ready to recommend a solution for Quest—that they increase the quality and range of their adventure
travel tours. As you discuss your ideas with Grace Wong, she cautions you to avoid common problem-
solving traps. 

1. Avoid the positive outcome bias
Be aware of the symptoms of overconfidence: underestimating how long it will take to complete a task;
overestimating the likelihood of something that you hope will occur; or being overly optimistic about your
decisions and answers to questions. Figure A-9 illustrates the positive outcome bias. 

2. Avoid “not invented here”
The tendency to develop a strong sense of ownership in your own ideas and opinions might lead you to
overlook potential solutions from other sources. When you are looking for solutions to problems, be as
open as possible to alternatives. Do not prejudge ideas or opinions. Instead, evaluate all available informa-
tion with an open mind. Some of the best options will come from unlikely places.

3. Avoid the need for quick closure
People feel uncomfortable with doubt, uncertainty, and the lack of ready answers. This discomfort can be
magnified when the problem is especially large and important. To reduce the associated anxiety, you might
try to accelerate the process and grasp at unlikely alternatives. Using simple time-management approaches
and planning the solution process objectively will help you to overcome this common trap. 

4. Avoid the bandwagon effect
Organizations develop a unique culture and set of values that favor certain actions and behaviors. When
working in a company with a strong set of cultural norms, it is easy to adopt popular opinions and follow
the expectations of others, which is called the bandwagon effect. This effect is particularly dangerous
when solving problems. Frequently, cultural norms have contributed to the problem in the first place. Be
sure you are not pressured to conform to a solution that doesn’t make sense. See Figure A-10.

5. Avoid self-serving bias
Many common decision traps cause people to act against their best interests. A self-serving bias is any-
thing that leads you to see the data as you most want it to appear. You might make decisions or pursue
solutions that suit your personal preferences. When you start to work on a problem, ask yourself if a partic-
ular outcome, solution, or choice is especially appealing to you. If so, try to be aware of it as you proceed. 
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UNIT

A
Problem 
Solving

ESSENTIAL
ELEMENTS

YOU TRY IT

Being consciously
aware of the bias
helps you to be
more objective with
your decisions.

QUICK TIP

1. Use a word processor such as Microsoft Office Word to open the file A-7.doc provided with
your Data Files, and save it as Traps.doc in the location where you store your Data Files

2. Read the contents of Traps.doc, which describe a problem-solving scenario
3. Write what you would say and do differently, according to the guidelines in this lesson 
4. Save and close Traps.doc, then submit it to your instructor as requested

As a reality check,
ask trusted cowork-
ers for their opinions
and compare them
to your own.

QUICK TIP

This is also referred
to as the “herd
effect.”

QUICK TIP
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FIGURE A-9: Avoid the positive outcome bias

Icarus was a figure in Greek

mythology who used a pair 

of wings made out of feathers 

and beeswax. When he flew 

too close to the sun, the 

beeswax melted and he fell 

from the sky. His over-

confidence made him

biased that he would

succeed where others had

failed.

FIGURE A-10: Avoid the bandwagon, or herd, effect

Herd behavior describes

people who act as a

group without a planned

direction. Stock market

bubbles and crashes,

mob events, and cultural

biases are examples

of herd behavior. 
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UNIT

A
Problem 
Solving

Technology @ Work:
Crowdsourcing 
Crowdsourcing is a term coined by Jeff Howe in Wired magazine to characterize a way of using
groups to solve problems. The groups are usually online communities, such as members of a blog or visi-
tors to a Web site, called a crowd. An organization broadcasts a problem to the crowd as an open call for
solutions. The crowd submits solutions, and then sorts through them, finding the best ones. The organiza-
tion selects and owns the ultimate solution, and sometimes rewards members of the crowd. The advan-
tages of crowdsourcing to a company are that it can investigate problems at low cost and might produce
innovative solutions from a wider range of amateurs and experts than it employs. The risks to the com-
pany are that it might waste time looking for a solution from the crowd, who is not committed to helping
the company solve the problem. Successful examples of crowdsourcing include proofreading for Project
Gutenberg and Stardust@home. Because Quest’s problem is common to the travel industry,
Grace Wong is considering working with other travel companies to solve the problem. She asks you to
learn more about crowdsourcing to see if it would be a good technique for Quest. 

1. Strength in numbers
Whether you are part of a company seeking to use the power of a crowd to solve a problem or you are a
member of the crowd, the value of crowdsourcing comes from thousands or millions of people participat-
ing. Successful Web sites such as StumbleUpon (www.stumbleupon.com), Yelp (www.yelp.com), and Digg
(www.digg.com) use crowdsourcing by inviting their visitors to vote on recommended Web sites, articles,
restaurants, photos, or videos, for example, by submitting links or reviews. See Figure A-11.

2. Collaboration matters
Crowdsourcing can provide valuable feedback for companies about their products. More than feedback, how-
ever, customers often want to collaborate. For example, t-shirt company Threadless invites customers and oth-
ers to submit designs for t-shirts, and that crowd has developed into a loyal and enthusiastic customer base. 

3. Different, not necessarily better
Crowdsourcing is not designed for every business. As the crowd begins to make decisions, they start to deter-
mine the direction of a company or product. Crowdsourcing works well for businesses such as video Web sites,
which are popular and draw enough numbers to provide a representative sample. Other products or businesses
that have less appeal, such as household cleaners, are unlikely to attract enough of a crowd to solve problems. 

4. Good for the company, not for the crowd
In some cases, the company invites a crowd to solve a problem and profits substantially from it, while mem-
bers of the crowd receive little compensation. That type of discouraging news can affect future crowdsourc-
ing ventures, as crowd members wonder what the payoff is for them. The most successful examples of
crowdsourcing involve volunteer efforts such as Stardust@home, where the results are provided for the com-
mon good. See Figure A-12.

1. Open a Web browser such as Microsoft Internet Explorer or Mozilla Firefox, and go to a
Web site that relies on crowdsourcing: 
Stardust@home: http://stardustathome.ssl.berkeley.edu/
Project Gutenberg: www.pgdp.net/ 
Google Image Labeler: http://images.google.com/imagelabeler

2. Explore the Web site and learn how to participate; sign up and participate, if possible
3. Take at least three screenshots of your activities on the Web site and e-mail them to

your instructor 

Open-science prob-
lem solving is a form
of crowdsourcing.

QUICK TIP

ESSENTIAL
ELEMENTS

YOU TRY IT

www.stumbleupon.com
www.yelp.com
www.digg.com
www.pgdp.net/
http://stardustathome.ssl.berkeley.edu/
http://images.google.com/imagelabeler
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FIGURE A-11: Flickr and the Library of Congress Photo project

The Library

of Congress

asked Flickr

users to

identify

unknown

people in its

old photo

collections

Relatives

and others

identified

hundreds of

people in the

photos

FIGURE A-12: Stardust@home

Members must

pass a test to

qualify to

register to

participate

As an incentive

for volunteers,

the first person

to discover a

particular

interstellar

dust particle

can name it

Participants

can access a

virtual

microscope on

the Web

Stardust@

home asks

volunteers

to search

images for

interstellar

dust

The human

eye is better

at detecting

dust than a

telescope
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d SOFT SKILLS REVIEW

Practice
Understand problem solving.

1. What is a problem for an organization?
a. Choice made when faced with a set of alternatives c. Set of objectives or goals
b. Difference between professional and line worker d. Difference between current state and goal state

2. Which of the following should you not do when solving problems?
a. Define the problem c. Gather information
b. Accept the first solution d. Make a decision

Analyze problems.

1. The first step in problem solving is to:
a. make a decision c. identify shortcomings
b. describe the problem-solving traps d. communicate your progress

2. Which of the following is a primary resource of information about a problem?
a. Observation c. Magazine article
b. Web site d. Organization files

Work with problem owners and stakeholders.

1. A person who is affected by a problem or needs to be involved to solve it is a:
a. stakeholder c. motivator
b. crowdsourcer d. risk taker

2. When solving a problem for someone else, which of the following should you not do?
a. Let the stakeholders find their own solutions c. Recommend alternative solutions
b. Communicate your progress d. Demonstrate the benefits of solutions

Develop effective problem statements.

1. The purpose of a problem statement is to: 
a. determine the cause c. define the solution
b. assign responsibility d. describe a single problem objectively

2. A statement such as “Plans to add tours, develop our Web site, and expand staff are now on hold until
we can solve this problem,” is an example of:
a. defining the ideal situation c. describing the symptoms of the problem
b. identifying the consequences d. describing the size and scope of the problem

Determine causes.

1. What do you do when using the 5 Whys technique?
a. Identify You, Yourself, Yours, Youth, and Yield c. Ask why and challenge the answer with another “why” 

five times
b. Draw a fishbone diagram d. Limit yourself to five questions

You can complete the Soft Skills Review, Critical Thinking 
Questions, Be the Critic exercises and more online. Visit
www.cengage.com/ct/illustrated/softskills, select your book, 
and then click the Companion Site link. Sign in to access 
these exercises and submit them to your instructor.

www.cengage.com/ct/illustrated/softskills


2. What does a cause-and-effect diagram show?
a. Who is causing a problem c. Many causes for a complicated problem
b. Many solutions for a complicated problem d. The root cause of a problem

Simplify complex problems.

1. An effective way to deal with a complex problem is to:
a. break it down into smaller problems c. build your confidence for solving it
b. describe its size and scope d. assign it to someone else

2. After identifying subproblems, you should:
a. sort or rank them c. brainstorm
b. use the 5 “whys” technique d. focus on the main problem

Identify and manage risks.

1. What is risk?
a. A random form of success c. A way to react to a problem
b. Exposure to the possibility of loss or damage d. A way to solve a problem

2. What type of solution should you seek when solving problems?
a. One with low risk and high reward c. One with high risk and high reward
b. One with low risk and low reward d. One with high risk and low reward

Avoid problem-solving traps.

1. Which of the following is a common problem-solving trap?
a. Bandwagon effect c. Office politics pitfall
b. Not in my backyard syndrome d. Wild West mentality

2. Which of the following is not a symptom of overconfidence?
a. Underestimating the length of a task c. Overestimating the chance that something you want 

will occur
b. Asking trusted coworkers for their opinions d. Being overly optimistic about your decisions

Technology @ work: Crowdsourcing

1. Crowdsourcing is a way to:
a. use proven time-management techniques to c. use overseas workers to perform taskss

solve problem
b. reduce risk and increase rewards d. use groups to solve problems

2. The most successful crowdsourcing examples involve:
a. volunteer efforts where the results are provided c. products that have specific, limited appeal

for the common good
b. persuading customers to purchase services d. high company profits with low crowd compensation
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d CRITICAL THINKING QUESTIONS
1. Successful teams—whether in sports or business—usually perform well because each member contributes

talents and skills to the group effort. What contribution do problem-solving skills make to team efforts?
Provide at least one example that illustrates your points.

2. You can take a problem-solving approach to resolving conflicts in an organization. Suppose you and
your colleague are working together on a high-profile project to develop software for handling orders
at your company. You want to adapt existing software and your colleague wants to develop new
software. How would you apply the problem-solving steps shown in Figure A-2 to resolve the conflict?

3. Describe a time when you solved a basic problem. Then describe a situation in which you solved a
complex problem. What are the similarities and differences in the approaches and the solutions?

4. Samuel Johnson said, “Integrity without knowledge is weak and useless, and knowledge without integrity
is dangerous and dreadful.” What does this mean for solving problems in a contemporary business?

5. Based on the grids shown in Figures A-7 and A-8, list three typical business problems, such as flat sales,
loss of loyal customers, and dissatisfied employees. Draw a grid showing how you would solve one of
these problems.

d INDEPENDENT CHALLENGE 1
Lawrence Media in Nashville, Tennessee, specializes in promotional products for businesses, such as corpo-
rate apparel, executive gifts, and product giveaways. As an assistant to Ken Lawrence, the founder of the
company, you participate in many meetings and projects. During a recent meeting with Ken and his proj-
ect managers, he said Lawrence Media had a major problem retaining good salespeople. Figure A-13
summarizes his statements. Ken asked you, the other assistants, and the project managers to help him
solve the problem.  

Ken:

“The turnover is terrible.

Good salespeople sign

up, work hard, seem to

enjoy their stay, and then

leave for our biggest

competitors and start 

working against us.”

Facts:

Average annual attrition 

among salespeople is 43%.

When salespeople quit,

the company loses the 

equivalent of two to four 

times the amount of their

annual salary in lost

opportunities and expenses

in training new personnel.

FIGURE A-13

a. Use a word processor such as Microsoft Office Word to open the file A-8.doc provided with your Data Files, and save
it as Solution Steps.doc in the location where you store your Data Files.

b. Based on Figure A-2, outline the steps Lawrence Media can take to analyze and solve their sales staff problem.
c. Submit the document to your instructor as requested.
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d INDEPENDENT CHALLENGE 2
You work with Carla Marcus, the owner of Sage Realty Services in Winnetka, Illinois. Her firm was one of
the fastest growing companies in the area until recently. When the real estate market slowed nationwide,
Sage Realty’s sales dropped off significantly. Figure A-14 illustrates Carla’s problem. Carla asks you to help
her analyze her problem and develop possible solutions.

Current state:

5 closings per

month

Problem/Solution

Current Goal

Goal state:

12 closings per

month

FIGURE A-14

a. Use a word processor such as Microsoft Office Word to open the file A-9.doc provided with your Data Files, and save it
as Increase Closings.doc in the location where you store your Data Files.

b. Based on the description of Carla’s problem and Figure A-14, write a problem statement for Carla Marcus.
c. Consider each part of the problem statement, and then list possible solutions to each part.
d. Submit the document to your instructor as requested.

d REAL LIFE INDEPENDENT CHALLENGE
You can apply the problem-solving techniques you learned in this unit to challenges, difficulties, and other problems in other
parts of your life. Start by selecting a problem you want to solve and then identify possible solutions.

a. In a document for personal use, list up to 10 problems you would like to solve, ranging from minor to major. Write
these as statements in the form of complete sentences.

b. For each problem statement on your list, determine whether you or anyone you know can do anything about it. If not,
move the problem to a new page with the heading “Out of Scope.”

c. For each problem statement on the revised list, brainstorm possible solutions. 
d. Select one problem and then organize the possible solutions into a table similar to that found in Figure A-8. Which 

solution offers the best risk/reward ratio?

d TEAM CHALLENGE
You have just been hired by Colorado Green Builders, a company in Boulder, Colorado, specializing in sustainable building.
The goals of your company are to design and build structures that use energy, resources, and materials efficiently. For your first
project, you are assigned to a newly formed team that will communicate with clients and solve their problems. However, your
new team itself is having problems: the team has only met once and one person dominated the discussion. Everyone else was
silent or quietly responded to text messages. Your manager learned about the ineffective meeting and suggested that you start
by creating a team charter, which spells out the rules for conduct for the team and its members. 

a. Meet as a group to begin creating a team charter. Identify the goals of the Colorado Green Builders team. Discuss how
often the team should meet, and what happens if a team member skips meetings or doesn’t do their share of the work.

b. Identify the strengths of each member of the team. Discuss how to resolve conflicts and other team problems.
c. On your own, summarize the conclusions of your team. Be sure to include suggestions for resolving conflicts and han-

dling team problems.
d. Meet again as a team and compile a single charter for your team. 
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d BE THE CRITIC
You are working for Athena Insurance, an insurance agency in Columbus, Ohio. Athena Insurance often
contributes to local nonprofit organizations, and provides major support to one organization each year.
You are a member of a committee that is selecting this year’s organization. Figure A-15 describes the meet-
ing. Analyze the problem-solving discussion, noting its weaknesses, and send a list of the weaknesses to
your instructor. 
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Emily:

What about something else, such as

the electronics recycling program?

Alice:

Electronics recycling doesn’t seem

as helpful as the food pantry.

Don:

I agree.

Alice (committee chair): 

Let’s support the food pantry.

Don:

That sounds like a good idea.

Sylvia:

I like any idea that helps people in 

need.

Frank:

I have to leave in 10 minutes.

Frank:

So we’ve settled on the food 

pantry?

FIGURE A-15



Solving the Problem
After you identify a problem and explore its causes and related issues, it is time to develop

a solution. The activities associated with solving a problem are different from the steps you

have followed to this point. When you define a problem, you should be open-minded and

flexible as you explore, research, and communicate with others. Developing and imple-

menting a solution demands greater focus and deliberation. Planning tasks and managing

your time become your most distinguishing skills. This unit introduces you to solving

problems methodically and then managing the solution to verify you made the right deci-

sion. As an assistant to Grace Wong, the vice president of finance at Quest Specialty

Travel, you have been working on a project called 12 � 12 that aims to increase sales by 

12 percent by the year 2012. After identifying problems customers have with Quest tours

and with traveling overall, Grace is ready to assemble all the data you and others have

collected, discuss alternatives, and make decisions about the future of Quest. She asks you

to work with her to solve the problem of declining tour sales at Quest Specialty Travel.

OBJECTIVES Gather and analyze data

Develop alternatives

Evaluate options

Implement the solution

Monitor and manage the solution

Verify the solution 

Use adaptive techniques

Develop ethical solutions

B-1.doc

B-2.doc

B-3.doc

B-4.doc

B-5.doc

B-6.doc

B-7.doc

B-8.ppt

B-9.ppt

Files You 
Will Need:

UNIT

B
Problem 
Solving
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Gathering and 
Analyzing Data
Before you solve a business problem, gather relevant data and then analyze it to find trends, indicators,
and other related information. Successful business decisions are based on sound information. Use the data
you collect to prepare possible solutions and alternatives. To systematically gather and analyze the data
related to your problem, start by identifying your goal and looking for information related to it. If you want
to increase sales, for example, you should assemble recent sales data. Then use tools to view that data in
different ways, such as by product, region, or quarter, as shown in Figure B-1. Keep one eye on your
desired outcome to be certain the information you collect is helping you to reach your goals. Table B-1
outlines the types of data you can collect. Before you meet with Grace Wong to discuss solutions,
she advises you to review the fundamentals of gathering and analyzing data.

Consider the following guidelines as you gather data:

• Define your data needs
What information do you need to reach an informed decision? A thoughtful answer to this question helps
guide your research. Make a list of the important data and where you can find it. Consider the costs associ-
ated with acquiring this information and plan to pursue the data that provides you with the best return on
your efforts.

• Do not overestimate what you know about the problem
The information you gather might contradict your assumptions. Be scientific and objective in your
research. Let the data stand on its own and keep an open mind about interpreting it. Apply intellectual
humility, and assume your research will reveal more than you already know about the problem.

• Document the data and its sources
As you talk with people, review documents, and make observations, take time to document your data and
where you found it. Your records will be a useful reference when you need to retrace your steps. As other
people become involved, they might also need to review your work. 

• Examine existing information first
Acquiring information costs you and others time and effort. Before you start to collect new information
through observations or studies, look for sources of existing information. Talk to others who already
observed the problem and can quickly provide you with details. Company documents and records can
reveal information with a quick search and review. Start to gather new data after you examine the available
material.

• Rely on people as your most important resource
Much of the information you need might be available only from other people in your organization. They
often have insights or experience that is not available anywhere else. Even if they do not know about the
problem directly or do not think they could contribute to the solution, identify and approach people who
might be able to share data with you.

• Consider interrelationships
Most of the data you collect is interrelated because it is connected to the same problem. Examine all of the
information together to see how it is connected. Does one factor or process show up repeatedly? Do you see
a trend or pattern? What do the relationships tell you about the nature of the problem? 

DETAILS

Documenting your
data and sources of
information also sup-
ports your decision
in case something
goes wrong with
your solution.

QUICK TIP

Use software tools
such as spreadsheets,
databases, and dia-
gramming programs
for flowcharts to
help you see how
one set of data
relates to another.

QUICK TIP

UNIT

B
Problem 
Solving
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FIGURE B-1: Viewing data in different ways

Financial Organization records, trade associations, and Financial problems, such as increasing revenue, 
business databases decreasing expenses, and setting prices

Task or process Employee reports and logs Inefficient processes, such as late orders, 
missed deadlines, and low production

Product or service Customer surveys and comments Decreasing sales, high inventory, and customer dissatisfaction

General advice Experts, experienced colleagues and managers, outsiders, Comprehensive problems, such as business mission
and secondary sources, such as books and Web sites and focus, and social or interpersonal problems

TABLE B-1: Types of data to collect

type of data resource applies to 

Spreadsheet of sales data

Chart showing sales by region

Chart comparing top five tours in Quarter 1 Chart comparing top five tours to previous year
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Developing Alternatives
After you research a problem and collect data, start to consider alternatives and solutions. This creative
phase of the problem-solving process requires imagination and intuition. Identify as many alternatives and
ideas as you can—your eventual solution is only as good as the set of options that you generate. Continue
working with other people, especially those who are close to the problem because they often suggest solu-
tions that might not occur to you. Table B-2 outlines the do’s and don’ts for developing alternatives.

Now that the 12 � 12 project team has gathered data about sales at Quest Specialty Travel and
throughout the travel industry, Grace Wong is ready to meet with you and other members of the team to
explore alternative solutions.

1. Think creatively
The desire to solve a problem often anchors people to their initial ideas, though this limits the possibilities
they consider and detracts from the quality of the final solution. Instead, use your creativity to explore as
many ideas as you can. Think of creativity as an exercise in breaking your assumptions. Your goal is to iden-
tify new approaches and uncommon ideas.

2. Brainstorm ideas 
Brainstorming is a powerful creativity tool you can use to generate ideas and alternatives. Start by defin-
ing your problem—write it on a pad of paper, flip chart, whiteboard, or electronic document. List possible
solutions as they occur to you, whether they are obvious, impractical, or far-fetched. The goal is quantity,
not quality. Work quickly to suppress the tendency to edit and critique. When you run out of ideas, review
your list to refine, combine, and edit alternatives. For example, one suggestion for increasing sales at Quest
is to offer a wider range of adventure tours, especially to exotic regions. The 12 � 12 project team brain-
stormed to identify the alternatives shown in Figure B-2.

3. Ask others for advice
Even if you are responsible for solving the problem, you do not have to work alone. Instead, take advantage
of the collective wisdom of your colleagues, which is the shared knowledge and experience a group of
people can apply to a problem. By involving others, you can take advantage of their diverse opinions, expe-
riences, and perspectives. 

4. Develop a mind map
Mind maps are diagrams that represent your ideas and stimulate your creativity. Start a mind map by writ-
ing the problem in the center of a physical or digital sheet of paper. As you think of ideas, draw them as
branches that project from the problem description (see Figure B-3). Do this quickly, without pausing to
reflect on the ideas, as you do when brainstorming. Add words or concepts that you associate with each
idea. Continue to add branches radiating out from the central idea. 

1. Use a word processor such as Microsoft Office Word to open the file B-1.doc provided
with your Data Files, and save it as Alternatives.doc in the location where you store your
Data Files

2. Read the contents of Alternatives.doc, which describe a problem
3. Use a technique discussed in this lesson to generate a list of six alternatives 
4. Save and close Alternatives.doc, then submit it to your instructor as requested
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Innovative ideas
often come when
you don’t expect
them, so carry a pad
of paper, notebook,
or journal with you
and record ideas as
you think of them.

QUICK TIP

Remember that you
are asking for opin-
ions, not inviting
people to assume
control of your
project.

QUICK TIP

Mapping your ideas
visually helps you
see relationships,
understand and
remember your
ideas, and avoid the
limitations of a tradi-
tional outline or list.

QUICK TIP
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FIGURE B-2: Brainstorming
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FIGURE B-3: Mind map

Think creatively • Generate as many ideas as possible • Don’t get too attached to your own ideas
• Break your assumptions to uncover original ideas • Don’t settle for the standard approach
• Brainstorm to find new approaches and uncommon ideas • Don’t rely on your preconceived assumptions
• Develop a mind map to see how problems, • Don’t evaluate the ideas you generate yet

solutions, and alternatives are connected

Ask others • Take advantage of the collective wisdom of your colleagues • Don’t think you must solve the problem yourself
• Consider the opinions and advice of experts and nonexperts • Don’t work on the problem alone

Document ideas • Keep track of your ideas and those offered by others • Don’t risk forgetting a great idea by failing to 
• Refer to the ideas you documented later write it down

• Don’t limit the number or type of ideas you 
document

TABLE B-2: Developing alternatives do’s and don’ts

guidelines do don’t
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Evaluating Options 
As you search for solutions, analyze the trade-offs among competing needs and options. Instead of trying
to find the one best solution, your goal should be to develop a good solution by evaluating, modifying,
and improving on your ideas. After generating as many alternatives as you can, assess each one carefully.
Using objective criteria helps you avoid making decisions based on emotion or snap judgments. Table B-3
summarizes the do’s and don’ts for evaluating options. The 12 � 12 project team generated
many ideas for solving the problem of declining sales at Quest Specialty Travel, and you recorded them
on an electronic whiteboard. Now the team is meeting again to evaluate the options.

1. Choose an evaluation method
To select a solution from the alternatives you developed, adopt an appropriate way to evaluate them. Is the
decision small enough that you can choose intuitively? If not, consider the pros and cons of each alterna-
tive and how you can objectively measure them.

2. Select the criteria 
Evaluation criteria are the variables that drive your decisions. What do you need to know about each
alternative to make an informed choice? Popular criteria include cost, time, feasibility, usefulness, and
appropriateness for the organization. Use more than one of these when evaluating alternatives. 

3. Weigh your criteria
If your problem is complex, consider all of its dimensions as you evaluate alternatives. However, not all cri-
teria are equally important. To take the differences into account, assign weights to each option. For exam-
ple, you might be evaluating locations for a customer appreciation event for Quest Specialty Travel. Two
criteria are overall cost and the availability of an event planner at the hotel. Because cost is more signifi-
cant, you could assign 80 percent of the decision to cost and 20 percent to the event planner. The weights
you assign to each criterion determine how much influence each has on the final outcome.

4. Rate the alternatives
You can rate the alternatives by ranking each one based on your criteria and the weight you assigned (see
Figure B-4). Another method is to compare each alternative to the others and determine which is superior.
You can use an analytical hierarchy matrix to rate alternatives based on these comparisons (see Figure B-5).
When making important decisions, use more than one rating technique. The outcomes might not be iden-
tical, but they should be very similar. If not, reevaluate your work. 

5. Make a decision
Choose the best alternative and use it to develop a solution to the problem. Do not be concerned if the
selected alternative is not perfect. Complex problems rarely have ideal solutions. Make sure you feel com-
fortable with the alternative you choose. 

1. Use a word processor such as Microsoft Office Word to open the file B-2.doc provided
with your Data Files, and save it as Evaluation.doc in the location where you store your
Data Files

2. Read the contents of Evaluation.doc, which describe a problem and possible solutions
3. Use the guidelines in this lesson to select a solution, then write an explanation of why

you selected it 
4. Save and close Evaluation.doc, then submit it to your instructor as requested
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Decisions based on a
single criterion are
often unsatisfactory.

QUICK TIP

Have a reality check.
Don’t assume that
the rating is the
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FIGURE B-4: Ranking and weighting alternatives
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Options for Increasing Sales

C. Offer popular tours more often

D. Cut tour features

B. Drop unprofitable tours

A. Raise tour prices

A B

0 0 1 1 3rd

0 1 2 2nd

1 1 3 1st

0

1

1

0 0 0 4th

C D Row Sum Rank

Rank the row sums.

Add the sum of the

ratings in the row.

Is option A preferable to

option D (cut tour features)?

If yes, rate this 1. If no, rate it 0.

Is option A preferable to option C

(offer popular tours more often)?

If yes, rate this 1. If no, rate it 0.

Is option A (raise tour prices) preferable

to option B (drop unprofitable tours)?

If yes, rate this 1. If no, rate it 0.

FIGURE B-5: Analytical hierarchy matrix

Examine criteria • Identify the criteria for your decision, such as cost, • Don’t settle on only one criterion
time, and usefulness • Don’t assign the same weight to the criteria

• Choose more than one criteria
• Assign weights to each criterion

Rate alternatives • Rank alternatives based on the criteria and Don’t use a single evaluation method for complex 
assigned weights problems

• Compare each alternative to the others
• Reevaluate if you have different outcomes using 

different techniques

Make a decision • Choose the best alternative and use it to develop a • Don’t be concerned if the selected alternative is not 
solution to the problem perfect

• Select a good alternative instead of waiting for the • Don’t make a decision you are not comfortable with
ideal solution

TABLE B-3: Evaluating options do’s and don’ts

guidelines do don’t
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Implementing the Solution
Moving from planning to implementation is a significant milestone when you are solving a problem. This
is when you begin to make decisions, take actions, and put your plans into practice. Keep everyone
informed of your intentions as you move ahead by communicating clearly and frequently. Take action and
remember that in most cases, it is better to act decisively with a good solution than it is to plan endlessly
looking for the perfect one. Table B-4 offers do’s and don’ts for putting solutions into practice.
Based on the results of the 12 � 12 team’s work, Grace Wong has decided to offer popular tours more
often in an effort to increase sales for Quest Specialty Travel.

1. Get approval from the problem owner
Before you implement a solution, consult with the problem owners and make sure they support your idea.
Discuss the process you followed, explain the options you considered, and make your case for the solution
you chose. If a problem owner is uncomfortable with the solution you recommend, work together to iden-
tify an acceptable option.

2. Develop a plan
Outline the steps to apply your chosen alternative. List the resources you need, including people, money,
facilities, and influence. Estimate how much time the solution will take, and develop a schedule. Define the
expected outcome, and consider what the situation should look like when the problem is solved. 

3. Notify stakeholders 
How you communicate your decisions significantly affects how others accept your proposed solution. Inter-
nal staff and managers need to understand how each decision relates to their jobs and missions. As you
begin to implement your solution, let people know what you are doing so they can take action. Your com-
munication should include the elements shown in Figure B-6.

4. Anticipate opposition
Decisions that cause change can upset or threaten others in the organization. To avoid this, build support
for your solution before you put it into practice. Preview your plan to reassure people who resist change.
Clearly explain the nature of the problem, and show why your solution is the most responsible way to deal
with it. 

5. Take action
Until the solution takes effect, your decision is little more than a good intention. After making decisions
and securing approvals, start to take specific actions. Projects suffer from inertia, so it usually requires extra
effort to keep your plan moving. However, once you start, it becomes easier to manage.

1. Use a word processor such as Microsoft Office Word to open the file B-3.doc provided
with your Data Files, and save it as Solution.doc in the location where you store your
Data Files

2. Read the contents of Solution.doc, which describe how a solution was implemented
3. List the reasons the solution was not successful 
4. Save and close Solution.doc, then submit it to your instructor as requested
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FIGURE B-6: Communicate with stakeholders

Topics to discuss with stakeholders:

What the decision is 

How the solution will be put into place 

How it will be monitored and evaluated 

How changes will be decided on and made 
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Communicate with others • Involve the problem owner in the decision • Don’t go forward with the solution if the 
• Describe the steps you followed to make a decision problem owner is uncomfortable
• Communicate clearly and frequently • Don’t withhold information in the
• Notify staff and managers hopes of having everyone agree

Develop a plan • Outline the steps to take to put the • Don’t underestimate the amount of time
solution into place you need to complete each step of the plan

• Identify the resources you need • Don’t move forward if your plan doesn’t
• Draft a realistic schedule meet your goals
• Reconsider your goals

Anticipate opposition • Build support for your solution • Don’t ignore the opposition
• Continue to communicate about your • Don’t block out opposing points of view,

plans and progress but don’t abandon the solution either

Take action Start following your plan soon after making a decision Don’t let inaction end your efforts to 
solve the problem

TABLE B-4: Implementing the solution do’s and don’ts

guidelines do don’t

Unintended consequences: when solving one problem spurs new ones

Anyone with an e-mail account has been frustrated by spam—junk
e-mail sent out in bulk to clog your inbox with advertisements for
often phony or fraudulent products. Recently, the flood of spam
slowed to a trickle when a group of servers in San Jose, California,
were disconnected from the Internet. These servers were considered
the source of 40 percent of the world’s spam. Shortly after that, the
antivirus developer McAfee reported that botnets had taken control
of about 12 million new IP addresses, or Internet accounts. A botnet
refers to a collection of software robots, or bots, that run independ-
ently on computers without revealing themselves to the owner.
They take advantage of computing resources and often gather 
e-mail addresses for spamming. What triggered the dramatic increase
in bots? McAfee researchers concluded they were a response to the

server shutdown in San Jose. The new bots were patrolling for new
e-mail addresses, which will eventually lead to new floods of spam.
“The question is not whether spam will return to previous levels,”
the McAfee report said, “but rather when it will return.”
This is an example of the law of unintended consequences, a truism
maintaining that any purposeful activity produces some unintended
consequences. The classic example is of a road bypass built to
relieve traffic congestion but results in two busy streets instead of
one. As you consider solutions, keep in mind that at least one of
them is likely to produce an unintended side effect.

Source: Freakonomics, “The Unintended Consequences of Attacking
Spam,” The New York Times, May 6, 2009.
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Monitoring and Managing
the Solution 
Complicated problems are seldom solved by making a simple decision. Most solutions involve related
choices, tasks, and the participation of others. Monitor and manage these activities to ensure a successful
outcome. Managers, coworkers, and other stakeholders expect you to deal professionally and competently
with interruptions, delays, and unexpected events. Planning for and identifying trouble quickly helps you
minimize the disruption and problems it causes. Table B-5 summarizes the do’s and don’ts of managing
solutions. Under Grace Wong’s management, the 12 � 12 project team has started to rework
schedules and develop promotional materials to offer Quest’s most popular tours more often. Grace asks
you to help monitor this solution.

1. Identify key variables 
Solutions to problems are abstract ideas, not tangible objects you can pick up, hold, and inspect, which
makes them difficult to monitor. Instead, identify the key variables or observable indicators that show
whether your solution is succeeding or failing. These are often symptoms of the problem itself, such as tour
enrollment, and are factors that should improve. Decide which variables are appropriate for your solution
and monitor them. For example, you might track weekly tour enrollment in Quest’s most popular tours.

2. Select an appropriate level of monitoring 
The level of monitoring, follow-up, and control varies for each problem. See Figure B-7. Complicated solu-
tions require close contact, while simpler problems need less attention. Budget time for monitoring by ask-
ing yourself if the solution requires a full-time commitment, daily activity, or only occasional monitoring. 

3. Involve others with the process
Engage others to help with your solution. Ask stakeholders and others to monitor changes and watch for
problems. Let people know what you changed and the outcomes you expect so they can observe the right
indicators. Also advise them about what action to take if something seems out of place. Follow up with
these observers to keep them aware and interested.

4. Be persistent
Spend some time every day monitoring, managing, and working on the problem. In most cases, it is better
to spend an hour or two every day managing your project than devoting a full day once a week. Consis-
tency and persistence will contribute to a successful conclusion. 

5. Make corrections promptly
Unforeseen complications or issues can cause your solution to go off track. If you detect a problem, it is usu-
ally best to make adjustments promptly. Problems tend to grow bigger with time and harder to tame. If you
need to change your plans, be sure to communicate them clearly to everyone involved. Then monitor indi-
cators very closely to ensure that the correction is working.
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ELEMENTS

1. Use a word processor such as Microsoft Office Word to open the file B-4.doc provided
with your Data Files, and save it as Monitor.doc in the location where you store your
Data Files

2. Read the contents of Monitor.doc, which describe a problem and solution
3. Describe how you would monitor the problem and solution
4. Save and close Monitor.doc, then submit it to your instructor as requested

Typically, the neces-
sary amount of man-
agement and control
decreases over time.

QUICK TIP

Stay connected with
the issues because
much can change in
a short time. 

QUICK TIP

YOU TRY IT
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FIGURE B-7: Levels of monitoring

Close
monitoring

Monitor

your solution 

frequently, such as

hourly or daily

Regular monitoring
Regularly check the status of your

solution according to a schedule

Occasional monitoring
Occasionally measure the status of your 

solution to look for unexpected problems
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Identify variables • Identify signs that your plan is working Don’t assume your plan is solving the problem; 
• Track objective measures of the solution’s success make sure it is by measuring the results
• Watch for symptoms of the original problem

Select a level of monitoring • Monitor complicated solutions closely • Don’t forget to budget for monitoring time in 
• Monitor simple problems occasionally your work schedule
• Spend at least some time every day monitoring, • Don’t monitor the solution only one day  

managing, and working on the problem a week 
• Continue to put your solution into place as 

you planned

Involve others • Ask stakeholders and others to help you • Don’t let yourself be the only one monitoring 
monitor changes the solution

• Let people know what you changed and the • Don’t forget to let others know what to do if
outcomes you expect they detect a problem

Correct problems • Make adjustments as soon as possible Don’t overlook signs that the solution is not 
• Communicate the changes to everyone involved working or the problem is returning

TABLE B-5: Managing solution do’s and don’ts

guidelines do don’t
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Verifying the Solution
Expect surprises when you implement a solution. Part of being an effective professional is staying involved
with a project until it is completed and making necessary corrections along the way. Ask yourself and
others how well the solution is working, how realistic your objectives are, and what is not working as
expected. When you identify a deficiency, take the responsibility for making a correction. Table B-6 out-
lines the do’s and don’ts of verifying the solution. You have been tracking tour enrollments for
the most popular tours at Quest Specialty Travel. Grace Wong asks you to develop a presentation that
describes the progress of the project and its success. See Figure B-8.

1. Define success
Define a successful solution using objective measures, if possible. For example, Quest wants to increase sales
by 12 percent. In other cases, success means that major symptoms disappear. Discuss your definition of suc-
cess with the problem owner and other stakeholders, and use the definition when you verify your work.

2. Test your solution 
Though a solution seems to be working superficially, it might break down under stress. Test your solution to
make sure it is successful. Determine a worst-case scenario and try to simulate it. However, avoid intro-
ducing hazards or additional problems. Does increasing sales by 12 percent really solve Quest’s income prob-
lems? Or do the extra expenses offset the gains? Play what-if to make sure your solution is robust. 

3. Avoid the problem in the future
Consider how well your solution holds up over time. What short- and long-term effects do your decisions
have on the organization? What else can you do to improve the longevity of your solutions? Who can mon-
itor and maintain the solution in the future? Document the problem so that the organization does not
make the same mistakes again.

4. Learn from the process
When you solve a problem, you and the organization should learn from the experience. Identify what you
did correctly and what you might have done differently. You can apply many of the lessons you learn in
other situations. Your company should also benefit from your efforts. Take the time to document your
results and make them available to others to reference in the future.

5. Take credit for your success
Your abilities to solve problems and make decisions are among your most valuable professional skills. When
you successfully complete a project, let others know what you and your team accomplished. The problem
owner, stakeholders, or your direct supervisor might not be aware of all that you have done. Communicate
your success with them professionally through a written report, oral presentation, or combination of the two. 

1. Use a word processor such as Microsoft Office Word to open the file B-5.doc provided
with your Data Files, and save it as Verify.doc in the location where you store your
Data Files

2. Read the contents of Verify.doc, which describe a solution
3. To test the solution, describe the worst-case scenario and how to avoid it 
4. Save and close Verify.doc, then submit it to your instructor as requested
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Identify how you
would conduct the
same project if you
had to redo it. 
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FIGURE B-8: Communicating progress
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Define success • Compare the current state to the goal state • Don’t forget to define success for the 
• Measure the changes that determine your success problems you solve
• Define success with the stakeholders and problem owner • Don’t consider the problem solved 

because major symptoms disappear

Test solution • Test the solution by considering the worst-case scenario • Don’t look at superficial parts of the 
• Stress the system and see if you still have solution only

the desired results • Don’t create a dangerous or 
problematic test

Avoid problems • Consider how long your decisions will • Don’t overlook long-term effects
affect the organization • Don’t hold yourself back by making 

• Train someone else to monitor the solution your self the only person who knows to 
as necessary how manage the problem and solution

Learn from success • Make sure you and the organization learn Don’t fail to take credit for your 
from the success contributions to the success

• Document your results

TABLE B-6: Verifying solutions do’s and don’ts

guidelines do don’t
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Using Adaptive Techniques 
Many groups use adaptive techniques to solve problems. Instead of gathering data, analyzing it, and
exploring alternatives systematically, most adaptive techniques involve a combination of intuition, logic,
and common sense. Adaptive techniques are less precise than traditional problem-solving methods, but are
appropriate in many cases. You should be familiar with these approaches and when they should and should
not be used. Table B-7 describes the do’s and don’ts for using adaptive techniques. Although Quest
is meeting its goals in the 12 � 12 project, Grace Wong suggests that you learn about adaptive techniques
for solving problems so that you can apply them to other problems in the organization.

1. Consider when to use adaptive techniques
You might not want or be able to follow a complete problem-solving process for many reasons. In the cases
shown in Figure B-9, it is appropriate to use an adaptive technique.

2. Manage by exception 
When time is limited, managing by exception may be appropriate. Spend your available time concentrating
on the most important issues and address symptoms that are clearly deviating from the expected norm. By
focusing your attention on the most significant problems, you are more likely to make a difference than
you would if you spread yourself too thin.

3. Stagger your decisions
When you are faced with an expensive option or an irrevocable decision, consider making incremental
choices first. Make partial or intermediate decisions to avoid committing to a major decision. For example,
you might recommend that Quest renegotiate new terms with a Japanese tour operator before dropping a
tour in Japan. Even if you later decide that dropping the tour is necessary, the favorable terms you negoti-
ated provided some savings.

4. Hedge your bets
Committing to a single option or alternative is inherently risky. Spread your risk by avoiding decisions that
lock you into a single choice. Consider a solution that includes multiple options. By using more than one
approach, you are more likely to have some success—even if one approach doesn’t work. 

5. Delay or defer a solution
If you are having trouble finding a good solution that meets your goals, slow down and delay selecting a
single course of action. Use the time to develop other options and gather more information. Occasionally,
the problem will resolve itself. More often, the symptoms continue to grow, or events change the nature of
the problem. For example, Quest might wait to promote popular tours until customers feel the economy is
improving in general.

1. Use a word processor such as Microsoft Office Word to open the file B-6.doc provided
with your Data Files, and save it as Adaptive.doc in the location where you store your
Data Files

2. Read the contents of Adaptive.doc, which list common problems
3. Use adaptive techniques to offer a solution for each problem 
4. Save and close Adaptive.doc, then submit it to your instructor as requested
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The most obvious
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always the most
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Monitor the prob-
lem, however, so it
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FIGURE B-9: Appropriate times to use adaptive techniques

Consider using adaptive techniques when:

• You have a limited amount of time to work

• An exhaustive analysis is not needed

• The risks are minimal and downside costs   

   are low

• The solution is easily reversible
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Manage by exception • Spend your available time concentrating on the most • Don’t focus on small or insignificant 
important issues problems, even if they are easier to solve

• Use your limited time addressing factors deviating • Don’t commit to a plan you cannot fulfill
from the expected norm

Stagger decisions Make incremental changes when faced with Don’t make a complete commitment to a major
expensive or disagreeable alternatives decision if you are not prepared to do so

Spread risk Look for a solution that includes multiple options Don’t make decisions that lock you into a 
single choice

Delay decision • Slow down and delay committing yourself to a course Don’t ignore the problem while you are deferring
of action the decision

• Find time to develop other options and gather more
information

TABLE B-7: Adaptive techniques do’s and don’ts

guidelines do don’t

Solving problems in a blink

In his recent book, Blink, the Power of Thinking Without Thinking,
Malcolm Gladwell explores intuition, hunches, and other abilities
to make decisions in the blink of an eye. Gladwell claims that spon-
taneous decisions—one type of adaptive technique—can be better
than those explored with scientific analysis and precision. He
attributes this ability to an unconscious technique he calls “thin-
slicing”: the ability to sense what is important from a very narrow
period of experience. Blink provides many examples of this
phenomenon. A famous Greek statue known as the kouros was said
to be excavated in Greece. However, when it was exhibited at the
J. Paul Getty Museum in California, many museum visitors
remarked that something was not right—the statue didn’t look like
it had ever been in the ground. The visitors’ “blink moment” was

later discovered to be correct: the statue was a fake. Gladwell
argues that professionals often collect too much information, and
that experts can make better decisions in snap judgments than
they do after months of evaluating data. Experienced physicians
often use thin-slicing to diagnose diseases with uncommon
symptoms. Effective salespeople use the technique as they meet
customers and discuss their needs. In both cases, the intuitive
decisions might be correct only because years of training, practice,
and experience have been condensed to useful information that
can be retrieved without conscious effort.

Source: Malcolm Gladwell, Blink, The Power of Thinking Without
Thinking, Little, Brown, 2005.
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Developing Ethical Solutions
Ethics are standards of behavior that direct how people should act. Ethics involves making moral decisions
and choosing between right and wrong. When applied to problem solving, ethical behavior leads to
appropriate decisions, not necessarily the optimal ones. As you work to solve problems, consider the situa-
tion from an ethical, as well as practical, perspective. Table B-8 summarizes the do’s and don’ts of devel-
oping ethical solutions. One consequence of concentrating tours in a few areas is that adventure
travel can create ecological stresses. You and Grace discuss the ethical implications of your decision and
look for ways to relieve the pressures on the environment for Quest’s top five tours. See Figure B-10.

1. Identify ethical issues
Most decisions have an ethical dimension, so you should identify and consider the ethics of each decision
you make. Could your decision harm someone else? Should you consider more than simply finding the
most efficient solution? What are the long-term implications of your decisions? Consider other people and
groups that have a stake in the outcome, and keep their perspectives and interests in mind. 

2. Compare costs and benefits
Your solutions can create both benefits and costs for yourself and others. So-called tough decisions include
elements of both. Making decisions involves weighing the pros and cons and choosing the best trade-offs.
Identify the options that produce the most good and do the least harm. Many professional organizations
develop codes of ethics, which are often available online.

3. Consider other people
Your decisions frequently affect others in an organization. People will remember how you treat them long
after the problem that you are working on has been forgotten. Be sensitive to how your actions affect oth-
ers—both those within and outside of your immediate workgroup. Make decisions that cause the fewest
drawbacks for others. 

4. Serve broad interests
Look beyond your own objectives and consider the organization as a whole. Consider each alternative and
the people who would be affected by it. Solutions that serve the interests of a broader group are preferable
to those that only benefit certain individuals. 

5. Be true to yourself
When you solve problems, you are contributing to your reputation—either positively or negatively. Not
only will you be judged on the success of your solution, but also on the steps you took to accomplish the
task. As you make decisions, ask yourself if the option you are considering is consistent with the sort of per-
son you want to be. Always assume that other people will be aware of what you are doing. Never compro-
mise your values for some short-term benefit. 

1. Use a word processor such as Microsoft Office Word to open the file B-7.doc provided
with your Data Files, and save it as Ethical.doc in the location where you store your
Data Files

2. Read the contents of Ethical.doc, which describe an ethical dilemma
3. Describe how you would make a decision in this scenario and why 
4. Save and close Ethical.doc, then submit it to your instructor as requested
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FIGURE B-10: Questions to ask before making a decision

Questions to ask
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decision?
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Does this

decision 

break any 

laws or 

ethical

standards?

How would I

feel if this

decision were

broadcast on

the news?

Problem Solving 41Solving the Problem

Identify ethical issues • Consider whether your decision benefits everyone involved • Don’t make decisions that cause
• Look for ethical alternatives to the most efficient or harm to others

practical solution if necessary • Don’t forget that others have a stake
in the outcome of your decision

Consider costs and benefits • Weigh the pros and cons of each decision, including Don’t select an option that has
ethical factors far more costs than benefits

• Determine whether the end result justifies the means
• Find options that produce the most good and do the least harm

Consider other people Be sensitive to how your actions affect others inside and Don’t treat others poorly as you 
outside the organization make decisions and solve problems; 

they are unlikely to forget

Serve broad interests • Consider the objectives of the organization Don’t make a decision solely on 
as well as your own how it benefits you

• Look for solutions that serve the interests of a broad group

Be true to yourself Remember that you are judged on the success of your solution Don’t compromise your values for a 
and on the steps you took to accomplish the task short-term benefit

TABLE B-8: Ethical solutions do’s and don’ts

guidelines do don’t
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Technology @ Work:
Mashups
A mashup is a Web application that combines features or information from more than one source. For
example, Figure B-11 shows the Joblighted Web site, a mashup between Google Maps and online job
boards to show where employers are advertising job openings. Businesses are using mashups to develop
views of information that aid in decision making. Business mashups typically combine data from internal
and public sources, and publish the results within the company for employees to use. They must also meet
business software requirements for security, reliability, and usability. Grace Wong has heard about
Web mashups, and wonders if Quest could develop an in-house version that uses mapping Web sites and
local data about weather, events, and travel information. She asks you to learn the basics of mashups and
their benefits to business.

1. Use the best of the Web
Mashups are often created from parts of Web applications and services and result in innovative resources.
Because they present information in new ways, they can help you to make decisions, especially quick deci-
sions that depend on factors such as weather, traffic, and other volatile systems. For example, if your com-
pany does business overseas, it could create a mashup between translation services such as AltaVista’s Babel
Fish or Google Translate, which translate selected data and Web pages, and local news so you can find the
latest news in your native language.

2. Find mashups by type
The two main types of mashups are consumer and business, and the two types overlap. Consumer mashups
include mapping, photo and video, search, shopping, and news. News mashups use sources such as the New
York Times or the BBC and syndication technologies such as Really Simple Syndication (RSS) to provide per-
sonalized news summaries on your desktop.
Business mashups generally help employees process information or decision makers view information in
new ways. For example, online retailers can combine customer orders with credit card approval and protec-
tion systems from banks to offer secure online payment for orders. Managers can view mashups called
dashboards, windows that graphically summarize information about how a business is operating.

3. Create a mashup
Online tools such as Yahoo Pipes (http://pipes.yahoo.com/pipes), Microsoft Popfly (www.popfly.com), and
Kapow Technologies (www.kapowtech.com) let you create mashups online. In general, you start by selecting a
source of data such as Google Maps, Flickr images, or Twitter conversations, and then connect it to a tech-
nology, such as a traffic reporter, slide show, or timeline. If you want to publish the results, subscribe to a
Web service that hosts mashup sites. Yahoo Pipes and Microsoft Popfly provide galleries of sample mashups,
such as the Virtual Earth gallery shown in Figure B-12, which showcases mashups created with Microsoft
Virtual Earth and the Live Services technology.

1. Open a Web browser such as Microsoft Internet Explorer or Mozilla Firefox, and go to
the Microsoft Virtual Earth gallery of mashups at http://dev.live.com/mashups

2. Select two or three sample mashups and explore their Web sites
3. Take at least three screenshots of your activities on the Web site and e-mail them to your

instructor 
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Like automobile
dashboards, business
dashboards display
current information
about an organiza-
tion’s performance.
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FIGURE B-11: Joblighted, a mashup of Google Maps and online job services
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FIGURE B-12: Gallery of Virtual Earth mashups
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Practice
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You can complete the Soft Skills Review, Critical Thinking 
Questions, Be the Critic exercises, and more online. Visit
www.cengage.com/ct/illustrated/softskills, select your book, 
and then click the Companion Site link. Sign in to access 
these exercises and submit them to your instructor.

d SOFT SKILLS REVIEW

Gather and analyze data.

1. Before you start collecting new information through observations or experiments, you should: 
a. analyze the alternatives c. make quick decisions
b. look for sources of existing information d. subscribe to new sources of information

2. What kind of data should you collect to solve a problem of customer dissatisfaction with a product
or service?
a. Employee reports and logs c. Customer surveys and comments
b. Secondary sources, such as books and Web sites d. Organization records, trade associations, and business

databases

Develop alternatives.

1. Why should you use your creativity when developing alternatives?
a. To identify as many ideas as possible c. To stay anchored to your initial ideas
b. To enjoy the experience d. To delay a decision

2. Which of the following is a useful creativity tool for generating ideas?
a. Mind map c. Brain wave
b. Mindstorm d. Mashup

Evaluate options.

1. Cost, time, and usefulness are examples of:
a. primary resources c. adaptive techniques
b. common problems d. evaluation criteria

2. Which of the following should you not do before making a decision?
a. Weigh the criteria c. Rate the alternatives
b. Wait for the ideal solution d. Select an evaluation method

Implement the solution.

1. An effective plan for implementing a solution includes a(n):
a. analytical hierarchy matrix c. schedule
b. collective wisdom indicator d. mind map

2. Communication about your proposed solution should include:
a. a notice that you have a limited amount of time c. a worst-case scenario
b. a code of ethics d. details about how the solution will be put in place

www.cengage.com/ct/illustrated/softskills


Monitor and manage the solution.

1. Which of the following is not a variable you might track when monitoring a solution?
a. Expert advice c. Production logs
b. Daily sales data d. Customer surveys

2. What should you do if your solution is not causing expected improvements?
a. Wait for the problem to solve itself c. Abandon the solution
b. Adjust the solution promptly d. Stop monitoring efforts

Verify the solution.

1. When testing a solution, you should:
a. create the most stressful test possible, even if it is c. consider the worst-case scenario

dangerous d. make the results confidential
b. stick to the superficial part of the solution

2. Why might you give a presentation after verifying a solution?
a. To communicate your progress c. To provide an opportunity for brainstorming
b. To entertain your colleagues d. To defer a decision

Use adaptive techniques.

1. In which of the following scenarios is an adaptive technique not appropriate?
a. You have a limited amount of time to work c. The risks are minimal and costs are low
b. The solution is easily reversible d. You need an exhaustive analysis

2. Negotiating new terms with a tour operator instead of dropping the tour is an example of:
a. using your intuition c. risk analysis
b. managing by exception d. staggering a decision

Develop ethical solutions.

1. Ethical problem solving leads to solutions that: 
a. produce the most good while doing the least harm c. are perfect
b. serve narrow interests d. have more costs than benefits

2. Which of the following is not an example of an ethical dilemma?
a. Cut expenses, though many employees will lose c. Sell new products abroad, though they are banned

their jobs in this country
b. Reduce quality, even if it makes a product less safe d. Increase sales of services, though the services are new

Technology @ work: Mashups

1. What is a mashup?
a. A matrix for making decisions c. An informal way to make decisions based on intuition
b. A way to use groups to solve problems or common sense

d. A Web application that combines features or
information from more than one source 

2. A business might create a mashup to:
a. develop views of information that aid in c. test solutions using worst-case scenarios

decision making d. schedule Web conferences
b. learn how to manage by exception
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d CRITICAL THINKING QUESTIONS
1. To increase sales at an electronics store, your manager is advertising a popular music player at an unusu-

ally low price. When customers arrive at the store requesting the music player, the manager wants you
and other sales people to steer customers to a more expensive alternative. Should you go along?

2. Built-in obsolescence means designing products that will degrade over time or otherwise need to be
replaced. Many products depend on built-in obsolescence to ensure sales, such as light bulbs, batteries,
and electronic devices. Do you think selling products with built-in obsolescence is an ethical way to do
business?

3. Some people are habitually indecisive. They let others make decisions and then follow along whether
they agree or not. Why do you think they behave this way?

4. Do groups make better decisions than individuals? What are the pros and cons of working in a group to
make decisions? Which do you prefer and why?

5. Culture can influence how organizations and people make decisions. For example, a recent study of
Japanese and American business students compared how the students used software to purchase a car.
The results contradict popular stereotypes and suggest that the Japanese students used a more intuitive
process to make decisions, while the Americans relied on statistics and analysis. Suppose someone you
know is about to work for a company in another culture. What advice would you give them about mak-
ing decisions? 

d INDEPENDENT CHALLENGE 1
Lawrence Media in Nashville, Tennessee, specializes in promotional products for businesses, such as corporate apparel, execu-
tive gifts, and product giveaways. As an assistant to Ken Lawrence, the founder of the company, you often attend meetings to
discuss sales and marketing strategies. Lawrence Media has a new line of digital organizers that companies can buy and
provide to customers and sales people as promotions. Ken needs to decide on the best way to sell the organizers. Figure B-13
shows the decision matrix he has created and asks you to help him complete it. 
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Options for Selling Digital Organizer

C. Face-to-face sales calls

D. In special flyer

B. In quarterly catalog

A. On company Web site

A B C D Row Sum Rank

FIGURE B-13

a. Use presentation software such as Microsoft Office PowerPoint to open the file B-8.ppt provided with your Data Files,
and save it as Matrix.ppt in the location where you store your Data Files.

b. Ken Lawrence can select only one alternative for selling the digital organizer. Complete the decision matrix in
Matrix.ppt, using Figure B-5 as a guide.

c. Submit the presentation to your instructor as requested.

d INDEPENDENT CHALLENGE 2
You work with Carla Marcus, the owner of Sage Realty Services in Winnetka, Illinois. Employee morale is low, and Carla
wants to take her staff on a company retreat to boost morale and brainstorm ways to stimulate sales. She wants to have the
retreat in a place that offers meeting facilities, access to entertainment, and access to business resources such as computers,



a. Use presentation software such as Microsoft Office PowerPoint to open the file B-9.ppt provided with your Data Files,
and save it as Retreat.ppt in the location where you store your Data Files.

b. Based on the description of Carla’s problem and the example shown earlier in Figure B-4, complete the table by
adding points, scores, and totals.

c. Highlight the best option for Carla according to your analysis.
d. Submit the presentation to your instructor as requested.

d REAL LIFE INDEPENDENT CHALLENGE
You can apply the decision-making techniques you learned in this unit to the decisions you need to make in other parts of
your life, such as what job to accept, whether to buy or rent a house or apartment, and whether to continue your formal
education. Select a decision you need to make, and then identify possible solutions.

a. Select a decision you need to make. Choose one that demands careful consideration and analysis.
b. Use one of the tools presented in this lesson to generate possible alternatives. For example, brainstorm a list of

alternatives or create a mind map.
c. Use a tool such as a decision table to rate the alternatives. 
d. Use a different tool to rate the alternatives, and then compare the results. 
e. Now that you’ve applied logic to your decision, do you intuitively agree with the results?

d TEAM CHALLENGE
You are working for Colorado Green Builders, a company in Boulder, Colorado, specializing in sustainable building. The goal
of your company is to design and build structures that use energy, resources, and materials efficiently, protect the health of
occupants, improve the productivity of employees, and reduce waste, pollution, and environmental degradation. Your man-
ager, Amanda Karlson, asks you and your team to consider whether Colorado Green Builders should accept a new project. The
project involves building an information center in the Colorado Rocky Mountains. The building will be “off the grid,” mean-
ing that the building will be self-sufficient and will not rely on public utilities for power or water. Amanda suggests you follow
the steps below to make your recommendations:

a. Individually, learn what is involved in green building and creating off-the-grid structures. Outline a plan of up to six
steps for building the information center.

b. Meet as a group to discuss what would happen if the project fails miserably. Compile a list of the reasons for 
the failure.

c. Sort the list into categories, such as technology obstacles, community opposition, and lack of knowledge.
d. Revise your plan to correct its flaws and to avoid the potential problems.
e. Submit the plan to your instructor as requested.

copiers, and meeting facilitators. She has narrowed her choices to four locations, and created a table to rank and weigh each
choice. Figure B-14 shows the table. Carla asks you to help her evaluate the alternatives.
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Company Retreat

Each alternative = 25%

Las Vegas

Smoky Mountains

New York

Orlando

Transportation

cost

Points Score Points Score Points Score Points Score
Total

Score

Meeting

facilities
Entertainment

Business

resources

FIGURE B-14
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d BE THE CRITIC
You are working for Kaboodle Software, a company that designs useful desktop gadgets for computer users. Your boss, Peter
McNally, is planning a major overhaul of the company Web site. Peter is trying to decide whether to hire an outside Web
design firm to create the Web site or do it in house using company programmers. To help make the decision, Peter listed the
pros and cons of his two alternatives, as shown in Figure B-15. In the end, Peter made a gut decision and now plans to revise
the Web site in house. Analyze Peter’s decision, noting its weaknesses, and send a list of the weaknesses to your instructor. 
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Hire an Outside Web Design Agency?

Pros
Quality of work

Expertise

Work more quickly

Have graphical resources

High cost

Don’t know our products

Not as flexible

Loss of control

Cons

FIGURE B-15



Thinking Critically
Suppose you were building a bridge across a river. You would determine how people would

cross the bridge—by foot, car, or train, for example—find the best spots for the founda-

tions on either side of the river, and take measurements. You might consider a few styles of

bridges, and then select the one that meets your needs. You would draw designs on paper

and build at least one model to make sure the bridge could bear the load of traffic as it

crossed. Finally, after creating schedules and enlisting help from experts, you would dig

the first hole for the bridge foundation. All of these activities involve analyzing, evaluat-

ing, and making objective decisions to make sure the result is sound and successful. The

same is true for critical thinking. In this unit, you explore what it means to think critically

and how to become a critical thinker. At Quest Specialty Travel, you have been

working with Grace Wong, the vice president of finance, to solve the problem of declining

sales. Your project team is now tracking the progress of the solution: increasing the enroll-

ment of Quest’s most popular tours. These tours include trips to Italy, France, and

Australia. So far, the enrollment for the France and Australia tours have improved steadily.

In fact, the Burgundy by Bike tour is now one of the top five all-time best sellers. However,

sales for the active tours in Italy remain flat, despite the region’s popularity. Grace asks you

to help her determine the reasons for the flat sales.

OBJECTIVES Understand critical thinking

Identify arguments

Assess the credibility of 

an argument

Explore weaknesses in an argument

Overcome obstacles to critical

thinking

Avoid deductive reasoning fallacies

Avoid inductive reasoning fallacies

Become a critical thinker

C-1.doc

C-2.doc

C-3.doc

C-4.doc

C-5.doc

C-6.doc

C-7.doc

C-8.ppt

C-9.ppt

Files You 
Will Need:

UNIT

C
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UNIT

C
Problem 
Solving

Understanding Critical
Thinking
One characteristic that differentiates humans from other animal species is the ability to think, reason, and
make informed judgments about observations and facts. Thought and thinking are natural, sometimes
automatic mental processes that include reasoning, remembering, imagining, and reflecting, for example.
Critical thinking generally requires more analysis, evaluation, discipline, and rigor. The goal of criti-
cal thinking is often to improve choices and reduce the risk of adopting or acting on a flawed assumption.

Grace Wong says that investigating the reasons for the flat sales of Italian tours requires critical
thinking. She advises you to learn more about critical thinking to help her solve the sales problem.

Ask yourself the following questions as you prepare to improve your critical thinking:

• What is critical thinking?
Critical thinking is the thoughtful, deliberate process of deciding whether you should accept, reject, or
reserve judgment about a particular idea. It is also a measure of your confidence in the idea itself. Use criti-
cal thinking whenever you make a decision, solve a problem, take an action, or decide what to believe.
Although the word critical can mean to find fault or to criticize, critical thinking is not a negative activity.
Rather, it is a process where you ask questions, challenge assumptions, examine claims, and identify alter-
natives or answers. See Figure C-1.

• What is a claim?
A claim is a statement that someone says or writes about a topic. The claim can be true or false. Many state-
ments are not claims. For example, when you greet someone or ask a question, the statements are generally
not either true or false. In contrast, you can measure the amount of truth in a claim. For example, if a col-
league claims the Quest tours to Italy are the most popular, you can refer to tour sales to determine if that
claim is true. When you are presented with a claim, you decide whether to accept, reject, or investigate it.

• What is an issue?
When you are solving problems or engaged in other activities that demand critical thinking, you are exam-
ining and thinking about an issue. In general terms, an issue is any controversial subject that you discuss,
dispute, or review. An issue is different from a simple topic of conversation because it raises questions or
concerns. For example, the Italian tours at Quest are an issue—their sales should be increasing, but they are
not, which raises concerns about the tours.

• What is an argument?
In common usage, argument means a heated discussion between people. In the context of critical thinking,
an argument is a set of one or more claims that support a particular conclusion. The claims are sometimes
called premises. When you try to persuade someone to adopt your point of view, you typically make an argu-
ment and offer evidence that helps prove your claim as true. You should also evaluate other peoples’ claims
carefully and decide whether you accept their arguments.

• What is the difference between facts and opinions?
Thinking critically demands that you distinguish between fact and opinion. Typically, a fact is a claim that
is considered to be true. An opinion is a claim that someone believes is true. Opinions may or may not be
factual, even though people often assert their opinions as facts. Figure C-2 compares facts and opinions. If
you can collect data about and analyze a claim, it is said to be a factual matter. This term suggests that
you are not certain the claim is a fact, but could prove or disprove if necessary.

DETAILS

Some speakers signal
their opinions by
saying, “I think,” or
“The way I see it.” If
they don’t, evaluate
their claims and
question whether
they are facts or
opinions.

QUICK TIP



FIGURE C-1: Steps in critical thinking
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Overseas travel is considered

a luxury in a recession.

Italy is too expensive.

Italy just doesn’t appeal to

our customers anymore.

OpinionsFacts

Enrollment for the Italian

tours has not increased in six

months.

Italy accommodates a wide

range of budgets.

Overseas travel has declined

by 3% since last year.

FIGURE C-2: Facts and opinions
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Identifying Arguments
To organize your ideas when thinking critically, you identify, construct, and evaluate arguments, which are
statements or explanations that support your ideas. At least one idea is your premise—what you claim
or contend. The other element of an argument is the conclusion. See Figure C-3. A well-constructed argu-
ment offers premises as reasons to accept the conclusion. When thinking critically, you identify and ana-
lyze arguments and issues that people present to you. You also develop sound and rational arguments
when trying to persuade others. Table C-1 lists the do’s and don’ts for identifying arguments. 
When you and Grace meet with the project team, a colleague notes that reservations for the Trekking Tus-
cany and Trekking Umbria tours increase significantly when they are promoted actively. He argues that
Quest should run a special promotion on Italian tours. You listen carefully to identify his arguments before
responding.

1. Identify the arguments
To identify arguments that others make, ask yourself the following questions: What is the other person try-
ing to communicate, illustrate, or prove? What evidence or rationale does the other person present to sup-
port his or her argument? What conclusion does the speaker want you to draw from his or her argument? 

2. Look for argument indicators
Speakers often use premise or conclusion indicators as signals to catch your attention. Words such as
because, since, assuming that, for, as, and similar expressions suggest that the speaker is stating a premise.
Phrases including as a result, that means, or as you can see are examples of conclusion indicators. 

3. Differentiate between an argument and an assertion
When analyzing issues, be sure to differentiate between arguments and assertions. An assertion is a simple
statement that does not include any supporting evidence. For example, “Customers like culinary tours,” is
an assertion. If the follow-up statement provides evidence or a rationale for the statement, it becomes an
argument. 

4. Recognize deductive arguments
Deductive reasoning typically takes an argument from general observations or premises to a specific con-
clusion. If the premises are true, then you assume the conclusion is valid. Figure C-4 compares deductive
and inductive arguments. 

5. Recognize inductive arguments
Inductive reasoning attempts to draw a broad conclusion from specific examples or premises. These
arguments are generally not as logically sound as deductive arguments and should be considered carefully.
Conclusions from inductive reasoning are more likely to identify patterns and offer alternatives than deci-
sive action. See Figure C-4.

1. Use a word processor such as Microsoft Office Word to open the file C-1.doc provided
with your Data Files, and save it as Arguments.doc in the location where you store
your Data Files

2. Read the contents of Arguments.doc, which describe a scenario
3. Use the guidelines in this lesson to identify the premise and conclusion of each

argument 
4. Save and close Arguments.doc, then submit it to your instructor as requested
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People sometimes
omit an obvious
conclusion, assum-
ing you can recog-
nize it on your own.

QUICK TIP

Making assertions
without giving rea-
sons is characteristic
of dogmatic or
biased thinking,
which you can avoid
by supporting your
arguments with
evidence.

QUICK TIP



FIGURE C-3: Identifying arguments

Customers enroll in the 

Italian tours during
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Because... That means...
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ConclusionPremise
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Inductive reasoning:

from specific to general

Deductive reasoning:

from general to specific

That means Quest

should...

Because...

That means Quest should...

Because...

Enrollments for Quest culinary tours

and cooking classes

are usually high

The Italian tour

enrollments need

to be increased

Offer cooking 

classes

in Itally

Five recent

customers

on the Tuscany

tour rented motorcycles

Provide motorcycles to

Tuscan travelers

FIGURE C-4: Comparing deductive and inductive arguments

Identify argument elements • Consider what someone is trying to • Don’t make an argument without verifying 
communicate, illustrate, or prove your claims

• Look for the evidence or rationale the other • Don’t accept another’s conclusion without
person presents to support an argument evaluating it

• Evaluate the conclusions • Don’t confuse an assertion, which doesn’t include 
• Listen for premise and conclusion indicators supporting evidence, with an argument, which does
• Distinguish between assertions and arguments

Use deductive reasoning Draw a conclusion from general observations Don’t offer a conclusion based on faulty information
if the premises are true

Use inductive reasoning Use the conclusions of inductive reasoning to Don’t rely on inductive arguments, which are not 
identify alternatives and patterns as strong as deductive arguments

TABLE C-1: Identifying arguments do’s and don’ts

guidelines do don’t
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Assessing the Credibility 
of an Argument
Assess arguments to determine how credible they are. You determine whether an argument is plausible,
authentic, or convincing by evaluating the validity and strength of the supporting evidence. If the evi-
dence is objective and factual, you can accept the argument’s conclusion as true. Follow the steps out-
lined in Figure C-5 to assess the credibility of an argument. Grace asks you to assess the credibility
of the argument that Quest should promote the Italian tours more aggressively. 

1. Consider the validity of the argument
Instead of labeling an argument as good, bad, true, or false, arguments whose premises clearly support their
conclusions are said to be valid. A valid argument has a conclusion that logically follows from the prem-
ises. If an argument is valid and the premises are true, the conclusion must be true. 

2. Make sure the argument is sound
An argument is valid if it logically follows the premises, even if one of the premises is false. It is considered
a sound argument if its premises are also true. Examine the evidence that someone presents and judge
whether it is accurate. Do not accept the conclusions unless the argument itself is sound. Figure C-6 com-
pares valid and sound arguments.

3. Assess the credibility of the source
Consider the source of the information that you consider as you solve problems and make decisions. Gener-
ally speaking, the more knowledgeable and expert a person or source is, the more credible their informa-
tion. People with firsthand knowledge or direct observations are usually more credible than those with
secondhand information. Respected books, media outlets, and Web sites are preferable to tabloids, talk
shows, and personal blogs. 

4. Consider reasons based on authority 
Claims that experts or authorities make are typically credible and reliable. An expert is someone who,
through education, experience, or special training, has thorough knowledge of a subject. For example, you
can take arguments from engineers, medical doctors, and attorneys more seriously than those of laypeople.
However, don’t assume an expert in a one area is an authority in others. For example, don’t rely on a physi-
cian for investment advice.

5. Compare the argument to your background knowledge 
Compare claims to your own background knowledge, which is the collection of beliefs, facts, experi-
ences, and observations you have amassed during your life. Common sense is also part of your background.
You are more likely to dismiss claims that conflict with your background knowledge, though you should
keep an open mind. Accept compatible claims as plausible and worthy of additional consideration. 

1. Use a word processor such as Microsoft Office Word to open the file C-2.doc provided
with your Data Files, and save it as Assessing.doc in the location where you store your
Data Files

2. Read the contents of Assessing.doc, which list various types of arguments
3. Use the guidelines in this lesson to identify the sound argument, then write an explana-

tion of why you selected it 
4. Save and close Assessing.doc, then submit it to your instructor as requested 

Thinking CriticallyProblem Solving 54

UNIT

C
Problem 
Solving

ESSENTIAL
ELEMENTS

YOU TRY IT

A source can be a
document, a person,
a speech, an obser-
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Experts are not
always right, so eval-
uate their arguments
as you do arguments
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The term information
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ability to recognize,
analyze, and judge
the quality of
information.
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FIGURE C-5: Assessing the credibility of an argument

Identify the conclusion:
Quest should promote

Italian tours

Identify the premise:
Enrollments increase

during promotions

Does the conclusion

follow from the

premise?

Are the premises

reasonable?

Accept the 

argument

Reject the 

argument

Reject the

argument

No

Yes

No

Yes

Valid but unsound argument

Rome is a city.

Travelers prefer beaches to cities.

That means travelers would rather

go to the beach than to Rome.

Overseas tours are enlightening.

Trekking in Tuscany is an overseas tour.

That means the Trekking in Tuscany

tour is enlightening.

Sound argument

Valid argument

with true premises
Conclusion logically

follows from the

premises but is incorrect
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Exploring Weaknesses 
in an Argument
When evaluating the merits of ideas, evidence, or proposals that others present to you, remember that
because no argument is perfect, all arguments have some weaknesses. Occasionally, the person making
the argument tries to overlook these flaws and hope that you and other listeners do not notice. Often, the
fear is that if you see a particular flaw in an argument, you will reject the entire idea. As a critical thinker,
avoid taking an all-or-nothing approach to arguments. However, assess each argument according to its
strengths and weaknesses. Table C-2 identifies the do’s and don’ts for exploring weaknesses in an argu-
ment. You are participating in a general staff meeting that is continuing to brainstorm ways to
improve tour enrollments. As you do, you listen carefully to your colleagues’ arguments and consider how
strong they are.

1. Consider how to test the claims and premises
A scientific approach tests ideas and arguments to verify their correctness. If you cannot test an assertion,
you cannot know whether it is valid. When you are presented with an argument, consider whether and how
you can test the claims and premises. See Figure C-7.

2. Evaluate the relevance
A well-crafted argument explains its subject clearly and presents claims that relate to the conclusion. If argu-
ments are well presented, but their claims are not relevant to the conclusion, you cannot reasonably predict
the conclusion based on the assertions because they are not related. If a claim is not relevant to the conclu-
sion, you can discount the value of the argument.

3. Look for dubious assumptions
One argument is normally considered to be stronger than another if it requires fewer assumptions. An
assumption is a proposition or claim that you take for granted as though it were known to be valid. Dubi-
ous assumptions are unlikely to happen. 

4. Compare the argument to other data, observations, and ideas
Sometimes an idea, alternative, or solution is unique and turns out to be a creative breakthrough. However,
in most cases, arguments should be consistent with other accepted ideas and observations. A critical thinker
compares information to other data and looks for incompatibilities and inconsistencies.

5. Identify alternative explanations
Keep your eyes open for alternative explanations and rationales. When someone suggests that X causes Y,
don’t immediately assume that statement is true. Ask yourself if something else might cause Y, or if it is log-
ical to assume that X is really the cause. 

1. Use a word processor such as Microsoft Office Word to open the file C-3.doc provided
with your Data Files, and save it as Weaknesses.doc in the location where you store your
Data Files

2. Read the contents of Weaknesses.doc, which describe various arguments
3. List the reasons each argument is weak 
4. Save and close Weaknesses.doc, then submit it to your instructor as requested 
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FIGURE C-7: Evaluating argument weaknesses

“The decline in travel is due to

a shift in the world’s Adrsta

(an invisible mythical force).”

Argument Weakness

Although the speaker might

feel strongly about it, the 

argument is not testable and 

should not be seriously

considered.

“The trade imbalance between

several Asian countries and the

United States is growing. I have the

current Commerce Department data

on my computer. The decline in 

tour bookings must be due, in part,

to this imbalance.”

Trends in Asian imports are

unlikely to directly affect tour

bookings. Unless they do,

you can discount the value of 

the argument.

“When the airlines deeply discount

their airfares early next year, we will

be able to lower our tour prices and 

regain some of our market share.”

Counting on airlines to

discount their airfares is a

dubious assumption.
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Test claims Take a scientific approach by verifying ideas and arguments Don’t accept an assertion if you cannot test it

Evaluate relevance Check to make sure the claims relate to the conclusion Don’t buy into an argument if it is well presented but 
the claims are not related to the conclusion

Look for assumptions Give more weight to arguments with fewer assumptions Don’t accept dubious assumptions

Consider consistency Look for arguments consistent with accepted Don’t ignore ideas, alternatives, or solutions that 
ideas and practices might be unique and turn out to be a creative 

breakthrough 

TABLE C-2: Exploring argument weaknesses do’s and don’ts

guidelines do don’t
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Overcoming Obstacles 
to Critical Thinking
You develop critical thinking as a skill over time through practice and repeated application. Learn to rec-
ognize typical obstacles to critical thinking so you can anticipate and work through them. Table C-3 lists
the do’s and don’ts for overcoming obstacles to critical thinking. Grace Wong is not convinced
that Quest needs to promote the Italian tours more aggressively. When she checked the advertising
expenses, she found the Italian tours are already being promoted heavily. She asks you to help you find
the root of the problem, which will require additional critical thinking. You prepare to overcome typical
obstacles so you can help Grace find a solution.

1. Avoid egocentric thinking
Being egocentric means seeing the world from your own point of view, assuming you are the norm or cen-
ter. This thinking limits your ability to appreciate other points of view or see past your limitations. 

2. Be aware of your social conditioning
Social conditioning encourages you to accept the beliefs, traditions, and values of your social group.
Social conditioning helps you feel part of the greater whole, but it can also prevent you from considering
unpopular alternatives. Challenge yourself to move beyond your social conditioning and consider other
ways of thinking and interpreting.

3. Identify outliers
Past experiences with other people, places, and situations that are extremely good or bad are outliers. They
can bias your expectations in the future. For example, if your first experience flying in a commercial jet
involved stormy weather, turbulence, and rough landings, you might not want to fly again. However, that
flight was an outlier, so you should not expect future flights to be similar. 

4. Avoid normalization
People who assume that their ideas are normal because they have been exposed to them repeatedly are nor-
malizing the ideas. Critical thinking looks past the tendency to normalize and requires you to question your
own thoughts and beliefs. Critical thinking, like creative thinking, demands that you see problems with a
fresh perspective. In fact, keeping critical thinking separate from creative thinking can be an obstacle to
solving problems. See Figure C-8.

5. Respect your emotions
Respect your emotions, but consider their logic and appropriateness for the decisions that you are trying to
make. Avoid emotional thinking, which makes it difficult to distinguish between emotions and thoughts.

1. Use a word processor such as Microsoft Office Word to open the file C-4.doc provided
with your Data Files, and save it as Overcoming.doc in the location where you store your
Data Files

2. Read the contents of Overcoming.doc, which describe arguments and reactions
3. Describe how you would use critical thinking in each case
4. Save and close Overcoming.doc, then submit it to your instructor as requested 
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FIGURE C-8: Creative and critical thinking

Openness to innovation

Curiosity

Invention

Imagination

Reasoning through analogy

Reasoning through logic

Classifying

Evaluation

Analysis

Critical thinkingCreative thinking

Description

Synthesis

Comparisons
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Avoid egocentric thinking Be aware of your own point of view Don’t assume your point of view is the norm 
or exclusively right

Recognize social conditioning Challenge yourself to move beyond your social Don’t let social conditioning prevent you from 
conditioning and consider alternative ways of considering unpopular alternatives
thinking and interpreting

Understand outliers Understand that past extreme experiences can Don’t let past experience necessarily 
bias future behavior determine your reactions to similar 

experiences in the future

Avoid normalization • Look past the tendency to normalize ideas Don’t keep critical thinking separate from 
• Question and challenge thoughts and beliefs creative thinking

when appropriate

Respect emotions Respect your emotional reactions to arguments Don’t give emotion more weight than logic
and reason 

TABLE C-3: Overcoming obstacles do’s and don’ts

guidelines do don’t

Critical thinking and feeling

Rational thoughts and emotional feelings are usually considered as
separate mental processes, perhaps even occurring in opposite sides
of the brain. In early brain studies, scientists said that the rational
mind is like a computer, and computers do not have feelings.
Recently, however, researchers discovered that we cannot understand
how we think without understanding how we feel. “When you look
at the actual anatomy of the brain, you quickly see that everything is
connected,” says Elizabeth Phelps, a scientist at New York University.
Antonio Damasio, a neuroscientist at USC, studied people with brain
injuries that prevented them from perceiving their emotions. He
found that they could not make effective decisions. According to

Jonah Lehrer in The Boston Globe, “Some made terrible investments
and ended up bankrupt; most just spent hours deliberating over irrel-
evant details, such as where to eat lunch.” Researchers now use
sophisticated imaging techniques to monitor brain activities. They
find that decisions involve emotional reactions as well as logical
thought. In fact, Jonathan Haidt, a social psychologist at the Univer-
sity of Virginia, wrote, “It is only because our emotional brains work
so well that our reasoning can work at all.”

Source: Lehrer, Jonah, “Hearts and Minds,” The Boston Globe, April
29, 2007. 
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Avoiding Deductive
Reasoning Fallacies
A fallacy is an invalid argument that is presented so that it appears valid. People frequently use fallacies
either naively or as a way of masking a weak conclusion. Because skilled communicators can make flawed
arguments sound reasonable, critical thinkers should consider their premises and conclusions with special
care. Deductive arguments can have flaws that make the arguments invalid. After talking to Grace
and others, you continued to investigate the argument for promoting Italian tours more heavily. However,
when talking to the new tour assistant in Italy, you discovered that she is having trouble returning phone
calls and e-mails requesting information about the tours. You suspect this is the root of the problem, but
want to make sure your reasoning is sound before presenting it to Grace.

1. Avoid the slippery slope
A slippery-slope argument says that if one event happens, another serious or drastic event will inevitably
follow. If someone presents a slippery slope to you, politely ask how they arrived at their conclusions. See
Figure C-9.

2. Be aware of false dilemmas
A false dilemma presents a limited number of options (frequently, two choices), though more options are
available. The options are offered in black and white terms—one is good and the other is bad. For example,
“Either we pay the higher hotel rates to our provider or we discontinue all of our tours in France,” is a false
dilemma. The goal of a false dilemma argument is usually to have you accept a particular conclusion.

3. Straighten out circular reasoning
An argument that uses circular reasoning has a claim or premise that is little more than a restatement of the
conclusion. It is logically flawed because the argument does not include independent claims or assertions.
The argument is used to prove itself. Note that people often use this fallacy when expressing their opinions.
See Figure C-10.

4. Clear up equivocation
Using ambiguous or vague words in an argument is known as equivocation, and may or may not be inten-
tional. At one of the stops on a Quest tour in Latin America, a sign reads, “Fine for public sunbathing.” 
A tourist assumed that it was fine to openly lie out in the sun. The word fine has more than one meaning,
which led to the confusion. If you are unsure of someone else’s meaning, be sure to ask before acting on
their argument. 

1. Use a word processor such as Microsoft Office Word to open the file C-5.doc provided
with your Data Files, and save it as Deductive.doc in the location where you store your
Data Files

2. Read the contents of Deductive.doc, which list various arguments
3. Describe how you would overcome the fallacies in each argument
4. Save and close Deductive.doc, then submit it to your instructor as requested
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FIGURE C-9: Slippery slope fallacy

A hotel chain that

Quest frequently uses

for many of its tours is

increasing its rates by

7 percent next year.

“We need to fight this

price hike. If they raise

their rates 7 percent this

year, they’ll double them

next year.”

Event

Response

Fallacy

The rate hike doesn’t

mean the prices will

double next year.
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“Quest’s Italian tours

are the most popular.”

“They are better

than all of the others.”

Why?Why?

FIGURE C-10: Circular reasoning
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Avoiding Inductive
Reasoning Fallacies
The conclusions of an inductive argument are only as good as the quantity and quality of the premises.
Because inductive arguments are prone to fallacies, you should take time to analyze them. The premises
must contain sufficient evidence, and the conclusion must fit the facts. You also want to consider
inductive reasoning fallacies before talking to Grace Wong. You plan to make the argument that the new
tour assistant for Italian tours needs training to improve her time and customer management skills. 

1. Avoid hasty generalizations
Inductive reasoning involves formulating conclusions based on limited observations. Sometimes, a broad con-
clusion is reached when very little supporting data is available. This is called a hasty generalization and is a
common fallacy. Hasty generalizations are often made out of negligence, biases, or laziness. See Figure C-11.

2. Separate cause and effect
Arguments often examine multiple events, occurrences, or situations to determine if they are related. A
common error is to assume that when two or more events happen at the same time, one causes the other.
See Figure C-12. The fallacy occurs because the conclusion is reached without sufficient evidence to deter-
mine the real cause and effect. When an argument suggests that A causes B, ask yourself if there is anything
else that can be the cause. Is the evidence sufficient to accept the conclusion?

3. Look for false causes
The Latin expression post hoc, ergo propter hoc literally means “after this, therefore because of this.” It is a fal-
lacy that suggests that because some event, situation, or communication precedes another that the first
event must cause the later one. This logical flaw is also referred to as a false cause. People have a natural ten-
dency to want to know what caused what or what is responsible for something else, and assigning it to a
preceding event is easy to do. However, you cannot automatically assume that a causal link exists.

4. Consider the composition
A composition error happens when you assume the qualities of part of something are also qualities of the
whole. This is not a logical assumption because you do not have enough evidence to make the more gen-
eral assumption. See Figure C-13. Composition errors often consider negative qualities. Have you ever tried
a dish at some new restaurant and not been pleased with it? What sort of general conclusion might you
draw about the restaurant and menu overall? Though one poorly prepared dish might indicate larger prob-
lems with the restaurant, to be fair you should try other items on the menu. Limit your assumptions to
things that you have specific information about or experience with. 

1. Use a word processor such as Microsoft Office Word to open the file C-6.doc provided
with your Data Files, and save it as Inductive.doc in the location where you store your
Data Files

2. Read the contents of Inductive.doc, which list various arguments
3. Describe how you would overcome the fallacies in each argument
4. Save and close Inductive.doc, then submit it to your instructor as requested
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FIGURE C-11: Hasty generalization

Tourists from New Mexico

were unruly in Venice.
Avoid marketing Italian tours

to southwestern customers.

FIGURE C-12: Separating cause and effect

Event
1

Vacation Channel

launched new travel

shows about Italy in 2009.

Event
2

Number of tourists to

Italy increased sharply in

2009.

Did the new travel show cause

the increase in tourists?

FIGURE C-13: Composition error
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Becoming a Critical Thinker
Developing your thinking and problem-solving skills is a gradual process that requires conscious effort on
your part. Changing your thinking habits and practices is a long-range project and something you should
commit to throughout your life. Table C-4 identifies the do’s and don’ts for becoming a critical thinker.
Figure C-14 illustrates the habits of critical thinkers. After analyzing your premises and data, you
conclude that the new tour assistant for Italian tours needs training to improve her time and customer
management skills. This should result in greater enrollments on the tours. You meet with Grace Wong to
make your argument, confident in your critical thinking abilities.

1. Develop intellectual humility 
Intellectual humility is defined as recognizing the limits of your knowledge and understanding of a situa-
tion. It includes an awareness of your biases and limitations in your thinking. When you are intellectually
humble you become more open to other ideas, different viewpoints, and potential solutions to problems.
You are also better able to avoid the effects that false beliefs and habits of mind tend to have. 

2. Be a critic, not a cynic
Becoming a critical thinker is not the same thing as being a cynic or critical person. A cynic is generally neg-
ative, scornful, and distrusting of other people. Cynics are often self-righteous and quick to point out flaws
in other people’s arguments. It is because of this that cynicism and critical thinking are sometimes confused.
A critical thinker is neither negative nor distrustful. Rather, you should be inquisitive, questioning, and
open minded in your thinking while also being empathetic and respectful of other people. 

3. Challenge your assumptions and beliefs
Sometimes we put our own blinders on and limit our ability to think critically. You can overcome this by
not only challenging other peoples’ arguments, but your own assumptions, ideas, and beliefs as well. Don’t
always believe and accept everything you see for the first time. Ask yourself what you want to see or hear
and how that influences any incoming information. Hold yourself to the same intellectual standards that
you have for other people. 

4. Work through complex issues and problems
Thomas Edison once said that thinking is the hardest job on the planet. Critical thinking is certainly hard
work; however, it is also an important part of being a professional. There are no simplistic solutions to
complex human problems, and you need to be prepared to work through complex issues. Don’t become
comfortable with the easy answers or give up when you become frustrated.

5. Have confidence in your reasoning ability
Know that you can learn to be a critical thinker and that your reasoning and decision-making abilities can
improve with practice. Trust yourself and give yourself permission to think openly and honestly. Know that
your ideas and solutions may not always be optimal, but in most cases they will be “good enough” and bet-
ter than they would otherwise have been. 

1. Use a word processor such as Microsoft Office Word to open the file C-7.doc provided
with your Data Files, and save it as Habits.doc in the location where you store your Data
Files

2. Read the contents of Habits.doc, which describe thinking habits
3. Identify the habits of critical thinkers
4. Save and close Habits.doc, then submit it to your instructor as requested
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FIGURE C-14: Critical thinking habits
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Develop intellectual humility • Recognize the limits of your own knowledge Don’t grow overconfident about your habits or 
and understanding conclusions

• Be aware of your biases and limitations

Be critical • Be inquisitive, questioning, and open minded in • Don’t be cynical when you should be critical
your thinking while also being empathetic and • Don’t be negative or distrustful
respectful of other people

• Challenge your own assumptions, ideas, and beliefs

Have confidence in your • Practice critical thinking Don’t be intolerant of uncertainty
critical thinking • Accept solutions that are good enough instead 

of perfect 

TABLE C-4: Becoming a critical thinker do’s and don’ts

guidelines do don’t
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Guesstimating is critical thinking

According to Guesstimation: Solving the World’s Problems on the Back
of a Cocktail Napkin by Lawrence Weinstein and John A. Adam, one
way to become a critical thinker is to guesstimate—giving approxi-
mate answers to mathematical questions such as the amount of
space required to gather all the people in the world in one place
(answer: the equivalent of a large city). As Tony Mann, professor of
mathematical science at the University of Greenwich, says, “This is
a useful life skill - we all have to make judgments based on approxi-
mations and ‘guesstimates’ . . . Similar thought processes might
help one to . . . evaluate the real risk underlying a medical scare
story in the press. Employers sometimes use such questions to
assess candidates for appointments, believing that they provide 
evidence of problem-solving skills.” The book provides puzzles and
strategies for solving them. For example, one question is, “If you
put all the miles that Americans drive every year end to end, how
far into space could you travel?” To answer the question, you 

systematically break the problem into small parts to come up with a
reasonable ballpark guess. Americans drive about 12,000 miles per
year. There is, perhaps, one car for every two people, or about 
150 million cars in the U.S. Multiply that by 12,000 miles to calcu-
late the result of two trillion miles, which gets you very far into
space. Pluto is only three billion miles from Earth, so you could go
well beyond that.

Why guesstimate when you could just search for the answer on
Google? “I hate to tell you this, but not everything on the Web can
be believed,” explains Lawrence Weinstein, one of the authors.
Learning to guesstimate also helps you judge problems. “It gets 
people out of a crisis mode of thinking,” he said.

Sources: Angier, Natalie, “The Biggest of Puzzles Brought Down to
Size,” The New York Times, March 30, 2009, and Mann, Tony,
“Guesstimation,” The Times Higher Education, June 5, 2008.



Technology @ Work:
Electronic Books
An electronic book (e-book for short) is usually a combination of a hardware device you can hold in your
hand and software that allows you to read the pages of a book. See Figure C-15. Some e-books are
designed to be used with mobile phones, especially smart phones that can connect to the Internet. The
most popular dedicated platform for e-books is the Amazon Kindle, shown in Figure C-16. When the orig-
inal version of the Kindle was introduced in 2007, it sold out in under six hours. The influential technology
blog, TechCrunch, reports that electronic versions of books for the Kindle make up 35% of Amazon’s total
sales. Electronic books can increase the distribution of ideas, arguments, and knowledge. Grace
Wong has heard about e-books, and wonders if Quest should enter the business of electronic tour guides
that travelers could take with them on trips. She asks you to learn the advantages and disadvantages of 
e-books.

1. Enhance research and thinking
Unlike conventional, printed books, you can search e-books electronically using hyperlinks, similar to the
way you use the Web. That could make it easier to do research and find the connections among ideas, evi-
dence, and arguments, which enhances thinking.

2. Provide a more engaging medium
E-books can include multimedia such as sound, video, and more vivid graphics than are usually produced
in printed books. Readers can annotate and highlight e-texts without permanently marking the book. They
can also adjust font size, lighting, and other settings to create a more comfortable and engaging reading
experience. 

3. Require electronic device and software
Even if you read e-books on a laptop computer or mobile phone, you need special software to do so, whereas
traditional books do not need special equipment or software. Traditional books are also easier to carry and
transport than e-book devices, which require a source of power. Furthermore, e-books are more fragile than
printed books and are susceptible to physical damage.

4. Change the reading experience
Traditional books enhance the tactile and visual experience. Scanning and quickly paging through a book
can be a more effective way to learn new information than searching electronically. Unlike glancing at the
front or back cover of a book, it is difficult to gain a sense of an e-book by viewing its first page or promo-
tional material.

1. Open a Web browser such as Microsoft Internet Explorer or Mozilla Firefox, and go to
the Amazon Web site at www.amazon.com

2. Search for information about the Kindle
3. Find a video demonstrating how the Kindle works
4. Find other sources of reading materials available for the Kindle, such as newspapers 

and magazines
5. Take at least three screenshots of your activities on the Web site and e-mail them to your

instructor  
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FIGURE C-15: Handheld e-book

FIGURE C-16: Amazon Kindle
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Practice
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Understand critical thinking.

1. A(n) is a written or spoken statement that someone makes about a particular topic that
is either true or false. 
a. opinion c. claim
b. hasty generalization d. fallacy

2. What is an argument?
a. Claims that support a particular conclusion c. Any subject of controversy
b. An act based on a flawed assumption d. The limit of your own knowledge

Identify arguments.

1. Which of the following is not a premise indicator?
a. In my opinion c. Assuming that
b. Because d. Because

2. What type of reasoning takes an argument from general observations or premises to a specific
conclusion?
a. Inductive c. Conductive
b. Deductive d. Cause-and-effect

Assess the credibility of an argument.

1. An argument that logically follows its true premises is a:
a. credible argument c. good argument
b. valid argument d. sound argument

2. If an argument is valid and the premises are true, the conclusion must be:
a. sound c. true
b. weak d. false

Explore weaknesses in an argument.

1. What should you do when someone makes an assertion?
a. Test the assertion c. Assume it is correct
b. Accept the assertion d. Look for a premise indicator

2. What is a proposition or claim that is taken for granted as though it were known to be valid?
a. An assertion c. An assumption
b. A sound argument d. A conclusion

You can complete the Soft Skills Review, Critical Thinking 
Questions, Be the Critic exercises, and more online. Visit
www.cengage.com/ct/illustrated/softskills, select your book, 
and then click the Companion Site link. Sign in to access 
these exercises and submit them to your instructor.

d SOFT SKILLS REVIEW

www.cengage.com/ct/illustrated/softskills


Overcome obstacles to critical thinking.

1. Which of the following is not an obstacle to critical thinking?
a. Normalization c. Social conditioning
b. Creative thinking d. Being egocentric

2. What is an outlier?
a. An extreme experience in the past c. An emotional reaction to a logical problem
b. Someone far outside the norm d. A goal in critical thinking

Avoid deductive reasoning fallacies.

1. What do you call an invalid argument that is presented to appear valid?
a. Outlier c. Unsound
b. Hasty generalization d. Fallacy

2. What type of argument asserts that if one event happens, another event will inevitably occur as a
result?
a. Slippery slope c. Composition error
b. Outward path d. Rubrik’s cube

Avoid inductive reasoning fallacies.

1. An inductive argument is one that makes general conclusions based on: 
a. general behavior c. fallacies
b. social conditioning d. specific instances or observations

2. What type of reasoning error assumes that if part of something has a particular quality, the whole
shares that quality?
a. Composition c. Equivocation
b. Post hoc, ergo propter hoc d. Metaphor

Become a critical thinker.

1. Which one of the following is not a habit of critical thinkers?
a. Intellectual humility c. Cynicism
b. Methodical reasoning d. Questioning assumptions

2. What quality do you have when you understand the limits of your own knowledge?
a. Intellectual humility c. Valid arguments
b. Scientific reasoning d. Social conditioning

Technology @ work: Electronic books

1. Which of the following is an advantage e-books offer over conventional books?
a. Can transport without a power source c. Can absorb greater physical damage
b. Can search electronically using hyperlinks d. Can judge an e-book by its cover

2. Which of the following is an advantage traditional books offer over e-books?
a. Include multimedia c. Can adjust font size
b. Can annotate without making permanent marks d. Do not need special equipment or software
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d CRITICAL THINKING QUESTIONS
1.  “Critical thinking is the opposite of creative thinking.” Do you agree? Provide examples of why you

agree or disagree.
2.  Google’s motto is “Don’t be evil.” Is that the same as “Be good?”
3.  Suppose your colleague, Marco, says that he will be in Chicago or St. Louis on Friday. On Friday morning,

your boss says, “Where is Marco? He’s supposed to be in Chicago, but he’s not there.” You reply, “If he’s
not in Chicago, then he’s in St. Louis.” Is your argument valid?

4.  Suppose that in your hometown, the number of college graduates who work for banks declined by 
20 percent in the last two years. During the same period, the number of college graduates who work for
graphic design studios increased by 25 percent, even though the studios offer smaller starting salaries
than banks. How do you account for this behavior?

5.  How are critical thinking and decision making related? Consider styles of decision making such as using
intuition or more systematic approaches. Also consider the habits of critical thinkers. How do those
habits contribute to more successful decisions?

d INDEPENDENT CHALLENGE 1
Lawrence Media in Nashville, Tennessee, specializes in promotional products for businesses, such as corporate apparel, execu-
tive gifts, and product giveaways. As an assistant to Ken Lawrence, the founder of the company, you often attend meetings to
discuss sales and marketing strategies. A recent problem is that the corporate apparel line has not been selling well in the last
six months. Ken asks you to attend a team meeting to discuss the problem and suggest solutions. Figure C-17 shows some of
the suggestions made during the meeting. 
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Executive gifts are considered

a luxury these days.

Corporate gift giving is not

popular.

Lawrence Media changed

apparel manufacturers in

June.

Sales of the executive polo

shirts have not changed in six

months.

50 percent of executives

reported that they give gifts

to customers and vendors.

Executives are cutting back

just like everyone else.

FIGURE C-17

a. Use presentation software such as Microsoft Office PowerPoint to open the file C-8.ppt provided with your Data
Files, and save it as Meeting.ppt in the location where you store your Data Files.

b. Some of the suggestions are based on facts, and others are based on opinion. Separate one from the other in
Meeting.ppt.

c. Submit the presentation to your instructor as requested.



d INDEPENDENT CHALLENGE 2
You work with Carla Marcus, the owner of Sage Realty Services in Winnetka, Illinois. Carla is taking her staff on a company
retreat to brainstorm ways to stimulate sales. She asks for suggestions on selling more houses and office space. Figure C-18
shows a suggestion. Carla asks you to help her evaluate the suggestion.

Problem Solving 71Thinking Critically

Sales for homes with renovated kitchens

are high.

Sage Realty needs to sell more homes.

Sage Realty should sell homes only with

renovated kitchens.

FIGURE C-18

a. Use presentation software such as Microsoft Office PowerPoint to open the file C-9.ppt provided with your Data
Files, and save it as Realty.ppt in the location where you store your Data Files.

b. Based on the suggestion shown in Figure C-18, analyze the argument and evaluate whether it will help Carla solve 
the problem of sagging sales. 

c. Arrange the bullets into a logical argument.
d. Submit the presentation to your instructor as requested.

d REAL LIFE INDEPENDENT CHALLENGE
You can apply the critical-thinking techniques you learned in this unit to develop your leadership skills. Develop your 
self-awareness by completing the following exercise.

a. Create a timeline of your life history. What are the major events in your life?
b. Identify your role models. Are these people in your current or past life? What did you learn from them?
c. Describe your strengths and weaknesses. 
d. Describe the way you typically solve problems. 
e. Identify at least three of your core values. How do they shape the decisions you make?
f. Describe your approach to persuading others or allowing yourself to be persuaded. What types of arguments work best

with you?

d TEAM CHALLENGE
You are working for Colorado Green Builders, a company in Boulder, Colorado, specializing in sustainable building. The goal
of your company is to design and build structures that use energy, resources, and materials efficiently, protecting the health
of occupants and improving the productivity of employees while reducing waste, pollution, and environmental degradation.
Your top competitor is a company named Whole Environments, and you are both submitting bids on three lucrative contracts.
Your manager, Amanda Karlson, asks your team to find a way to win the contract. Which of the following motivating actions
should your team choose and why? Select your responses individually and then discuss them in your team.

a. Offer your team data from the green building trade association showing how Colorado Green Builders uses more envi-
ronmentally friendly methods and products than Whole Environments. 

b. Offer a whitewater rafting adventure tour for any team member who wins a contract. 
c. Announce that Colorado Green Builders is downsizing. The team member who does not contribute to a winning bid

will be fired. 
d. Hold a team meeting to brainstorm how to win the contracts. What has anyone learned from customers recently? Do

they like the buildings and structures from Colorado Green Builders? What can be improved and how?
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d BE THE CRITIC
You are working for a natural history museum and one of the members of the board wants to include a whale exhibit in the
museum, which usually exhibits only dinosaurs and fossils. He provided the argument mapped out in Figure C-19. Analyze
the argument, noting its weaknesses, and send a list of the weaknesses to your instructor. 
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Whales should be
exhibited with dinosaurs.

reason

Whales are

warm-blooded.

All warm-blooded

animals are mammals.

Some dinosaurs are

warm-blooded.

Whales live in

the sea.

reason objection objection

FIGURE C-19



Group Decision
Making and
Problem Solving
When confronted with a complex problem or one that affects many people, organizations

usually form a group to study the problem and make decisions that lead to a solution. In con-

trast to an authoritarian style once common in corporations, group decision making and par-

ticipatory management have grown in popularity over the past few decades. Today, many

companies regularly use team-based approaches for organizational tasks. Although you solve

problems in similar ways whether you are working alone or as a member of a group, your task

can be complicated or enhanced by group dynamics. This unit introduces you to the basics of

group dynamics and the ways teams can work together effectively to solve problems. 

You have been working with Grace Wong, the vice president of finance at Quest Specialty

Travel, to solve business problems for the company. Grace suspects that Quest’s future finan-

cial health depends on expanding its services to corporate travelers. She talks to Quest

employees who were members of other problem-solving groups and asks them to join a new

team exploring business travel services. Grace asks you to be a member of the new team. 

OBJECTIVES Understand group dynamics

Evolve from a group to a team

Use divergent thinking

Use convergent thinking

Reach closure 

Avoid common group traps

Work with large groups

Build sustainable agreements

UNIT

D
Problem 
Solving

D-1.doc

D-2.doc

D-3.doc

D-4.doc

D-5.doc

D-6.doc

D-7.doc

D-8.ppt

D-9.ppt

Files You 
Will Need:



Understanding Group
Dynamics
When working on complex tasks, you cannot do them all yourself. Organizations use groups and teams to
make decisions, solve problems, and accomplish goals. A group is made up of two or more people who
interact with each other, share expectations and obligations, and develop a common identity as a group.
Real groups, as opposed to random collections of individuals, also have social or professional bonds and
common interests, values, or backgrounds. The way that people work and interact with each other is
known as group dynamics. Other terms used to describe groups include “teams,” “clubs,” “cliques,”
“squads,” and “committees.” Before the new Quest group meets for the first time, Grace Wong
suggests that you learn about the benefits of successful groups.

Organizations are embracing group projects and teamwork for the following reasons:

• Diversity
A group of people can bring a rich diversity of culture, age groups, gender, and other variables to a common
table. This diversity gives a group a more varied perspective and appreciation for different ideas and
enhances the types of solutions it can come up with. Figure D-1 illustrates the types of expertise group
members can offer when discussing a topic or solving a problem.

• Rich experience base
Each member of a group brings unique experiences with them. This includes differences in formal and
informal education, work experience, responsibilities, and exposure to ideas from outside of the organiza-
tion. Bringing together a group of people with a rich set of experiences can be very powerful.

• Enhanced organizational memory
Organizations have a unique history and culture that a group must function in. People who have worked
for a company for some time develop an organizational memory as they learn about the various
processes, personalities, and subtleties of how the organization operates. When a group is formed, it can
take advantage of its rich organizational memory. Someone on the team is likely to know who to talk with,
what resources are available, or how to get something done. See Figure D-2.

• Error detection 
When you bring people together to work on a common task, you introduce multiple levels of error check-
ing. Mistakes and omissions that may have otherwise gone unnoticed are more likely to be caught by other
team members. 

• More creative solutions
Each individual in a group will approach a problem differently than everyone else. This leads to a larger
number of unique and creative solutions. Functional teams can be an excellent source of ideas. 

• Greater acceptance of decisions and outcomes
When someone is involved in a decision-making process, they are more likely to accept and support its out-
come. Committees are often formed when broad acceptance of an outcome is necessary. Even those who
are not part of the group will be more accepting if someone from their department or work unit is involved
in the decision process.
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FIGURE D-1: Using a group’s expertise to explore a topic
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Star power or team effectiveness?

Using a popular management approach, many managers assign tasks
to staff members according to their skills, personalities, and
experience. This style of leadership, called a differentiated style, is
used by coaches who treat their superstars differently from other
players. For example, they might assign a locker to a star player sepa-
rate from other players or allow the star more time with the trainer.
In contrast, team-focused leadership treats a staff or other group as a
whole. A recent study compared the two styles and reached a surpris-
ing conclusion. “Most managers believe that you should treat every-
body differently,” says Angelo Kinicki, a researcher at the University
of Miami. “But our results reveal that, while that approach may seem
to make sense, . . . in a team setting, it can actually lead to negative
effects.” Kinicki uses the Phoenix Suns basketball team as an analogy.

“Think about the Suns for moment,” Kinicki says. “They have 
12 players on the roster, and you have one true superstar in Amare
[Stoudemire]. But if you do all these special things for him, if you
treat him different than everybody else, the other teammates are
before long going to say, ‘Hey, this isn’t right. This isn’t fair.’” The
unexpected results of Kinicki’s research show that teams in organiza-
tions work the same way. Treat all members of team the same way,
and they work more effectively in the group. Treat them differently,
and resentments and other problems emerge.

Source: Staff, “Successful Small Team Leadership: Manage the Group,
Not the Individuals,” Knowledge@W.P. Carey, May 27, 2009.

Organizational

memory

Approved

procedures

Available

resources

Experts to

consult

FIGURE D-2: Organizational memory



Evolving from a Group 
to a Team
People often form themselves into groups, but they may or may not work well together. If they do, the
group is said to be functioning as a team—a group of people who organize themselves to work coopera-
tively on a common objective. Effective teams are not created automatically. Most groups of people pass
through stages of cohesion and understanding before they can do useful work. Understanding how
groups develop will help you when working with other people. Table D-1 lists the do’s and don’ts for
evolving from a group to a team. You meet with the new Quest group so each member can get
acquainted before discussing how to improve sales to business travelers.

1. Expect socializing
During the first meetings, groups of people typically take time to get to know one another. This phase
involves introductions, social interaction, and personal sharing through polite conversations. If you are a
team leader, budget time for socializing early in your group’s lifecycle. Some group members think that the
socialization phase wastes time, but a group needs personal connections to develop into an effective team. 

2. Encourage organizing and forming
During the second phase, the group develops a shared understanding of its mission and purpose. People
also begin to assume group roles, including asserting their dominance and competing for influence over the
group’s direction. This power struggle often occurs even if the group has a formal leader or chair. In time,
the group comes to an understanding about how it operates and makes decisions, what the expectations for
participation are, and how often it meets. Members begin to identify with the group during this phase and
develop a sense of belonging.

3. Facilitate information sharing and processing
After group members get acquainted and work out their pecking order, as shown in Figure D-3, they feel
comfortable sharing information with each other. This includes disclosing sensitive material, responding
openly to one another, and providing feedback. At this point, the group can begin to schedule meetings,
work sessions, and other collaborative time. The group also starts to work on its assigned tasks and looks
more like a team to an outside observer.

4. Collaborate to solve problems
Assuming a group successfully completes earlier phases, it eventually develops teamwork and synergy,
which is achieved when two or more people work together to produce something greater than the sum of
their individual efforts. During the collaboration phase, group members can complete tasks efficiently, work
together on complex problems, and make shared decisions. They respect each other, develop a desire to
cooperate, and take pride in the group’s accomplishments instead of only their own. Not all groups evolve
to the collaboration phase, but those that do are usually very productive and effective.

1. Use a word processor such as Microsoft Office Word to open the file D-1.doc provided
with your Data Files, and save it as Evolve.doc in the location where you store your 
Data Files

2. Read the contents of Evolve.doc, which describe group meetings
3. Use the guidelines in this lesson to identify the phases of each meeting 
4. Save and close Evolve.doc, then submit it to your instructor as requested
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FIGURE D-3: Pecking order and assumed roles
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Phase 1: Socialize • Allow time for a new group to get acquainted Don’t skip this phase because you think 
• Develop the personal connections that make it wastes time

teams successful

Phase 2: Organize • Agree on a shared mission and purpose • Don’t let a power struggle over the group’s 
• Reach an understanding about how to run and leadership get in the way of the group’s mission

participate in group meetings • Don’t rush this preliminary phase
• Set a schedule • Don’t make important decisions during this 
• Identify with the group phase

Phase 3: Share • Share information with other group members Don’t disregard the pecking order the group has 
• Respond openly to others in the group established
• Provide feedback
• Schedule work sessions and other collaborative 

meetings

Phase 4: Solve problems • Collaborate on tasks Don’t be discouraged if your group does not 
• Work on solving complex problems reach this level of teamwork
• Make shared decisions
• Encourage respect and cooperation

TABLE D-1: Evolving to a team do’s and don’ts

guidelines do don’t

Consensus decisions and groupthink

If your group is discussing a change that directly affects most people
in the organization or a solution that requires cooperation and unity,
consensus decision making can be invaluable. In the early days of the
Internet, for example, before the World Wide Web was developed, a
group of computer scientists worked out the rules for exchanging
information on the Internet. As Stephen Crocker, an Internet pioneer
explains, “Instead of authority-based decision making, we relied on a
process we called ‘rough consensus and running code.’ Everyone was
welcome to propose ideas, and if enough people liked it and used it, the
design became a standard.” Consensus was appropriate because 
the computer scientists had to cooperate in a unified effort to make the
technology useful, and their decisions affected everyone who used 
the Internet. On the other hand, groupthink can lead to a false consensus,
which is when everyone accepts a decision, but some members have

reservations or objections that they keep to themselves. This often
occurs when some members of a group have more authority or expe-
rience that others. In a commencement speech to West Point gradu-
ates, Defense Secretary Robert Gates urged the nation’s future Army
officers to question authority, challenge conventional wisdom, and
work to avoid the dangerous groupthink that often takes root in mili-
tary circles, according to The Wall Street Journal. In such cases, it is dif-
ficult to speak out against the consensus opinion, though doing so
might bring about the changes the group or organization needs. 

Sources: Crocker, Stephen D., “How the Internet Got Its Rules,” The
New York Times, April 6, 2009; Dreazen, Yochi J. and Cole, August,
“Gates Tells West Point Graduates to Question Authority,” The Wall
Street Journal, May 23, 2009.



Using Divergent Thinking
Groups can develop creative ideas and solutions to problems because their collective knowledge is greater
than that of a single person. However, groups seldom behave creatively on their own. The team leader or
other facilitator needs to engage the group in activities that foster creativity and collaboration. Divergent
thinking describes thought processes or methods used to generate ideas. As the name suggests, diver-
gent thinking techniques generate many ideas that are often not related to one another. Divergent think-
ing is usually spontaneous, free flowing, and unorganized. Later, the group can organize the ideas and
apply them to solving the problem. Table D-2 describes the do’s and don’ts of divergent thinking.

After meeting with Grace Wong and the new corporate travel team, you are ready to generate
ideas about how to increase the amount of tours designed for business travelers.

1. Brainstorming
One of the most popular and well-known techniques for divergent thinking is brainstorming, which was
introduced in Unit B. Groups use brainstorming to generate ideas and solutions to problems. The group con-
siders a question, task, or project, and then generates as many ideas as possible, usually in a short period of
time. Every idea is recorded, and no idea is disregarded, criticized, or analyzed. As ideas are suggested, they
often stimulate others. The group continues to contribute ideas until everyone has exhausted their creativity.

2. Group mind mapping
Mind mapping, also introduced in Unit B, uses simple graphics to generate, visualize, and organize creative
ideas. A group member lists a main idea or problem at the center of a page, white board, or flip chart. Each
participant is invited to share reactions and ideas. These are drawn as radial lines or spokes. When some-
one’s idea builds, or piggybacks, on another, it is drawn as a branch in a tree structure. The visual nature of
a mind map helps some people to think about a problem more creatively and may yield different results
than traditional brainstorming. The map itself is a useful record of the group’s contributions. See Figure D-4.

3. Free writing 
Free writing is a form of brainstorming where group members focus on a subject and then write about it
nonstop for a short period of time. Participants write any idea that occurs to them without pausing to con-
sider the value of the idea or to proofread or edit their writing. This exercise is designed to encourage cre-
ativity and explore alternatives. When done as a group, free writing can be followed by a brainstorming or
mind mapping session to collect ideas for the group. 

4. Journaling
People often think of creative ideas spontaneously and can easily forget them if they do not act on them or
record them. Distribute journals to members of a group and ask each to write down thoughts and ideas. A
journal can be an inexpensive spiral notebook or specialty blank book. Team members can keep the journal
at their desks to note ideas when they occur to them. They can share the ideas with the group at a later
meeting or submit them directly to a team leader. The quantity of ideas generated through journal writing
is not as great as some other techniques, but the quality and range of the ideas are often superior.

1. Use a word processor such as Microsoft Office Word to open the file D-2.doc provided
with your Data Files, and save it as Divergent.doc in the location where you store your
Data Files

2. Read the contents of Divergent.doc, which describe a problem
3. Use free writing to generate solutions
4. Save and close Divergent.doc, then submit it to your instructor as requested
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FIGURE D-4: Group mind map
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Brainstorming • Generate ideas and solutions as a group Don’t disregard, analyze, or reject an idea during 
• Record ideas brainstorming

Mind map • Visualize and organize creative ideas as a group • Don’t get bogged down in the mechanics of 
• Draw ideas as a tree or spoke-wheel diagram drawing a mind map
• Retain the mind map as a record of the group’s ideas • Don’t evaluate ideas until you are finished

and decisions

Free writing • Use to stimulate individual creativity Don’t pause to edit, proofread, or review as you 
• Write thoughts about a subject nonstop for a short time are writing
• Follow up with a group brainstorming or mind mapping 

session

Journal writing • Use to record spontaneous thoughts and ideas Don’t expect to generate as many ideas with a 
• Share journal contents with the group journal as with brainstorming or mind maps 

TABLE D-2: Divergent thinking do’s and don’ts

guidelines do don’t

Mind mapping software

You can use digital tools to boost your divergent thinking. Exploratree
(www.exploratree.org.uk) provides what the Web site calls “thinking
guides,” which are templates you can print or use online to map
ideas, solve problems, and explore topics in new ways. This free tool
lets you save your mind maps and refer to a community database of
problem-solving ideas. Bubbl.us (www.bubbl.us) is a free Web applica-
tion that lets you conduct brainstorming sessions online. You write

your thoughts in graphical bubbles and connect those to other bub-
bles without the distraction of drawing and formatting. Bubbl.us helps
you brainstorm quickly instead of getting bogged down in the mechanics
of creating and linking bubbles. Thinkature (www.thinkature.com)
is similar to Bubbl.us, except that you can collaborate with others in
an online workspace. You can also chat, create and link cards (graphic
blocks containing ideas), and share content from the Web.

www.exploratree.org.uk
www.thinkature.com
www.bubbl.us


Using Convergent Thinking
In the early stages of solving a problem, you use divergent thinking to develop as many creative ideas and
potential solutions as possible. At some point, however, the group needs to review and evaluate the ideas
in an organized, understandable, and structured format. Convergent thinking techniques narrow the
options to a manageable set. The decisions and solutions that the group eventually makes will be based
on these organized ideas. Table D-3 lists the do’s and don’ts for convergent thinking. Now that
the corporate travel team met to generate ideas, Grace Wong plans a meeting to organize and evaluate
the ideas. She asks you to learn about techniques for structuring group ideas and solutions. 

1. Cull your ideas
If your group’s divergent thinking has gone well, you should have a sizable set of ideas, options, and possi-
bilities to consider. One of the first tasks for the group is to carefully review these ideas and cull, or remove,
the impractical ones. A popular culling approach is the three-pile method. Review each option and have
the group vote to put the idea into either a Yes, No, or Maybe pile (or category). A simple plurality of votes
is needed for each. The No pile is eliminated from further consideration. The Maybe pile is held in reserve
and may be revisited if necessary. 

2. Identify the pros and cons
Have the group consider each option or idea one at a time and identify the associated pros and cons. The
objective is to have the group consider each option in an objective manner. Ask the group if there is a
fatal flaw inherent in any of the ideas. A fatal flaw is some aspect of an idea that would make it
unacceptable. 

3. Perform a cost-benefit analysis
Each idea that is proposed will have some benefit to the group or organization. It will also have some asso-
ciated costs. Good ideas typically have benefits that outweigh their costs. Costs and benefits may take dif-
ferent forms such as monetary return, cost savings, improved efficiency, reduced problems, and others, and
comparing one to another may be tricky. A decision balance sheet is a formal way of organizing an idea’s
costs and benefits. See Figure D-5.

4. Create an impact analysis
It is easy to consider ideas, options, and potential solutions by themselves and not consider other related
factors. Use an impact analysis to broaden your view. Have the group list the consequences of each idea.
Who or what would each option affect? Would the consequences be minimal or manageable? Which idea
would cause the least amount of loss or harm? See Figure D-6. 

5. Use reverse brainstorming
Brainstorming is usually thought of as a divergent thinking technique. However, when used in reverse it
can be a helpful convergent tool. Present each idea or option to the group and ask everyone to identify pos-
sible weaknesses or problems. The goal is not to come up with new ideas, but to generate criticisms instead.
This exercise forces people to take a hard look at each option and helps minimize problems associated with
groupthink. The group can reexamine the ideas to generate possible solutions for each of the weaknesses
identified. 

1. Use a word processor such as Microsoft Office Word to open the file D-3.doc provided
with your Data Files, and save it as Convergent.doc in the location where you store your
Data Files

2. Read the contents of Convergent.doc, which describe a problem
3. Use one of the techniques discussed in this lesson to generate solutions
4. Save and close Convergent.doc, then submit it to your instructor as requested
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FIGURE D-5: Decision balance sheet
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Cull ideas • Review ideas and eliminate some Don’t reject ideas arbitrarily; use criteria the group 
• Reduce number of ideas to a manageable amount agrees on
• Use three-pile method to have group vote on each idea

Analyze ideas • List the pros and cons of each idea • Don’t overlook the fatal flaw in an idea
• Perform a cost-benefit analysis • Don’t focus on one type of cost or benefit—consider 
• Create a decision balance sheet different forms
• Create an impact analysis • Don’t consider ideas, options, and potential solutions on 
• List the consequences of each idea their own—consider related factors
• Use reverse brainstorming to identify weaknesses and • Don’t introduce new ideas

avoid groupthink  

TABLE D-3: Convergent thinking do’s and don’ts

guidelines do don’t

FIGURE D-6: Impact analysis
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Reaching Closure
Some groups and teams are designed to be ongoing concerns that continue to work together and move
from one issue or project to another. Other groups address a particular concern and are disbanded when
that problem is solved. In both cases, it is common for the group to artificially prolong a process and not
reach closure as efficiently as it could. A team leader needs to provide direction and help the group to
develop closure and make necessary decisions. Table D-4 lists common approaches for groups to make
final decisions. The corporate travel team has met a few times and generated detailed suggestions
for providing tours to the business traveler. For the next meeting, you and the other members plan to
decide whether to pursue the new business and if so, what approach to take. 

1. Use a command style 
In some settings, a group may examine an issue and develop ideas for it, but the final decisions are left up
to a single person. In most cases, this decision maker is a manager, executive, or other administrator. The
command, or authoritarian, approach is the most efficient way to reach closure as there is only one deci-
sion maker. However, it is often unpopular with the other participants. People who feel as though their
opinions and ideas have little consideration are less committed to the outcome and may harbor negative
feelings about the process.

2. Use a consultative approach
The consultative approach is similar to a command style in that a leader still makes the final decisions.
However, the process is more democratic because the leader actively seeks input and advice from the
group before making the decision. Because there is more communication between the leader and the
group, ideally the solution reflects contributions from everyone. 

3. Use consensus decision making
Consensus decision making seeks a solution that most of the group can agree to while trying to resolve any
concerns or objections that the minority has. Consensus-based approaches require more time for closure,
but tend to have a higher level of commitment from the participants. This is achieved by seeking solutions
that the majority can agree to while also taking steps to modify or remove objectionable features of any
decisions. See Figure D-7.

4. Select appropriate voting methods
In all but the most authoritative groups, members signal their intent and preferences for different options
through some form of voting. A group can select one of several voting methods according to what is most
appropriate for the problem or project. See Table D-4.

1. Use a word processor such as Microsoft Office Word to open the file D-4.doc provided
with your Data Files, and save it as Closure.doc in the location where you store your
Data Files

2. Read the contents of Closure.doc, which describe a decision
3. Select one of the techniques discussed in this lesson to reach closure
4. Save and close Closure.doc, then submit it to your instructor as requested
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FIGURE D-7: Reaching closure through consensus
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voting for a single choice • Appropriate when group members support 
• Scores indicate level of preference several options 
• Option with the highest overall average is selected

Majority rule • Common decision technique • Efficient technique when choosing between two 
• Selects an alternative based on which one has more alternatives

than half of the votes • Less efficient with more than two options; another 
approach might be more practical

Plurality • The largest block in the group decides the issue • This technique is useful when a choice is made from 
• A plurality can be a percentage less than 50 percent multiple alternatives

• Because a decision can be made by a relatively small 
percentage of a group, people may be less accepting
of the outcome 

TABLE D-4: Group decision methods

method description purpose



Avoiding Common 
Group Traps
When a group meets regularly and develops into a working team, it can solve problems creatively and
thoughtfully. However, some groups fall into traps that slow progress and distract members from their
problem-solving objectives. Most of these problems are due to the difficulties of participating in or man-
aging the group itself, which are different from the challenges of solving problems on your own. The
managers at Quest Specialty Travel have decided to offer business travel services on a limited basis. The
corporate travel team is continuing to meet to monitor the progress of the new project. Grace Wong
advises everyone to avoid common group traps.

1. Organize the overhead 
Groups require time, attention, and effort to organize and manage. They need communication, scheduling,
and coordinating to function properly. This overhead is particularly demanding for large groups or teams
with members from different departments or units. Managing a group can be overwhelming if you try to do
everything yourself. If you are responsible for a team, delegate responsibilities and tasks to others in the
group. 

2. Watch out for stress
Groups focused on tasks or projects that are important, risky, or tightly scheduled usually experience stress
and anxiety. Stress can lead to making inappropriate decisions, cutting corners, and overlooking relevant
options. Reduce stress by using a positive, optimistic tone during meetings. Bringing refreshments to meet-
ings can help people feel more relaxed and motivated. Acknowledge the stressful conditions and discuss
them with the rest of the group. Use the pressure as motivation to rise to challenges and perform better than
expected.

3. Avoid the Superman complex 
If a group develops a collective sense of invulnerability, it has a Superman complex. Teams that have
been working together for some time and are comfortable with their roles within the group sometimes
assume that their decisions are always correct, that their plans are optimal, and that they are not responsi-
ble to a larger audience. Occasionally attending meetings of other teams and inviting outside participants
to team meetings can help bring perspectives back into focus. With outsiders, conduct a strengths, weak-
nesses, opportunities, and threat (SWOT) exercise to make sure the group’s success is not blinding members
to potential problems. See Figure D-8.

4. Look out for groupthink
Groups can become so cohesive that the members minimize conflict and support consensus without criti-
cally considering the merits of ideas and decisions. When individual creativity and independent thinking
are lost to group cohesiveness, the condition is known as groupthink. In this condition, group members
shy away from presenting ideas that may fall outside the group’s comfort zone. Figure D-9 contrasts an ideal
group process with one suffering from groupthink. 

1. Use a word processor such as Microsoft Office Word to open the file D-5.doc provided
with your Data Files, and save it as Group Traps.doc in the location where you store your
Data Files

2. Read the contents of Group Traps.doc, which describe a meeting
3. Identify the traps the group did not avoid
4. Save and close Group Traps.doc, then submit it to your instructor as requested
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FIGURE D-8: SWOT analysis
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FIGURE D-9: Groupthink
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Working with Large Groups
A small group in a single location involves little overhead to organize and manage. Large groups and those
with members in more than one location, however, require extra time for planning, organizing, and man-
aging. As companies grow, merge, and evolve, they use large and geographically distributed groups more
often. Managing and participating in such a group takes additional communication skills. Table D-5 lists
the do’s and don’ts for working in large or dispersed groups. To make sure Quest’s new business
travel services are successful, Grace Wong wants to work with the New York office of Quest Specialty
Travel and important partners in London, Paris, and Tokyo. She asks you to help her organize meetings
with the expanded group. 

1. Manage the logistics
When organizing and participating in a group of any size, you need to communicate with other team mem-
bers, schedule and attend meetings, and follow up on task assignments. These activities take more time
when the group is large or has members in more than one location. If you are leading such a group, be
aware of logistics, which refers to how resources such as information and people are provided where they
are needed. As a group member, being familiar with software tools such as electronic calendars and sched-
ulers helps you manage your participation. 

2. Expand communication channels
In a meeting, you expect to have an opportunity to talk about topics that interest you. However, as a group
grows larger, you might find you do not have enough air time, which is the amount of time available for
someone to speak to the group. If a meeting lasts one hour, for example, it allows one hour of air time for
all participants to share. If you need more air time, take advantage of communication channels such as 
e-mail threads and online discussions. 

3. Build consensus
Finding common ground and building consensus becomes more difficult as a group’s size increases. As a
team member, state your reactions, objections, and agreements clearly and concisely. If you are a team
leader, plan ahead and start working on agreement early. Poll the group to gauge their acceptance of an idea.
Schedule time for participants to discuss their support or opposition to an idea. 

4. Meet online
Use the available technology to meet as a team. Telephone conference calls, Voice over Internet Protocol
(VoIP) services such as Skype, and online meeting hosts such as GoToMeeting.com are popular alternatives
to face-to-face communication. These technologies are particularly useful for work meetings, status updates,
and other routine sessions. Face-to-face meetings are still best when important or confidential issues are
being discussed.

5. Distribute documents and supporting material electronically
Before any type of meeting, you can distribute supporting material as e-mail attachments, if possible. Post
larger files on a file server, FTP site, or intranet Web page. Meeting software such as Windows Meeting Space
(see Figure D-10) lets you hand out files electronically.

1. Use a word processor such as Microsoft Office Word to open the file D-6.doc provided
with your Data Files, and save it as Large Group.doc in the location where you store your
Data Files

2. Read the contents of Large Group.doc, which describe a meeting
3. List ways to solve the problems the large group faces
4. Save and close Large Group.doc, then submit it to your instructor as requested
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FIGURE D-10: Sharing handouts in Windows Meeting Space
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Logistics • Allow time for group maintenance tasks Don’t spend too much time on group maintenance 
• Use technology to simplify group management unless you are the team leader

Communications • Expand the communication channels beyond Don’t schedule a meeting for every topic that needs
team meetings to be discussed

• Use e-mail, online discussion forums, and Web 
conferences

• Record meetings as digital video or audio for members 
who cannot attend

• Distribute documents and supporting material 
electronically

Consensus • Discuss how the team will reach agreement • Don’t delay consensus building
• Work on finding common ground early • Don’t rush team members to make a decision
• Allow plenty of time for a large group to discuss 

plans and options

TABLE D-5: Large group do’s and don’ts

guidelines do don’t

Click to add

a handout



Building Sustainable
Agreements
The final step a problem-solving group performs is developing an implementation plan, also called an
action plan, to guide changes, product or service introductions, and complex projects. The action plan
summarizes the activities the group and other members of the organization agree to perform to make sure
the project succeeds. See Figure D-11. Recognize that the action plan represents change, and people and
organizations tend to resist change. Involve members of the team and others in the organization to build
an agreement that can be sustained as the problem is solved. Table D-6 describes the do’s and don’ts for
building agreements. A few days after meeting to discuss Quest’s new business travel services with
the New York office and partners around the world, you and the rest of the corporate travel team in 
San Diego meet again to create an action plan.

1. Overcome fear
An action plan represents change, which can threaten someone’s job, status, position, budget, or power.
Resistance to change increases as a solution becomes more creative and less like habitual activities. See
Figure D-12. Members of your group should discuss their concerns about the plan and understand its bene-
fits before agreeing to it. The group can also work together to identify fears and objections others in the
organization might have. 

2. Communicate openly
Groups tend to communicate among themselves, forgetting to share their ideas with a larger audience. This
is especially true of teams that have worked together in the same location for some time. As your group
starts to develop its action plan, take extra steps to share your ideas and progress with stakeholders and deci-
sion makers. Use a variety of open meetings, forums, memos, newsletters, and presentations to communi-
cate across the organization. 

3. Manage the pace
People are more accepting of change when they have sufficient time to adjust to it. Your group should share
ideas and conclusions gradually, allowing time between each new step the group introduces. Welcome dis-
cussions about the action plan and its steps, but avoid overwhelming people with major new initiatives all
at once. 

4. Avoid stressful times
Be aware of the periods when your organization is typically busy, and avoid starting the steps in the action
plan at that time. For example, trying to launch a new project at a public accounting firm in early April
when employees are struggling to meet tax deadlines would likely be a disaster. That same initiative intro-
duced in May might have a warm reception. 

1. Use a word processor such as Microsoft Office Word to open the file D-7.doc provided
with your Data Files, and save it as Action Plan.doc in the location where you store your
Data Files

2. Read the contents of Action Plan.doc, which describe a project
3. Create an action plan based on the description
4. Save and close Action Plan.doc, then submit it to your instructor as requested
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Overcome fear • Recognize that team members and others in the • Don’t change tasks, project goals, or parts of the team
organization might resist change without discussing them first

• Discuss the benefits of the change • Don’t discourage members of your group from 
discussing their concerns about the project 

• Don’t avoid identifying fears and objections others
in the organization might have

Communicate openly • Share team ideas with a larger audience, such as • Don’t assume a single communication or tool is
a department or company sufficient

• Communicate frequently with decision makers • Don’t overwhelm the larger audience with too much
• Hold open meetings and forums, and provide or too frequent news

memos, newsletters, and presentations to keep • Don’t introduce a new solution during a period that
in touch with others outside the team is usually busy for your organization

TABLE D-6: Building agreements do’s and don’ts

guidelines do don’t

FIGURE D-11: Sample action plan

Action Plan: Expand business travel market

Action Cost Time Schedule Assigned to

Start-up expenses

Monthly expenses

Objectives: To contact 2000 potential business customers and sign 40 of those customers to a tour in one year

Budget: $1500 start-up budget plus $1000/month

Join Association for Business Travelers

(Meetings and networking)

Create new brochure

Select and hire a telemarketing firm

Advertising

(Direct mail and Web)

Develop sales presentation

Train customer service staff

$1000

$2910

$420

$250/yr

$600

$300/month

$550 plus

$120/month

$360

$150

24 hours

88 hrs

12 hrs

4 hrs/month

15 hrs

5 hrs/month

9 hrs plus 3 hrs/

month

20 hrs

20 hrs

March 20–

April 20

April,

September

April 20–30

May 1–July 1

April 16–

June 15

April 20–30

April 16–30

Keisha Lane

Ron Dawson

Derek Opazo

Ron Dawson

Keisha Lane,

Sharon Rodriguez

Ron Dawson

Keisha Lane

Grace Wong

Ron Dawson

Derek Opazo,

Grace Wong

Nancy McDonald

Eric Jameson

Add or expand five tours for business

travelers
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Creative solution (C)

Resistance to change

Resistance to change

increases as a solution

becomes more creative

and less like habitual

activities

Angle of departure (α)

Habit (H)

FIGURE D-12: Overcoming resistance to change



Technology @ Work: 
Online Scheduling Tools
Finding time for team meetings or scheduling appointments with another professional can result in dozens
of exchanged e-mail messages that are hard to track. Online scheduling tools such as Doodle and Google
Calendar can simplify this time-consuming task. In most online scheduling tools, the meeting organizer
uses an online calendar to select times for the meeting. The organizer uses e-mail to notify everyone who
needs or wants to attend the meeting. Participants respond by selecting times that are most convenient
for them. The organizer can select the time, usually the one that works for most people, or the tool can
recommend a time. Figure D-13 shows Doodle, which conducts polls to schedule events. Figure D-14
shows Google Calendar, which lets you organize your schedule and share it with others. Grace
Wong wants to offer services such as destination planning and trip coordination to corporate customers.
She asks you to learn about online scheduling tools to find out if they would support these services and
appeal to Quest’s business customers. 

1. Schedule events
If you are organizing a meeting or hosting an event, you can use Doodle or Google Calendar to enter the
event on an online calendar. With Doodle, you select more than one day or time convenient for you and
other participants. With Google Calendar, you enter the event on a personal calendar.

2. Invite others to review the schedule
After you schedule an event, invite others to attend. Doodle sends participants a link to a poll that describes
the event and lists the dates and times you selected. With Google Calendar, you send e-mail invitations to
participants.

3. Reserve the best time
Based on the responses from participants, reserve the best time for the event. Doodle takes care of this in an
innovative way: as each person responds to the poll by voting for scheduled time, Doodle tabulates the
votes and reports the results. You can then reserve a time for the event considering those results. With
Google Calendar, the people you invite can RSVP using e-mail or the calendar itself. Let everyone know the
event has been scheduled by sharing your calendar online. 

4. Send reminders
To notify participants about an upcoming event, you send them an e-mail or text message. You can set
Google Calendar to automatically remind others about upcoming events or let them know if event details
have changed. If you sign up for a free Google account, you can receive a daily agenda listing your schedule
for the day.

1. Open a Web browser such as Microsoft Internet Explorer or Mozilla Firefox, and go to
the Doodle Web site at www.doodle.com

2. Follow the steps to schedule an event, inviting yourself, your instructor, and at least one
classmate

3. Follow the poll results as you receive them
4. Take a screenshot of the results and e-mail it to your instructor 
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FIGURE D-13: Scheduling an event in Doodle

FIGURE D-14: Google Calendar

Send these dates and
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for the best time
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Practice
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d SOFT SKILLS REVIEW
Understand group dynamics.

1. What are group dynamics? 
a. Changes noted in the action plan c. Ways to organize an idea’s costs and benefits
b. How people work and interact with each other d. How resources are provided where they are needed

2. Knowing about the processes, personalities, and subtleties of how a company operates is called:
a. organizational memory c. groupthink
b. logistics d. consensus

Evolve from a group to a team.

1. In business, a team is:
a. two or more people attending a meeting c. a group of people that meet regularly
b. a group of people who work together cooperatively d. two or more people who share expectations

on a common objective and obligations
2. What do successful teams allow time for when the group first starts to meet?

a. Online scheduling c. Creating action plans
b. Convergent thinking d. Socializing

Use divergent thinking.

1. Divergent thinking describes thought processes or methods used to:
a. design credible arguments c. select the best alternative
b. generate ideas d. overcome resistance to change

2. Which of the following is not an exercise in divergent thinking?
a. Brainstorming c. Outlining
b. Free writing d. Mind mapping

Use convergent thinking.

1. The goal of convergent thinking is to:
a. narrow possible options to a manageable set c. identify tasks, resources, and expenses
b. avoid groupthink d. reach a group consensus

2. Which of the following tools helps to perform a cost-benefit analysis?
a. Three-pile analysis c. Online communication channel
b. SWOT analysis d. Decision balance sheet

Reach closure.

1. A team leader who actively seeks advice from the group before making a decision is using:
a. a consultative approach c. consensus decision making
b. a command style d. an active advice approach

2. When is majority rule an efficient decision-making technique?
a. When using a command style c. When choosing between two alternatives
b. When group members support several options d. With small groups

You can complete the Soft Skills Review, Critical Thinking 
Questions, Be the Critic exercises, and more online. Visit
www.cengage.com/ct/illustrated/softskills, select your book, 
and then click the Companion Site link. Sign in to access 
these exercises and submit them to your instructor.

www.cengage.com/ct/illustrated/softskills


Avoid common group traps.

1. Which of the following is not a common group trap?
a. Overhead c. Superman complex
b. Stress d. Devil’s advocate

2. When group members avoid presenting ideas that fall outside the group’s comfort zone, they are suffer-
ing from: 
a. groupthink c. group analysis
b. the Superman complex d. consensus building

Work with large groups.

1. Which of the following tools is useful when working in a large group or one with members in more
than one location?
a. Impact analysis c. Online calendar
b. Air time d. Electronic book

2. Before a meeting of a large group, you should:
a. ask for extra time to hand out materials c. reserve air time
b. distribute materials electronically d. send e-mails to participants explaining that no supporting 

materials are allowed

Build sustainable agreements.

1. What is the purpose of an action plan?
a. To identify the consequences of each idea c. To document meeting activities 
b. To review ideas and reduce them d. To summarize the activities the group agrees 

to a manageable number to perform
2. Which of the following is not a way to build a sustainable agreement?

a. Introduce all changes at the same time c. Communicate openly
b. Overcome fears d. Manage the pace

Technology @ work: Online scheduling tools

1. In most online scheduling tools, the meeting organizer uses an online calendar to:
a. vote for meeting locations c. schedule range voting
b. select times for a meeting d. distribute documents electronically

2. After participants respond to a meeting invitation, how does Doodle help you select the best time?
a. It reserves a conference room c. It sends electronic RSVPs
b. It publishes a group calendar online d. It tabulates responses and reports the results

d CRITICAL THINKING QUESTIONS
1. This unit provides guidelines for being both a group member and a group leader. Do all groups need

leaders? Do teams without leaders offer advantages over teams that have leaders?
2. Are divergent thinking techniques as well respected as convergent thinking techniques? Why or why not?
3. In what types of situations is individual decision making preferable to group decision making? When is

group decision making more effective than individual decision making?
4. The consequences of groupthink can be disastrous. Irving Janis, a social psychologist who studied group-

think, identified the Bay of Pigs invasion of Cuba as an example of groupthink because a group of advis-
ers to President Kennedy went along with his decision despite misgivings. The Challenger Space Shuttle
is another well-known example of groupthink. A group of NASA officials disregarded an engineer’s con-
cerns and decided to launch the shuttle, which resulted in disaster. As a group member, what can you do
to avoid groupthink?
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5. Suppose you are a member of a group asked to find ways to cut costs throughout your organization for
the upcoming year. Sales have fallen sharply, and the company is in danger of going out of business.
After gathering information, your group concludes that the company will save the most money by freez-
ing pay for a year, despite a tradition of annual salary increases. How can you make sure this is a fair
decision? How can you make sure that others in the organization will see it as a fair decision?

d INDEPENDENT CHALLENGE 1
Lawrence Media in Nashville, Tennessee, specializes in promotional products for businesses, such as corporate apparel, execu-
tive gifts, and product giveaways. You work as an assistant to Ken Lawrence, the founder of the company, and are a member
of a group examining why the corporate apparel line is not selling well and how to solve that problem. During a recent team
meeting, Ken conducted a brainstorming session to generate ideas for improving sales of corporate apparel. Figure D-15 shows
the results of the brainstorming session. 
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Spend 30 minutes on

Google learning more

about current

customers

Ask current customers

for referrals

Improve quality of the

shirts and jackets

Spend 30 minutes on

Twitter finding

prospective customers

Repeat successful ad

from last year

Add something new to

the shirts and jackets

Offer golf hats in

addition to shirts

and jackets

Use all natural fibers in

shirts and jackets

Sponsor an athletic

event to make shirts and

jackets more appealing

How can Lawrence Media increase sales of corporate shirts, jackets, and other apparel?

FIGURE D-15

a. Use presentation software such as Microsoft Office PowerPoint to open the file D-8.ppt provided with your Data Files,
and save it as Brainstorm.ppt in the location where you store your Data Files.

b. Select an idea in Brainstorm.ppt and on slide 2, create a decision balance sheet to organize the idea’s costs and benefits.
c. Submit the presentation to your instructor as requested.

d INDEPENDENT CHALLENGE 2
You work with Carla Marcus, the owner of Sage Realty Services in Winnetka, Illinois. As a member of a team working on the prob-
lem of slumping real estate sales, you have been offering Carla suggestions on selling more houses and office space. One solution
is to improve customer service and increase referrals. Carla asked the team to generate ideas for trying this solution for six
months. Figure D-16 shows the basic ideas the team generated. Carla asks you to organize this information in an action plan.

Survey customers Sponsor event for home buyers

Send links or DVDs of virtual tours Update contact management

software

Do in three stages: March 1–15,

May 1–15, and September 1–15

Organize follow-up social events

with recent customers

FIGURE D-16



a. Use presentation software such as Microsoft Office PowerPoint to open the file D-9.ppt provided with your Data Files,
and save it as Referral Plan.ppt in the location where you store your Data Files.

b. Based on the details shown in Figure D-16 and in slide 1 of Referral Plan.ppt, identify the objectives and tasks for put-
ting the solution into practice. 

c. On slide 2, organize the tasks into an action plan.
d. Submit the presentation to your instructor as requested.

d REAL LIFE INDEPENDENT CHALLENGE
You can apply the group decision-making techniques you learned in this unit to develop your group participation and decision-
making skills. Most jobs require a variety of skills in these categories. Develop these skills by completing the following exercise.

a. Identify your work and study skills. List the types of activities you have performed in the past six months at work or
school. For example, have you worked on a team? Written reports? Attended meetings? Then list the skills required to
complete these activities. 

b. Identify your experiences outside of work or school. List these experiences and the skills required to perform them.
c. Review the lists you created and identify interpersonal and group skills, such as motivating others, learning to negoti-

ate or network, or organizing a meeting. 
d. Which skills do you want to continue to develop and be central parts of your future jobs?

d TEAM CHALLENGE
You are working for Colorado Green Builders, a company in Boulder, Colorado, specializing in sustainable building. You are
part of a project team that is supervising the design and construction of a visitor’s center in the Rocky Mountain National
Park. The goal is to build the visitor’s center so that it is self-sufficient. That means it should use no outside resources, if possible,
including energy, water, and waste systems. Your manager, Amanda Karlson, suggests that you meet with your team to plan
this project.

a. Meet as a team and brainstorm the general categories of resources you need to build the visitor’s center so that it is
self-sufficient. Consider everything typically found in a public building.

b. Review the resource categories and create a master list.
c. For each category, brainstorm ways to provide the resource without depending on outside systems. For example, if

you have a food category, you could create a garden and greenhouse to provide fruits and vegetables without depend-
ing on outside suppliers.

d. Review the ideas your team generated, and then use convergent thinking techniques to edit the list. Your goal is to
identify all the resources a visitor’s center needs using systems that are fairly easy to set up and maintain and are not
too expensive.

e. Submit the list to your instructor as requested.
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d BE THE CRITIC
You are working part-time for a landscaping company planting trees and shrubs in a new neighborhood full of recently 
built homes. A large shed is located near a creek at the edge of the neighborhood. When you enter the shed, you discover it
houses old pesticides, some of which are now outlawed. Concerned that the pesticides could pose a danger to the new neigh-
borhood, you introduced the topic of the pesticides at a staff meeting and asked what you should do. Figure D-17 shows how
people answered your question. Analyze the solutions offered, noting their weaknesses, and send a list of the weaknesses 
to your instructor. 

Group Decision Making and Problem SolvingProblem Solving 96

Nothing. The
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Office manager
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station and ask them
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warning to the

neighborhood.

Sales manager

Find out who owns
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persuade them to

relocate the

pesticides.

FIGURE D-17



Decision 
Support Tools
One of the earliest uses of computer technology was to support people making complex

decisions. The term “decision support system” (DSS) describes any information system that

aids in decision making, such as spreadsheets that compare weekly sales data or software

that summarizes data on a so-called dashboard to highlight positive and negative trends.

Early DSSs were large, proprietary, and expensive. Today, decision makers use spreadsheets,

communication tools, and graphics software to analyze data and options. This unit intro-

duces the basic concepts of decision support tools and shows how you can use software to

make objective decisions. You need to have some basic spreadsheet knowledge to complete

this unit. You have been working with Grace Wong, the vice president of finance at

Quest Specialty Travel, to help expand the company’s services to corporate travelers. The

new project is a success so far, though it has introduced some unexpected questions and

decisions. Grace asks you to help her organize information and learn to use decision sup-

port tools so that she and others can make effective decisions.

E-1.doc

E-2.doc

E-3.xls

E-4.xls

E-5.xls

E-6.doc

E-7.xls

E-8.doc

E-9.xls

Files You 
Will Need:

OBJECTIVES Understand decision support 

systems

Model decisions quantitatively

Describe data objectively

Work with formulas and functions

Perform what-if analyses

Weigh factors

Create decision trees

Use graphics to display data
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E
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Understanding Decision
Support Systems
A decision support system (DSS) is interactive software designed to help you compile useful informa-
tion from raw data, documents, and business knowledge. You then use this information to identify and
solve problems and make decisions. A DSS is ideal for analyzing complex problems that involve sets of data
and demand a systematic decision-making approach. Before you start assisting Grace Wong, she
asks you to learn about decision support tools and their benefits.

Decision support tools offer the following benefits for decision makers:

• Add objectivity to making decisions
Decision support software requires you to clearly define the issues, identify relevant information, determine
how factors are related, and analyze the results. When you are making a decision, a DSS helps you evaluate
all parts of the decision objectively. For example, Quest Specialty Travel can use a graphic such as the one
shown in Figure E-1 to determine which tour to offer first to corporate customers.

• Improve efficiency for complex decisions
Complex decisions typically involve gathering lots of detailed information and then ranking or assigning
weights to each factor. A computer can store information and make complex calculations much more effi-
ciently than people can. You use decision support software to maintain, process, and report on the detailed
information involved in complex decisions. For example, Quest is considering opening a branch office in
Los Angeles or Chicago to serve corporate customers. It can use decision support software to compare 
expenses such as rent, travel, and employees and weigh factors such as proximity to clients, staff preference,
and local attractions. 

• Encourage exploration and discovery
Decision support tools help you visualize data, illustrate problems, and graphically represent options and
solutions. You can easily adjust variables and model scenarios. For example, Quest employees can use a
spreadsheet to compare the income and expenses they have now with those they expect to have with a sep-
arate business travel department. Playing “what-if” with data encourages exploration of possibilities and
can lead to more creative solutions.

• Provide support for particular decisions
As a member of an organization, you must always be prepared to support the decisions you make. Intuitive
decisions can be difficult to defend. When you approach a decision objectively and analyze it, you can
demonstrate that you handled the matter professionally. For example, a decision support tool can help to
compare the cost and volume of trips to find the best price. 

• Help communicate decisions to other interested people
Describing the thought processes that go into making a complex decision or solving an involved problem
can be difficult. Decision support tools and their models can help you more effectively communicate your
ideas to interested stakeholders. Figure E-2 shows the steps, processes, and decisions involved in creating a
new corporate travel department at Quest Specialty Travel.
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Recall from Unit A
that when you solve
a problem intuitively,
you react immediately
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Alternative 1
Alaska Cruise and 

Glacier Hiking

Alternative 2
Caribbean

Adventures

Alternative 4
Biking Hawaii

Pros
Popular destination 

Same currency and 

language

Pros
Short travel time

Includes sailing

and fishing

Pros
Good mix of

business and 

pleasure

Pros
Very popular tour

Excellent meeting

facilities

Cons
Very active

Few meeting

facilities

Cons
Hurricane season

Cons
Very active

Suitable for 

younger travelers

Cons
Language

Passport

Jet lag

Alternative 3
Mediterranean

Express

Which tour should Quest offer first to corporate customers?

Decision: Caribbean Adventures

FIGURE E-1: Decision diagram
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FIGURE E-2: Comparing cost and volume of trips
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Modeling Decisions
Quantitatively
When solving complex problems, gather all the data you can related to the problem. Then you can model
your decisions quantitatively, which means you represent the decision and its factors using numbers. For
example, you could list expenses for opening a new Quest office and compare them to the revenue you
expect the office to generate. Modeling decisions can help you see patterns in the data, make objective
choices—especially among competing options—and provide substantiation for your decisions. 
One of Quest Specialty Travel’s new corporate clients has headquarters in Los Angeles, California, and
wants Quest to open a branch office on its corporate campus. Some managers at Quest want to open an
office in the Midwest. Grace Wong asks you to help her gather data and model the decision quantitatively.

1. Assign numeric values to your data
Gather data you can measure, which includes numeric variables such as price, weight, temperature, square
footage, and sales per week. Make sure you collect accurate information, and then enter the data in a tool
designed for numeric analysis, such as a spreadsheet. 

2. Compare apples to apples
The data you collect is not always available in the same format. For example, to compare salary data, con-
vert an hourly or monthly wage to an annual salary or vice versa. See Figure E-3. Make similar adjustments
for quantities (single units vs. bulk quantities), temperatures (Celsius vs. Fahrenheit), monetary units (dol-
lars vs. euros), and other measures that describe the same item, but express it in different ways.

3. Rate subjective variables
In addition to gathering objective data, you can collect subjective data. For example, you might want to poll
the Quest staff to determine their preferences for opening a new office in Los Angeles or other sites. To use
this information in a quantitative model, you must first convert it to numbers. Ask people to rate or evalu-
ate options and assign numeric values to their responses. You can use a five-point response scale similar to
the one shown in Figure E-4.

4. Use a decision model
To make numeric data useful, organize it in a decision model, which is one or more formulas that includes
all of the relevant variables and calculates a result. For example, to choose between a Los Angeles and
Chicago branch office, you could rate staff preference, proximity to your clients, and building features and
amenities for each location and calculate the sum of the ratings. Also calculate the sum of variables such as
monthly office rent, taxes, utility costs, and salary. Determining these totals for each location provides a
ranked listing of the options. See Figure E-5.

1. Use a word processor such as Microsoft Office Word to open the file E-1.doc provided
with your Data Files, and save it as Model.doc in the location where you store your 
Data Files

2. Review the contents of Model.doc, which tally responses
3. Use the guidelines in this lesson to identify the preferred solution 
4. Save and close Model.doc, then submit it to your instructor as requested

ESSENTIAL
ELEMENTS

YOU TRY IT

Survey designers
recommend five-point
scales as the most
accurate; fewer points
don’t offer enough
options, and more
points creates
confusion.

QUICK TIP

Be sure to enter
numbers carefully—
a typo can ruin an
otherwise useful
model.

QUICK TIP
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FIGURE E-3: Comparing data

Entry-level office

manager:

$600/month

Experienced office

manager:

$40,000/year

Problem: How much should Quest budget for an office manager in the new Los Angeles office?

Convert both

to monthly or

yearly salary

Projected expenses

Experienced

Monthly salary

for office

manager

$800 $600

Entry-level

FIGURE E-4: Rating subjective data

Answer the following questions according to the scale.

Do you think Quest should open a branch office in Los Angeles?

Strongly agree

5

Agree

4

Neutral

3

Disagree

2

Strongly disagree

1

Should the Los Angeles branch be on a client’s corporate campus?

Do you think Quest should open a branch office in Chicago?

Strongly agree

5

Agree

4

Neutral

3

Disagree

2

Strongly disagree

1

Strongly agree

5

Agree

4

Neutral
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2

Strongly disagree
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FIGURE E-5: Decision model

Ratings
for Chicago
branch office
are the highest

Sums for each
subjective rating

Expenses
for Chicago
branch office
are the lowest
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Describing Data Objectively
Most people can visualize images, concepts, and trends more easily than large sets of numbers. When pre-
senting data to support a decision, provide your audience with an objective description of that data. You
can use statistics to explain and compare the characteristics of your data. Table E-1 lists the do’s and don’ts
for describing data objectively. Grace Wong has developed pricing data for the new tours designed
for business travelers. She asks you to calculate some basic statistics about the prices. 

1. Mean
The arithmetic mean value of a set of data is usually referred to as the average. The mean is the most
common descriptive statistic and is simple to compute. Sum the values in your data and divide by the num-
ber of items that you counted. The mean is a single value and describes the data in general by showing its
central tendency. See Figure E-6.

2. Median
The median value of a set of data is that point that separates the higher values from the lower values. The
median is similar to the mean, but is less susceptible to distortion by extremely large or small values. The
median is calculated by ordering all of your data from lowest value to highest value and selecting the mid-
dle one. If you have an even number of data points, use the mean of the two middle values. 

3. Mode 
The mode of a set of data is the value that occurs most frequently. The mode does not have to be a unique
number. Some data sets might have more than one mode. Although means are affected by extremely large
or small values in the data set, modes are not. This makes modes useful for describing data that includes
widely varying numbers. The mode itself can also reveal useful patterns. For example, if you are measuring
the week of the year (1–52) when people take particular tours, you might find that week 14 is the mode, as
in Figure E-6. This could be useful for planning future marketing campaigns and new tour offerings. 

4. Standard deviation
Standard deviation is a measure of the variability of a set of data. A low standard deviation indicates that
the data points tend to be very close to the mean (minimal variability). A higher standard deviation indi-
cates that the data are spread out over a larger range of values and that they are farther from the mean
(greater variability). For example, when planning what to wear on a tour, two destination cities might have
the same average temperatures (75 degrees). However, the mean alone might not be enough information.
One city has daytime highs of 95 degrees and evening lows of 55. The other varies between 78 and 72 
degrees. You would need to instruct your clients to pack differently depending on their destination. The
standard deviation provides an insight that the mean or median temperatures do not.

1. Use a word processor such as Microsoft Office Word to open the file E-2.doc provided
with your Data Files, and save it as Statistics.doc in the location where you store your
Data Files

2. Review the contents of Statistics.doc, which provide raw data about tours
3. Use the guidelines in this lesson to calculate statistics 
4. Save and close Statistics.doc, then submit it to your instructor as requested
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Technically, you can
measure the average
in other ways. The
mean uses a particular
calculation.
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Data that is normally
distributed is some-
times described as
having a bell-shaped
curve.
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Mean • Add the values and divide the sum by the number of Don’t include extremely high or low values; they 
values are outliers

• Calculate the mean to find the tendency in the data

Median • Sort values from low to high or high to low, and then  Don’t confuse the median with the mean
find the middle value 

• Find the median to determine the middle value,  
which is not affected by extreme values

Mode • Sort values and find the ones that occur most Don’t look for the mode in all sets of data—some 
frequently don’t have a mode

• Use to describe data that includes widely varying 
numbers

Standard deviation • Interpret low standard deviations to mean that the Don’t evaluate standard deviations as better or 
values  are very close to the mean so they don’t worse—they show which values are more 
vary much consistent than other values

• Interpret high standard deviation to mean that the  
data are spread over a larger range of values and 
are farther from the mean

FIGURE E-6: Basic statistics

Mean Prices for business tours: 

Finds the average price 

Median July temperatures in Rome, Italy 

Finds the middle temperature for Rome 

Mode Number of people enrolled in tours by week
(1 = First week in January, 52 = Last week in December)   

Find the value that occurs most frequently 

Standard
deviation

Temperature highs and lows in two cities 

Find how much the values vary 

High

+

$1200 $1000 $1750 $1500

Biking HawaiiMediterranean
Express

Caribbean
Adventures $1362.50

Alaska Cruise
+ + /4  =

Average

95˚

75˚

55˚

78˚

75˚

72˚Low

Santa Fe
Standard deviation = 28

San Francisco
Standard deviation = 4

Statistic Example 

Most businesspeople take tours in
week 14 (second week in April)

2, 5, 9, 11, 11, 14, 14, 14, 14, 18, 18, 23, 24, 37, 37, 43

Four lower
temperatures

Four higher
temperatures

72 76 78 80 86 89 92 10569

Median

TABLE E-1: Modeling decisions do’s and don’ts

guidelines do don’t
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Working with Formulas 
and Functions
When modeling a decision using quantitative data, you can use mathematics to help you analyze and
compare the data. Mathematicians use formulas to manipulate numeric and symbolic data. A formula typ-
ically defines a calculation that you perform on one or more variables. When used with decision variables,
formulas can help you identify the best choices and solutions. To model quantitative decisions, you can
use an electronic spreadsheet, which supports a wide variety of formulas and functions. Table E-2 summa-
rizes the do's and don'ts of working with formulas and functions. Grace Wong asks you to enter
basic financial data into a spreadsheet so she can analyze it later.

1. Format your formulas
Constructing formulas in a spreadsheet is slightly different from entering formulas by hand using a calcula-
tor or paper and pencil. Most spreadsheets require you to start a formula with an equal sign (=). For exam-
ple, instead of entering a formula as 2 +  3 =  in a calculator, you enter =  2  +  3 in a spreadsheet. You insert
the equal sign of a formula in the cell where you want to display the result. 

2. Use cell references
You can enter numbers directly in a spreadsheet formula, but doing so limits your flexibility. You have to
edit your spreadsheet every time a value changes. A better approach is to substitute hard numbers with cell
references. A cell reference is a pointer that you include in a formula to tell the spreadsheet where to find
the actual data. By organizing your important decision variables as cell references, it is much easier to do
what-if and other analyses. See Figure E-7.

3. Double-check your mathematical operators and order
Math is precise, and a typo or other mistake in a formula can render a calculation useless. Studies of spread-
sheet use have shown that a significant number include one or more mistakes in the formulas. Many of the
errors are due to simple problems with the mathematical operators and the order of operations. Spread-
sheets solve formulas in the order of operations shown in Figure E-8.

4. Simplify with functions
Functions are preprogrammed formulas and simplify common mathematical tasks. Spreadsheet programs
include functions to support statistical, engineering, mathematical, financial, and other calculations. In
most spreadsheets, you enter an equal sign (=) followed by the function name and its arguments. Arguments
are the values or cell references that the function uses in its calculations. Argument values are always
contained inside parentheses. For example, the following formulas both calculate the same results:

=  D1 + D2 + D3 + D4 + D5 + D6 
=  SUM (D1:D6)

The SUM function automatically adds all of the values in cells D1 through D6 and displays the result. 

1. Use spreadsheet software such as Microsoft Office Excel to open the file E-3.xls provided
with your Data Files, and save it as Formulas.xls in the location where you store your
Data Files

2. Review the contents of Formulas.xls, which provide raw data about tours
3. Use the guidelines in this lesson to enter formulas 
4. Save and close Formulas.xls, then submit it to your instructor as requested
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FIGURE E-7: Entering formulas in a spreadsheet

Formula

in cell C3

uses cell

references
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the results

without extra

editing
Value changed

from 56 to 64

Cells B3, B4,

and B5

Formula in

cell C3 uses

numbers

FIGURE E-8: Order of operations

Order Operation Symbol Example Description 

1. Exponents (8 ^ 2 � 5 ^ 2) * 10/2 

8 ^ 2 � 64 

^

5 ^ 2 � 25 

Exponents (^) are solved first 

2. (64 � 25) * 10/2 

64 � 25 � 89 

Expression in parentheses is 

solved next 

3. Multiplication 89 * 10/2 

89 * 10 � 890 

Division 890/2 � 445 

Multiplication and division are 

solved left to right 

4. Addition

()

*

Subtraction �

�

�

Addition and subtraction are 

solved left to right 

TABLE E-2: Working with formulas and functions do’s and don’ts
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Format formulas • Select the cell where you want the formula results to Don’t insert the equal sign at the end as you do in 
be displayed manual formulas

• Start a formula with an equal sign

Use cell references • Use cell references in formulas instead of numbers or Don’t enter numbers and other values in a formula 
other values when you can use cell references instead

• Prepare for what-if analysis by using cell references

Organize operators Follow the standard order of operations that your Don’t forget to use parentheses to indicate parts 
correctly spreadsheet uses of the formula you want to calculate first 

Simplify with • Start with an equal sign followed by the name of the Don’t add a long string of numbers when you can 
functions function use the SUM function instead

• Include arguments in parentheses
• Use functions to simplify formulas



Performing What-If
Analyses
When electronic spreadsheets were first developed, one of the early applications for the technology was
performing what-if analyses. Sometimes called a sensitivity analysis, a what-if analysis allows you to
study how changing one or more values affects the results. This technique allows you to test scenarios or
possibilities to make a decision. Table E-3 lists the do’s and don’ts for performing what-if analyses. 
During a six-month trial period, Grace Wong wants to offer corporate customers two types of trips: dis-
count and standard. Customers can pay an additional fee to include one family member on a standard
trip. Quest can offer only a certain number of each type of trip. Grace Wong asks you to work with her to
perform a what-if analysis to determine how much money Quest can make from these trips and which trip
to promote the most aggressively. 

1. Identify decision variables
Decision variables are values that could change and affect the results. Statisticians refer to these as inde-
pendent variables. Identify decision variables by asking whether changing the value would also change the
results. If so, treat it as a decision variable. See Figure E-9.

2. Identify the constants
Constants are elements that are not likely to change much over time. They do not vary in a what-if analy-
sis. If you are calculating the amount of revenue Quest can generate from three types of business trips, the
price of each trip is a constant. For example, the price of a discount trip is $1200. That value will not change
no matter what else changes in the spreadsheet.

3. Identify output variables
The output variables are values in the results that could change if the decision variables change. Output
variables are often referred to as dependent variables because their value depends on the independent vari-
ables. These are the results that you are calculating and studying with the what-if analysis. As shown in 
Figure E-9, Quest can make about $716,000 in six months on business trips. It should also promote discount
trips because they generate the most revenue.

4. Test several scenarios
Typically, you perform what-if analyses on several scenarios. For each possible scenario, consider a range of
values for each decision variable. Enter the values and formulas to see how the values affect your output
variables. For example, Figure E-10 shows two scenarios in a what-if analysis for Quest Specialty Travel.

5. Assess your results using common sense
Double-check your spreadsheet carefully for mistakes or flawed assumptions. Use simple test data to make
sure the results are what you expect. If the results seem unreasonable or too good to be true, the spreadsheet
probably contains an error. Recalculate the data by hand and ask trusted colleagues to look at your analysis
with a critical eye.

1. Use spreadsheet software such as Microsoft Office Excel to open the file E-4.xls provided
with your Data Files, and save it as WhatIf.xls in the location where you store your Data Files

2. Click cell E-14, click the Data tab on the Ribbon, click the What-If Analysis button, and
then click Goal Seek

3. Click the To value box, type 4,637,500, click the By changing cell box, click cell E-13, and
then click OK twice

4. Save and close WhatIf.xls, then submit it to your instructor as requested
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FIGURE E-9: Constants, decision variables, and output variables
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FIGURE E-10: What-if analysis with two scenarios
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TABLE E-3: Performing what-if analyses do’s and don’ts
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Decision variables Identify values that are likely to change Don’t assume all values you enter are decision 
variables

Constants Identify values that are not likely to change Don’t vary the constants in a what-if analysis

Output variables Identify results that are likely to change Don’t enter values for output variables—use formulas

Scenarios Create two or more scenarios to test in the Don’t use only one scenario
what-if analysis

Results • Double-check the decision variables, constants, • Don’t assume that the spreadsheet results are 
and formulas valid—test them carefully

• Use test data to check the spreadsheet • Don’t accept results that seem too good to be true



Weighing Factors
Sometimes more than one variable can affect results in a decision model. For these types of decisions, you
can assign weights to the variables. For example, deciding which tours to offer to corporate customers 
involves variables such as amount of travel time, level of activity, meeting facilities, and weather. After sur-
veying potential customers, Quest determines that the amount of travel time is worth 50 percent of the
decision and meeting facilities are worth only 10 percent. Weigh these factors in your decision model to
make more accurate decisions. Table E-4 lists the do’s and don’ts for weighing factors. Grace
Wong wants to return to the decision about which tour to offer first to corporate customers and evaluate
it by weighing factors.

1. Identify the most important decision variables
The most important factors are the decision variables that are most likely to affect your output variables. If
your decision includes many independent variables, limit yourself to those that have the most effect on the
decision. In Figure E-11, the four variables are activity level, meeting facilities, travel time, and weather.

2. Determine the appropriate weights
Assign each decision variable an appropriate weight. This is a number that you multiply the variable by to
reflect the significance in the decision. In Figure E-11, the most important variable is travel time, which has
a weight of 50. Activity level and weather are the next most important, and have a weight of 20 each. The
least important variable is meeting facilities, which has a weight of 10. To calculate the weighted ratings,
multiply each rating by the weight. Then total the weighted ratings for each alternative to find the best 
option.

3. Normalize variables
The range of values for one decision variable might vary widely. For example, Quest is considering five local
tour operators to use in the Caribbean. The most expensive tour operator charges $50 per person and the
least expensive charges $10. The range of values for the price variable varies widely. Before adding other fac-
tors such as transportation and hotel costs to select a tour operator, you can normalize the price variable.
Normalization makes the values consistent so you can compare them accurately. A simple way to nor-
malize is to divide each variable by the largest instance of that variable. Then you can use the normalized
variables as weighted factors. See Figure E-12. 

4. Consider the runners-up
The weights you assign are subjective. As you consider the results, ask yourself if a small change in the
weights would affect the outcome. Look at the runner-up options and see how near they are to the leader.
Values close to the top value are often important decision variables.

1. Use spreadsheet software such as Microsoft Office Excel to open the file E-5.xls provided
with your Data Files, and save it as Factors.xls in the location where you store your 
Data Files

2. Select the cells C11:C14, press [Ctrl]+[C] to copy the formulas, select cells D11:F14, then
press [Ctrl]+[V] to paste the formulas

3. Click cell C15, press [Ctrl]+[C] to copy the formula, select cells D15:F15, then press
[Ctrl]+[V] to paste the formula

4. In cell D17, type the answer to the question shown in cell A17
5. Save and close Factors.xls, then submit it to your instructor as requested
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FIGURE E-11: Assigning weights
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FIGURE E-12: Normalizing variables
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Decision variables Identify the decision variables that have the most effect Don’t include minor decision variables
on the decision

Weights Assign a weight to each important decision variable Don’t assign weights to all decision variables

Normalization Account for differences in variables by normalizing them Don’t compare values without normalizing 
them first



Creating Decision Trees 
When you want to use a rational approach to select the best option from several alternatives, use a deci-
sion tree. A decision tree is a support tool that models decisions using a treelike diagram. Each branch of
the tree represents an option and its benefits, costs, and likelihood. Organizations use decision trees to
identify the strategy or choice that will lead them to a desired goal. Because a decision tree is a graphic, it
helps you explore possibilities and track their outcomes. It also creates a simple summary of a complex 
decision that you can share with other stakeholders. You can create a decision tree by hand or using any 
basic graphics or drawing package on a computer. The Quest Marketing Department finds that
adventure tours in Latin America are becoming more popular among corporate clients, and has identified
potential destinations. Grace Wong is not sure which one would generate the most income. She asks you
to help her create a decision tree to determine the best option. 

1. Start with your primary decision
Begin by determining the primary decision to make or problem to solve. This becomes your goal, such as to
identify a new destination in Latin America for an adventure tour. Draw a small box on the left side of a
piece of paper or on your computer screen. Label this objective box with a description of the problem. 

2. Identify your options
Identify the options in the decision or problem. For example, as shown in Figure E-13, the destinations are
Cuzco in Peru, Quito in Ecuador, or neither one. Draw a line for each option from the objective box to the
right. Keep the lines far apart to leave yourself room to include labels and add your thoughts. Label each
line with a short description of the option. 

3. Consider the results
At the end of each line, insert the result. If the result of choosing that option is uncertain, draw a small cir-
cle. If the result requires you to make a decision, draw a small square. Repeat this process from each deci-
sion square until you’ve drawn lines representing all of the possible outcomes that you identified. 

4. Assign values and probabilities
Estimate how much each option is worth to you or your organization. This can be a monetary amount or a
score, such as one based on a 1–5 rating scale. For example, the Cuzco tour could generate $730,000 in rev-
enue, and the Quito tour could generate $670,000. Label the outcome with this value. Next, for each circle
(called an uncertainty node), estimate the probability or likelihood of each outcome. The total at each circle
must equal 100%. Repeat this for all of your decision nodes. 

5. Calculate the value for each option
Calculate the value associated with each possible outcome. Start at the right side of your decision tree and
work back to the left. See Table E-5.

1. Use a word processor such as Microsoft Office Word to open the file E-6.doc provided
with your Data Files, and save it as Decision Tree.doc in the location where you store
your Data Files

2. Review the contents of Decision Tree.doc, which include a partially completed diagram
3. Use the guidelines in this lesson to complete the decision tree
4. Save and close Decision Tree.doc, then submit it to your instructor as requested
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FIGURE E-13: Decision tree

Cuzco should be
selected as it has
a higher expected

value $730,000

Very popular $900,000

$220,000

$1,000,000

$175,000
Not very

popular

Very popular

$0

$220,000 � 0.25 � $55,000

$1,000,000 � 0.6 � $600,000

$175,000 � 0.4 � $70,000

$900,000 � 0.75 � $675,000
(0.75)

Not very

popular

(0.25)

(0.40)

(0.60)

$705,000

Development
expenses

Probabilities or likelihoods

Expected values of
each outcome

Cuzco, Peru

<$25,000>

$630,000

$670,000

<$40,000>

Quito, Ecuador

Neither

Identify new

tour

For the new Quest tour, Quito in Ecuador and Cuzco in Peru are two potential destinations. The cost to develop 

each tour is shown in the decision tree. These expenses are for setting up a tour, promoting it, identifying 

contractors, and so on. You estimate the revenue of each tour as best- and worst-case scenarios.

Worst case

Best case

TABLE E-5: Calculating the value for each option

element shape description
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Uncertainties Circle • Multiply each outcome by its probability
• Insert this value in the decision tree
• Repeat this for each uncertainty

Decisions Square • Estimate the costs associated with each option
• Subtract cost of the outcome value you calculated to find the benefit of that decision 
• Repeat this for each decision

Results Line • When you have calculated all of the decision benefits (value–cost), choose the option that
has the largest benefit. This is the optimal decision.

The art of information graphics

Edward Tufte, author of four influential books on information design,
is passionate about graphics, the simpler, clearer, and more meaning-
ful, the better. During his popular presentations to Web designers,
economists, business owners, and others, Tufte shows one example
after another of poor, confusing, and cluttered diagrams, charts, and
graphics and compares them to his translations, which are elegantly
simple and easy to understand at a glance. In a recent issue of Busi-
nessWeek, Adam Aston described one effective comparison that Tufte
makes using a diagram drawn by Galileo to explain the solar system
by positioning the sun at its center. “Tufte points to a page from

Galileo's Dialogue Concerning the Two Chief World Systems to contrast
the two views of the solar system. Copernicus' earth-centered render-
ing is a tangled knot. Galileo's sun-centered solar model is elegantly
simple. Then as now, clean design reflects clear thinking, and has a
way of wiping away junky analysis and poor presentation.” Tufte rec-
ommends the same approach to anyone who needs to present visual
information, from corporate executives to students.

Source: Aston, Adam, “Tufte's Invisible Yet Ubiquitous Influence,”
BusinessWeek, June 10, 2009.



Using Graphics to 
Display Data
By representing your data, decisions, and solutions graphically you can see trends, relationships, and 
results that would be hard to detect in a list of numbers. Drawings, charts, and other illustrations also help
make your case clearer and easier for others to understand. Software such as spreadsheets and presenta-
tion graphics programs provide tools to help you visualize and display data. Table E-6 lists the do’s and
don’ts for displaying data graphically. Before Grace Wong makes a presentation to the other Quest
managers about expanding services to corporate customers, she asks you to create charts to display data
graphically.

1. Bar charts 
A bar chart uses rectangular bars to display data values. The length of each bar represents a value. The longer
the bar, the greater the value. Bar charts can be oriented horizontally or vertically. Simple charts use one set
of bars to represent a single variables or point in time. Multiple variables or points in time may be represented
by several adjacent bars. See Figure E-14a.

2. Line charts
To create a line chart, you plot a series of points and then connect them with a line. Each point represents a
measurement or value. The line shows directions or trends in the data over time. See Figure E-14b. 

3. Area charts
An area chart is similar to a line chart because it compares two or more variables over time. However, it dis-
plays the values for each variable as cumulative totals using numbers or percentages. This means that each
variable is layered one on top of another. A color or fill pattern highlights each variable.

4. Pie charts
Pie charts are circles divided into sectors, with each sector resembling a slice of a pie. See Figure E-14c. The
size of the slice represents the relative size or frequency of the corresponding variable. Because the entire
chart forms a complete circle, it shows the percentage of the whole that each variable represents. Use pie
charts to compare data at one point in time, usually to the whole. Pie charts are easiest to interpret when
the largest slice represents at least 25–30% of the data. Ideally, a pie chart should emphasize a single vari-
able and compare that slice with the rest of the pie.

5. Scatter plots
Scatter plots display two variables for a set of data. You plot the data for one variable along the horizontal
axis and the other variable on the vertical axis. A scatter plot shows correlations between variables, espe-
cially nonlinear ones. If the points appear random and unordered, the two variables do not have a strong
relationship. See Figure E-14d.

1. Use spreadsheet software such as Microsoft Office Excel to open the file E-7.xls provided
with your Data Files, and save it as Graphics.xls in the location where you store your
Data Files

2. Review the contents of Graphics.xls, which include lists of data
3. Use the guidelines in this lesson and the instructions in Graphics.xls to create charts to

display the data graphically
4. Save and close Graphics.xls, then submit it to your instructor as requested
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FIGURE E-14: Types of charts

a. Bar chart b. Line chart

c. Pie chart d. Scatter chart
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Bar chart Use bars to represent data, with the length of the bar Don’t use long text on the horizontal axis
corresponding to the size of the data

Line chart Plot a series of points and then connect them with a Don’t plot too many points or you might not be 
line to show directions or trends in the data over time able to see the pattern

Area chart • Display values for each variable as cumulative totals • Don’t hide the area you want to emphasize in the
using numbers or percentages middle of the chart—place it along the baseline

• Use different colors or fill patterns to differentiate • Don’t use if you are making a comparison between
each layer multiple series—consider using a bar chart instead 

• Choose an area chart to represent the volume of data • Don’t use if you are analyzing trends over a period 
of time—consider using a line chart instead

Pie chart • Compare the percentage of an element with the whole • Don’t use pie charts to show changes over time
• Use pie charts to compare data at one point in time • Don’t compare sectors across multiple pie charts

• Don’t create pie charts with many small slices, which are
hard to understand

Scatter plot • Display two variables for a set of data • Don’t plot more than two variables
• Show correlations among variables, especially • Don’t interpret a scatter plot the same way as a 

nonlinear ones. line chart because a scatter plot combines two
values in one point

TABLE E-6: Using graphics do’s and don’ts

guidelines do don’t
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Technology @ Work:
Spreadsheet Tools
You use spreadsheet software such as Microsoft Office Excel, OpenOffice Calc, or Google Spreadsheet to
create and format numeric data and calculations, such as for budgets, commission calculators, schedules,
and income statements. You use electronic spreadsheets to track numeric information, perform calcula-
tions, conduct what-if analyses, and create charts, for example. Spreadsheets are especially helpful when
recording and analyzing financial information—if you change one cell, the spreadsheet updates all related
calculations. Excel is the most popular spreadsheet for Windows and Macintosh computers, as it has been
since 1993. Grace Wong asks you to review the top five electronic spreadsheets.

1. Microsoft Office Excel
Part of the Microsoft Office suite of programs, Excel (office.microsoft.com/excel) is widely used in business,
education, and research. See Figure E-15. One reason that Excel dominates the personal spreadsheet market
is that you can use it to create a basic spreadsheet quickly or to develop a sophisticated set of worksheets for
making business decisions.

2. Google Spreadsheets
Similar to Google Docs and Presentations, Spreadsheets is a basic tool for creating and editing spreadsheets
(www.google.com/docs). See Figure E-16. Spreadsheets offers basic importing and editing features, and more
limited formatting tools than Excel. However, like other Google applications, Spreadsheets is designed for
online collaboration and sharing. 

3. OpenOffice Calc
A free open source spreadsheet tool, OpenOffice Calc (www.openoffice.org/product/calc.html) is an all-purpose
spreadsheet modeled after Microsoft Excel, and is freely available on the OpenOffice Web site. It opens and
saves files in the XLS format (which is the Microsoft Excel 2003 format). Unlike Excel, Calc can define series
for creating charts based on the layout of your data. It can also save spreadsheets as Portable Document For-
mat (PDF) files, which makes them easy to share with non-Calc users.

4. Gnumeric
Like OpenOffice Calc, Gnumeric is a free, open-source spreadsheet program that is part of the GNOME desk-
top for computers running the Linux operating system (www.gnome.org/gnumeric). It is designed to be simi-
lar to Excel, though it lacks features such as conditional formatting and PivotTables. Professionals
performing statistical analysis consider it a reliable spreadsheet tool.

5. Apple Numbers
If you use a Macintosh computer, you can use Apple Numbers, which is part of the iWork suite of programs
(www.apple.com/iwork/numbers). Numbers is designed to be easy to use and can create visually rich charts and
tables. It lacks the more sophisticated features of Excel, such as PivotTables, PivotCharts, and a program-
ming language for customizing spreadsheets. 

1. Open a Web browser such as Microsoft Internet Explorer or Mozilla Firefox, and 
go to each of the Web sites mentioned in this lesson: office.microsoft.com/excel,
www.google.com/docs, www.openoffice.org/product/calc.html, www.gnome.org/gnumeric,
and www.apple.com/iwork/numbers

2. Identify the top two or three pros and cons for each program
3. In a word-processing document or e-mail message, create a list of the pros and cons
4. E-mail the list to your instructor
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www.google.com/docs
www.openoffice.org/product/calc.html
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www.apple.com/iwork/numbers


FIGURE E-15: Microsoft Office Excel

FIGURE E-16: Google Spreadsheets
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d SOFT SKILLS REVIEW

Practice
Understand decision support systems.

1. A decision support system helps you: 
a. generate ideas c. identify and solve problems and make decisions
b. communicate with colleagues d. prepare for presentations

2. Which of the following is not a benefit of using a decision support system?
a. Provides better logistics c. Improves efficiency in making complex decisions
b. Adds objectivity d. Helps to communicate decisions

Model decisions quantitatively.

1. When you create a numeric representation of the decision, you are creating a(n):
a. presentation c. analytical document
b. model d. consensus

2. What should you do before comparing subjective data?
a. Plot the data c. Create a model
b. Find the mean d. Rate it on a response scale

Describe data objectively.

1. When you sum the values of items and then divide by the number of items, you are calculating the:
a. arithmetic mean c. mode
b. median d. arithmetic standard

2. Which of the following calculations is useful for describing data that includes widely varying
numbers?
a. Median c. Standard deviation
b. Mode d. Norm

Work with formulas and functions.

1. A pointer that you include in a formula to tell the spreadsheet where to find the actual data is called a:
a. formula c. decision variable
b. function d. cell reference

2. To take advantage of preprogrammed formulas that simplify common mathematical tasks, you can use a:
a. formula c. decision variable
b. function d. cell reference

Perform what-if analyses.

1. Values that could change and affect the results are called:
a. decision variables c. constants
b. output variables d. arguments

2. The values that you study with a what-if analysis are the:
a. decision variables c. constants
b. output variables d. arguments

You can complete the Soft Skills Review, Critical Thinking 
Questions, Be the Critic exercises, and more online. Visit
www.cengage.com/ct/illustrated/softskills, select your book, 
and then click the Companion Site link. Sign in to access 
these exercises and submit them to your instructor.

www.cengage.com/ct/illustrated/softskills


Weigh factors.

1. How can you indicate the significance of each variable in a decision?
a. Assign an appropriate weight c. Use one as a constant in the model
b. Convert the values to the same format d. Normalize the variables

2. How can you account for differences in variables? 
a. Create a decision tree c. Play what-if
b. Normalize them d. Find the standard deviation

Create decision trees.

1. In a decision tree, what does each branch of the tree represent?
a. An assignment to a member of the group c. A new idea
b. An option that is unlikely to work d. An option and its benefits, costs, and likelihood

2. What shapes do you use in a decision tree?
a. Circles, squares, and lines c. Rectangles only
b. Circles and diamonds d. Tree shapes

Use graphics to display data.

1. In a line chart, what does the line show?
a. The relation of parts to the whole c. Accumulated values
b. Directions or trends in the data over time d. Where data is not related 

2. Circular charts divided into sectors are called:
a. circle charts c. pie charts
b. area charts d. slice charts

Technology @ work: Spreadsheet tools.

1. Which of the following is not an example of spreadsheet software? 
a. Microsoft Office Excel c. Apple Spreadsheets
b. OpenOffice Calc d. Google Spreadsheets

2. Which of the following is an advantage of using Gnumeric?
a. It a free, open-source spreadsheet program c. It is popular with Macintosh users
b. It is designed for online collaboration d. It is creates elegant PivotTables

d CRITICAL THINKING QUESTIONS
1. Decision support tools are widely used in the business world and are becoming increasingly complex 

and specialized. What do you think are the dangers of developing and using sophisticated decision 
support tools?

2. What are the advantages of using mathematical decision tools such as decision trees and weighted
factors?

3. Suppose that you are about to make a major decision, such as returning to school full time (or ending
your academic career to work full time). How could you use a tool discussed in this unit to help you as
you make your decision?

4. If you collect too much information for analyzing a decision, you can suffer from analysis paralysis,
where you spend too much time thinking about a decision rather than making one. Recall a major
financial decision you made recently, such as of a car or housing purchase or rental. Describe your
process for making the decision. How could analysis paralysis have affected this process?

5. Decision support tools rely on objective, mathematical data. What part does ethics play in using decision
support software?
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d INDEPENDENT CHALLENGE 1
Lawrence Media in Nashville, Tennessee, specializes in promotional products for businesses, such as corporate apparel, execu-
tive gifts, and product giveaways. You work as an assistant to Ken Lawrence, the founder of the company, and are a member
of a group examining sales of the corporate apparel line. First, you analyze monthly sales of shirts, which includes t-shirts and
polo shirts, including personalized polo shirts. Ken asks you to help him analyze the spreadsheet shown in Figure E-17. 

FIGURE E-17

FIGURE E-18

a. Use a word processor such as Microsoft Office Word to open the file E-8.doc provided with your Data Files, and save
it as Profit.doc in the location where you store your Data Files.

b. Identify the decision variables, constants, and output variables shown in Profit.doc. Based on this information shown
in Profit.doc, how much money can Lawrence Media make per month from the sales of shirts and which type of shirt
should they promote the most aggressively?

c. Submit the document to your instructor as requested.

d INDEPENDENT CHALLENGE 2
You work with Carla Marcus, the owner of Sage Realty Services in Winnetka, Illinois. As a member of a team working on the
problem of slumping real estate sales, you have been offering Carla suggestions on selling more houses and office space. To
improve customer service, Carla wants to use decision support tools to show potential home buyers what they gain when
buying a home compared to renting. Part of the spreadsheet she wants to use is shown in Figure E-18. Carla asks you to help
her analyze the spreadsheet and rehearse a what-if scenario.
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In the spreadsheet, you enter the amount of appreciation you expect from the house in cell D4. This is the percentage the
property should increase in value. The spreadsheet then calculates the net annual cost of home ownership in cell D31. This
shows the amount the house is actually costing you when you consider your payments and the increase in value. 

a. Use spreadsheet software such as Microsoft Office Excel to open the file E-9.xls provided with your Data Files, and 
save it as Home Purchase.xls in the location where you store your Data Files.

b. Use cell shading to identify the decision variables, constants, and output variables as indicated in the spreadsheet. 
c. What is the net annual cost of home ownership if the house increases in value by 5% each year? Enter the appropriate

value in cell D4 and then review the results in cell D31.
d. Submit the spreadsheet to your instructor as requested.

d REAL LIFE INDEPENDENT CHALLENGE
You can apply the problem-solving techniques you learned in this unit to the decisions you need to make in other parts of
your life. Suppose you need to purchase a new computer for your academic or professional work. Complete the following steps
to make the purchase decision.

a. In a document or spreadsheet for personal use, list any money you have saved to buy a new computer.
b. List the factors that are important to you, such as computer type (laptop or desktop), monitor type (flat panel, wide

screen, or high definition, for example), amount of memory, and so on. These are your decision criteria.
c. Rank how important each factor is in your decision.
d. Assign weights to each factor according to your rankings.
e. Gather information about available computers using online resources or catalogs, for example. List the factors each

computer has and compare them to your weighted rankings. In other words, compare each computer against the crite-
ria you selected.

f. The computer with the highest score is the one you should purchase.

d TEAM CHALLENGE
You are working for Colorado Green Builders, a company in Boulder, Colorado, specializing in sustainable building. Overall,
the company is committed to solving environmental problems through green building practices. It wants to promote one
technique it uses to solve environmental problems in its next ad campaign. Work with your team to identify the specific types
of problems green building can solve and to recommend one problem and solution for the ad campaign. 

a. Meet as a team to create a list of the types of problems green building practices can solve. Use techniques such as brain-
storming or mind mapping.

b. Select one problem to research, and then learn as much as you can about the solution. For example, green building usu-
ally involves water conservation and uses techniques such as water harvesting, pond formation, and rain gardens.

c. Meet again as a team to discuss your findings. Using the techniques discussed in this unit, select one problem and 
solution for Colorado Green Builders to promote. 
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d BE THE CRITIC
You are working for Community Wheels, a company in Berkeley, California that provides hybrid and electric vehicles for
short-term rental in the Berkeley and San Francisco area. Community Wheels is analyzing its expenses and deciding which
ones to reduce. To compare alternatives, they have created the chart shown in Figure E-19. Analyze the chart, noting its 
weaknesses, and send a list of the weaknesses to your instructor. 
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5Whys A problem-solving approach that involves looking at 
a problem and asking “why?” or “what was the cause of this
situation?” at least five times.

Action plan A plan that summarizes the activities the group and
other members of the organization agree to perform to make sure the
project succeeds.

Adaptive techniques Alternative methods for solving problems.
Instead of gathering data, analyzing it, and exploring alternatives
systematically, most adaptive techniques involve a combination of
intuition, logic, and common sense.

Air time The amount of time available for someone to speak to the
group.

Argument (1) A set of one or more claims that support a particular
conclusion. (2) A value or cell reference that a function uses in its
calculations.

Arithmetic mean The value of a set of data that is usually referred
to as the average. The mean is a single value and describes the data
in general by showing its central tendency.

Assertion A simple statement that does not include any supporting
evidence.

Assumption A proposition or claim that is taken for granted as
though it were known to be valid.

Background knowledge The collection of beliefs, facts, experi-
ences, and observations you have amassed during your life.

Bandwagon effect Following the popular opinions and
expectations of others, even if you do not share them. 

Brainstorming A creativity tool for generating ideas and
alternatives. A brainstorming session usually starts by defining a
problem, and then listing possible solutions as they occur to you,
whether they are obvious, impractical, or far-fetched. The goal is
quantity, not quality.

Cause The reason for or the origin (root) of a change, such as
customers being unable to afford travel vacations.

Cause-and-effect diagram A popular way to visualize a complex
problem. This diagram displays the main problem with lines radiating

from the problem like the spine of a fish. These lines show factors
that contribute to the problem.

Cell reference A pointer that you include in a formula to tell the
spreadsheet where to find the actual data.

Claim A statement that someone says or writes about a topic.

Collective wisdom The shared knowledge and experience a group
of people can apply to a problem.

Constant An element of your decision model that is not likely to
change much over time.

Convergent thinking Thought processes or methods that narrow
options to a manageable set.

Critical thinking The thoughtful, deliberate process of deciding
whether you should accept, reject, or reserve judgment about a par-
ticular idea. The goal of critical thinking is often to improve choices
and reduce the risk of adopting or acting on a flawed assumption.

Crowdsourcing A way of using groups to solve problems. The
groups are usually online communities, such as members of a blog or
visitors to a Web site, called a crowd. An organization broadcasts a
problem to the crowd as an open call for solutions. The crowd sub-
mits solutions, and then sorts through them, finding the best ones.
The organization selects and owns the ultimate solution, and some-
times rewards members of the crowd.

Dashboard A window that graphically summarizes information
about how a business is operating.

Decision A choice you make when faced with a set of options or
alternatives.

Decision balance sheet A formal way of organizing an idea’s costs
and benefits.

Decision model One or more formulas that includes all of the 
relevant variables and calculates a result.

Decision support system (DSS) Interactive software designed to
help you compile useful information from raw data, documents, and
business knowledge.

Decision tree A support tool that models decisions using a tree-like
diagram. Each branch of the tree represents a different option and its
associated benefits, costs, and likelihood.

Decision variable A value that could change and affect the results.
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Deductive reasoning Reasoning that takes an argument from gen-
eral observations or premises to a specific conclusion. If the premises
are true, then you assume the conclusion is valid.

Divergent thinking Thought processes or methods used to generate
ideas.

Equivocation Using ambiguous or vague words in an argument.

Evaluation criteria The variables that drive your decisions.

Fact A claim that is considered to be true.

Factual matter A claim about which you can collect and analyze
data. This term suggests that you are not certain the claim is a fact,
but could prove or disprove if necessary.

Fallacy An invalid argument that is presented so that it appears
valid.

Fatal flaw An aspect of an idea that would make it unacceptable for
some reason.

Group Two or more people who interact with each other, share
expectations and obligations, and develop a common identity as a
group.

Group dynamics The way that people work and interact with each
other.

Groupthink When groups become so cohesive that the members
minimize conflict and support consensus without critically considering
the merits of ideas and decisions. 

Impact analysis A way of evaluating the effects of an idea or
alternative. 

Indicators Words that signal the speaker is stating a premise or a
conclusion.

Inductive reasoning Reasoning that attempts to draw a broad
conclusion from specific examples or premises.

Intuition Your knowledge of something without having to discover
or learn it; typically your first reaction to a problem or question.
When you solve a problem intuitively, you react immediately and
instinctively, without following a particular procedure.

Issue Any controversial subject that you discuss, dispute, or review.
An issue is different from a simple topic of conversation because it
raises questions or concerns.

Logistics How resources such as information and people are
provided where they are needed.

Mashup A Web application that combines features or informa-
tion from more than one source.

Median The value of a set of data that separates the higher values
from the lower values.

Mode The value in a set of data that occurs most frequently. The
mode does not have to be a unique number.

Model To create a numeric representation of the situation.

Normalization A way to make all of the data consistent with
your decision model.

Opinion A claim that someone believes is true.

Organizational memory The history and culture that a group must
function in, including the various processes, personalities, and sub-
tleties of how the organization operates.

Outlier A value that is extremely high or low, or an experience that
is extremely good or bad.

Output variable A value in the results that could change if the 
decision variables change.

Pecking order A hierarchy; the organization of people at differ-
ent ranks in an administrative body.

Premise What you claim or contend.

Problem In an organization, an obstacle that stands in the way of
achieving a desired goal. In short, a problem is the difference
between the current state and where you want to be.

Problem owner The person who has a problem that needs to be
solved.

Problem statement A clear, concise description of the problem and
the effect you expect from the solution.

Risk An exposure to a chance of loss or damage.

Root-cause analysis A study that determines the real basis for the
problems that you solve.

Self-serving bias Persuading yourself to see data as you most
want it to appear.

Social conditioning Conditioning that encourages you to accept
the beliefs, traditions, and values of your social group. Social condi-
tioning helps you feel part of the greater whole, but it can also pre-
vent you from considering unpopular alternatives.

Sound argument A valid argument with true premises.

Stakeholder A person who is affected by a problem or decision or
whose involvement you need to resolve the matter.

Standard deviation A measure of the variability of a set of data.

Superman complex When a person or group develops a sense of 
invulnerability.

Symptom Evidence of a change, such as a decrease in revenue.

Synergy When two or more people work together to produce some-
thing greater than the sum of their individual efforts.
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Glossary
Systematic Doing something such as solving a problem in a
methodical and organized manner. Systematic problem solving takes
a reasoned, rational approach and is appropriate for larger, more
complicated problems or situations that involve a lot of risk.

Team A group of people who organize themselves to work cooper-
atively on a common objective.

Three Pile method A technique for reducing ideas to a manageable
number. 

Valid argument An argument with a conclusion that logically
follows from the premises.

What-if analysis A method of analyzing data that allows you to
study how changing one or more of the input variables would affect
the output.

Worst-case scenario A situation or conclusion that could not be
any worse; the worst possible outcome.
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Index

rA
action

plans, 88–89
taking, 32–33, 88–89

Adam, John A., 65
adaptive techniques, 38–39
agreements, sustainable, 88–89
air time, 86–87
alternatives

developing, 28–29
rating, 30–31

analytical hierarchy matrix, 30–31
Apple Numbers, 114
area charts, 112–113
argument(s)

assessing the credibility of, 54–55
deductive, 52–53
described, 50–51, 104–105
identifying, 52–53
indicators, 52–53
slippery-slope, 60–61
sound, 54–55
valid, 54–55
weaknesses in, exploring, 56–57

arithmetic mean, 102–103
assertions, 52–53
assumptions

challenging, 64–65
dubious, looking for, 56–57
recognizing, 6–7

Aston, Adam, 111
astronomy, 111
authority, reasons based on, 54–55

rB
background knowledge, 54–55
backup plans, 14–15
bandwagon effect, 16–17
bar charts, 112–113
beliefs, challenging, 64–65
bets, hedging your, 38–39
bias

positive outcome, 16–17
self-serving, 16–17

“blink moment,” 39
Blink: The Power of Thinking without Thinking

(Gladwell), 39
botnets, 33
brain, anatomy of, 59
brainstorming

described, 28–29, 78–79
reverse, 80–81

broad interests, serving, 40–41
browsers, 42–43, 90–91, 114–115
Bubbl.us Web site, 79
budgets, 88

rC
calendars, electronic, 86. See also scheduling
cause and effect. See also causes

diagrams, 10–11
separating, 60–61

causes. See also cause and effect
determining, 10–11
false, looking for, 60–61
of problems, 10–11

cell references
arguments and, 104–105
described, 104–105

change, managing the pace of, 88–89
charts, 112–113, 114
chat, 79
choices, providing, 6–7
claims

described, 50–51
testing, 56–57

closure
avoiding the need for, 16–17
reaching, 82–83

collaboration, 18, 76–77. See also groups; teams
collective wisdom, 28–29
command style, 82–83
common sense

adaptive techniques and, 38
described, 106–107

communication(s)
channels, expanding, 86–87
DSS and, 98–99
implementing solutions and, 32–33
open, 88–89

conference calls, 86–87
consensus

building, 86–87
decision making, 77, 82–83, 86–87

consequences, of problems, 8–9
consistency, of arguments, 57
constants, 106–107
consultative approach, 82–83
convergent thinking, 80–81, 85
Copernicus, 111
corrections, 34–35
cost

-benefit analysis, 30–31, 80–81
of fixing, problems, 10–11

creativity, 28–29, 74–75, 78–79
crisis management, 15
criteria

evaluation, 30–31
selecting, 30–31

SPECIAL CHARACTERS
= (equal sign), 104–1050
() (parentheses), 105
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critical thinking
described, 50–51
guesstimating as, 65
obstacles to, overcoming, 58–59
overview, 50–72

critical thinker, becoming a, 64–65
Crocker, Stephen, 77
crowdsourcing, 18–19
customer surveys, 27
cynicism, 64–65

rD
Damasio, Antonio, 59
dashboards, 42–43
data. See also information

analyzing, 26–27
comparing arguments to other, 56–57
documenting, 26–27
evaluating, 39
gathering, 26–27
needs, defining, 26–27
objective description of, 102–103
quantitative modeling and, 100–101

databases
data analysis and, 27
mind mapping and, 79

Davis, John, 13
deadlines, 27
decision(s). See also decision making; DSS (decision support system)

described, 2–3
ethical solutions and, 40–41
fairness of, 40–41
models, 100–101
staggering, 38–39
trees, 110–111

decision making. See also decisions; DSS (decision support system)
consensus, 77, 82–83, 86–87
described, 2–3
evaluating options and, 30–31
group, 73–96

deductive reasoning, 52–53
deficiencies, looking for, 4–5
devil‘s advocate, 84
differentiated style, of leadership, 74
Digg.com Web site, 18
dilemmas, false, 60–61
discovery, 98–99
divergent thinking, 78–79, 85
diversity, 74–75
documents. See also documenting

distributing, 86
large groups and, 86

documenting. See also documents
data, 26–27
ideas, 28–29

Doodle, 90
DSS (decision support system).  See also decision 

making
described, 98–99
overview, 97–120
quantitative modeling and, 100–101

rE
e-books, 66–67
efficiency, improving, 98–99
egocentric thinking, 58–59
Eli Lilly, 13
e-mail, 33

emotions, attitudes towards, 58–59
equal sign (=), 104–105
equivocation, 60–61
error detection, 74–75
ethics, 15, 40–41
evaluation criteria, 30–31
Excel (Microsoft), 104–109, 112–115. See also spreadsheets
exceptions, managing by, 38–39
experience base, rich, 74–75
explanations, alternative, 56–57
exploration, 98–99
Exploratree, 79

rF
face-to-face meetings, 86. See also meetings
factors, weighing, 108–109
facts, 50–51
factual matter, 50–51
fairness, of decisions, 40–41
fall-back positions, 14–15
fallacies

deductive reasoning, 52–53
described, 60–61
inductive reasoning, 60–61

fear, overcoming, 88–89
feelings, attitudes towards, 58–59
Firefox (Mozilla), 42, 90–91, 114
flaws, fatal, 80–81
5 Whys technique, 10–11
Flickr, 19, 18, 42
flip charts, 28
flowcharts, 26–27
fonts, 66
formulas

described, 104–105
formatting, 104–105

free writing, 78–79
FTP (File Transfer Protocol), 86
functions, simplifying with, 104–105

rG
Galileo, 111
Gates, Robert, 77
generalizations, hasty, 60–61
Gladwell, Malcolm, 39
Gnumeric, 114
Google

Calendar, 90
Maps, 42–43
Spreadsheets, 104–105, 114–115

GoToMeeting, 86
graphic(s)

displaying data with, 111, 112–113
e-books and, 66–67

Greek mythology, 17
group(s). See also teams

decision making, 73–96
described, 74–75
dynamics, 74–75
evolving from, into teams, 76–77
purpose, 76–77
“-think,” 77, 84–85
traps, 84–85
working with large, 86–87

guesstimating, 65
Guesstimation: Solving the World‘s Problems on the Back of a Cocktail Napkin

(Adam and Weinstein), 65
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rH
Haidt, Jonathan, 59
Harvard Business School, 13
herd effect, 16–17
Howe, Jeff, 18
humility, 64–65

rI
Icarus, 17
ideas

comparing arguments to other, 56–57
convergent thinking and, 80–81, 85
divergent thinking and, 78–79, 85

identification, 4–5
images. See graphics
impact analysis, 80–81
inductive reasoning, 52–53
information. See also data

design, 111
examining existing, 26–27
group decision making and, 76–77
literacy, 54–55
sharing, 76–77

InnoCentive, 13
innovative approaches, 13, 28–29
intellectual humility, 64–65
interdependencies, looking for, 12–13
Internet Explorer browser (Microsoft), 42, 90–91, 114
interrelationships, importance of, 26–27
interviewing, 4–5
intranets, 86
intuition

adaptive techniques and, 38, 39
described, 2–3

inventories, 27
IP (Internet Protocol) addresses, 33
Ishikawa diagrams. See cause-and-effect diagrams
issues, 50–51

rJ
Johnson & Johnson, 15
journaling, 78–79
junk mail (spam), 33

rK
Kindle, 66–67
Kinicki, Angelo, 75
knowledge, background, 54–55

rL
Lakhani, Karim, 13
laptop computers, 66
leader(s)

informal, emergence of, 76
reaching closure and, 82–83
styles of, 74

learning, from the process, 36–37
Lehrer, John, 59
Library of Congress, 19
line charts, 112–113
Live Services technology, 42
logistics, 86–87

rM
Macintosh, 114
Mann, Tony, 65
mashups, 42–43
mathematical operators, 104–105

McAfee, 33
median values, 102–103
meeting(s)

large groups and, 86–87
sustainable agreements and, 88, 89
times, scheduling, 86–87

memory, organizational, 74–75
Microsoft Popfly, 42
Microsoft Virtual Earth, 42, 43
mind maps, 28–29, 78–79
mission, 27, 76–77
Mitroff, Ian, 15
mobile phones, 66
model(s)

described, 100–101
quantitative, 100–101

modes, of data sets, 102–103
monitoring solutions, 34–35
multimedia, 66–67

rN
National Research Council, 13
National Science Foundation (NFS), 13
neuroscience, 59
New York University, 59
normalization, 58–59
“not invented here” approach, 16–17

rO
objectivity, 98–99, 102–103
observation

analyzing problems and, 4–5
comparing arguments to other, 56–57

Oil Spill Recovery Institute, 13
open source science, 13
OpenOffice Calc, 114
opinions, recognizing, 6–7
options

described, 50–51
evaluating, 30–31
identifying, 110–111

organizational memory, 74–75
outliers, 58–59
output variables, 106–107
overhead, organizing, 84–85

rP
pace, of change, managing, 88–89
parentheses, 105
passwords, 86
PDF (Portable Document Format), 114
pecking order, 76–77
persistence, importance of, 34–35
Phelps, Elizabeth, 59
pie charts, 112–113
plans, developing, 32–33
plurality vote, 82–83
premises

described, 52–53
testing, 56–57

probabilities, assigning, 110–111
problem(s)

analyzing, 4–5
described, 2–3
owners, 6–7, 14, 32–33
ranking, 12–13
recognizing, 2–3
simplifying complex, 12–13
size/scope of, 8–9
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statements, 8–9
summarizing, 8–9

progress, communicating, 6–7
Project Gutenberg, 18

rQ
quantitative models, 100–101
question, “begging the,” 60–61

rR
reality checks, 4–5
reasoning, 58–61, 64–65
relevance, evaluating, 56–57
reports, 27
research, 8–9, 66–67
results, considering, 110–111
rich experience base, 74–75
risk(s)

adaptive techniques and, 38–39
identifying, 14–15
managing, 14–15
reducing, 14–15
risk/reward ratios and, 14–15

root-cause analysis, 10–11
RSS (Really Simple Syndication), 42
runners-up, considering, 108–109

rS
salary data, 100–101
scatter plots, 112–113
scenarios, testing, 106–107
scheduling

events, 90–81
meetings, 86–87, 90–91

servers, 33, 86
Skype, 86
slippery-slope arguments, 60–61
smart phones, 66
social conditioning, 58–59
socializing, importance of, 76–77
solar system, 111
solution(s)

delaying/deferring, 38–39
ethical, developing, 40–41
implementing, 32–33
monitoring/managing, 34–35
opposition to, 32–33
promoting, 6–7
testing, 36–37
verifying, 36–37

sources, credibility of, 54–55
spam, 33
Spradlin, Dwayne, 13
spreadsheets, 26–27, 104–109, 114–115
stakeholders

described, 6
implementing solutions and, 32–33
monitoring solutions and, 34–35
risk management and, 14
working with, 6–7

standard deviation, 102–103
star power, 75
Stardust@home, 18–19
stock market, 17
stress, 84–85, 88–89
StumbleUpon Web site, 18
success

defining, 36–37
taking credit for, 36–37

SUM function, 105
Superman complex, 84–85
SWOT (strengths, weaknesses, opportunities, and threat)

analysis, 84–85
symptoms, of problems

causes and, distinction between, 10–11
described, 8–9, 10
simplifying problems and, 12–13

synergy, 76–77
systematic problem solving, 2–3

rT
team(s). See also groups

described, 76–77
effectiveness of, 74
evolving from groups into, 76–77

TechCrunch, 66–67
testing

premises, 56–57
reducing risks by, 14–15
scenarios, 106–107
solutions, 36–37

Thinkature, 79
three-pile method, 80–81
Toyota, 10
trade-offs, 11
true, being, to oneself, 40–41
Tufte, Edward, 111
Twitter, 42
Tylenol, 15

rU
University of Greenwich, 65
University of Miami, 74
University of Southern California, 15
University of Virginia, 59

rV
values, of options, calculating, 110–111
variable(s)

charts and, 112–113
identifying, 34–35, 108–109
normalizing, 108–109
output, 106–107
rating, 100–101

VoIP (Voice over IP), 86
voting methods, 82–83

rW
Web browsers, 42–43, 90–91, 114–115
weights, assigning, to decision variables, 108–109
Weinstein, Lawrence, 65
what-if analysis, 106–107, 114
Windows Meeting Space, 86–87
Wired (magazine), 18
wisdom, collective, 28–29
worst-case scenarios, 36–37
writing, free, 78–79

rX
XLS format, 114

rY
Yahoo Pipes, 42
Yelp, 18
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