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critical-thinking skills during lecture.

• Dynamic Study Modules (DSMs) – UPDATED 
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learning, students get personalized guidance where 
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supporting subject-matter mastery. Also available on 
mobile devices.

• Writing Space – UPDATED with new commenting tabs, new prompts, and a new tool for 
students called Pearson Writer. A single location to develop and assess concept mastery and critical 
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 Writing Space can also check students’ work for improper citation or plagiarism by comparing it against 
the world’s most accurate text comparison database available from Turnitin.

• Additional Features – Included with the MyLab are a powerful homework and test manager, robust 
gradebook tracking, Reporting Dashboard, comprehensive online course content, and easily scalable and 
shareable content.

http://www.pearsonmylabandmastering.com

BREAKTHROUGH

Prep and 
Engagement

BREAKTHROUGH

To better resultsTo better results

Critical Thinking

Decision Making

http://www.pearsonmylabandmastering.com


Dear Student,

College is a fun time in your life. You’ve experienced the freedom of  living on your own, made new 
friends, and enjoyed once-in-a-lifetime experiences. However, at this point in your college career 
you’ve begun to realize that a life transition is on your horizon. You will graduate and you will need 
to find a career, not just another job. Now is the time to start thinking about that career and how you 
prepare for it.

Most students say they want a successful career. But defining successful is different for each. Most 
students want an exciting, stable, well-paying job. You owe it to yourself  to think about what that job 
is and how you’re going to get it. Which jobs pay the salary you want? Are some jobs more stable than 
others? What type of  work do you want to do for the next 40 years?

This MIS course is important for answering those questions. Over time, technology creates new 
jobs . . . examples today are mobile application developers, social media analysts, information security 
specialists, business intelligence analysts, and data architects, to consider just a few jobs that didn’t 
exist 20, even 10, years ago. Similarly, the best jobs 20 years from now probably don’t currently exist.

The trick to turning information systems to your advantage is getting ahead of  their effect. During 
your career, you will find many opportunities for the innovative application of  information systems in 
business and government, but only if  you know how to look for them.

Once found, those opportunities become your opportunities when you—as a skilled, creative, 
nonroutine problem solver—apply emerging technology to facilitate your organization’s strategy. This 
is true whether your job is in marketing, operations, sales, accounting, finance, entrepreneurship, or 
another discipline.

Using technology in innovative ways enabled superstars like Steve Jobs, Bill Gates, Larry Ellison, Mark 
Zuckerberg, Larry Page, Sergey Brin, and Jeff  Bezos to earn billions and revolutionize commerce. You 
may not be such a superstar, but you can exceed beyond your expectations by applying the knowledge 
you learn in this class.

Congratulations on deciding to study business. Use this course to help you obtain and then thrive in 
an interesting and rewarding career. Learn more than just the MIS terminology; understand the ways 
information systems are transforming business and the many, many ways you can participate in that 
transformation.

In this endeavor, we wish you, a future business professional, the very best success!

David Kroenke & Randy Boyle
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Each chapter includes two unique guides that focus on current issues in information systems. In 
each chapter, one of  the guides focuses on an ethical issue in business. The other guide focuses 
on the application of  the chapter’s contents to some other dimension of  business. The content of  
each guide is designed to stimulate thought, discussion, and active participation in order to help 
you develop your problem-solving skills and become a better business professional.

The Guides



Resource Description Benefit Example

Question-Driven Chapter 
Learning Objectives

These queries, and the 
subsequent chapter sections 
written around them, focus 
your attention and make your 
reading more efficient.

Identify the main point of 
the section. When you can 
answer each question, 
you’ve learned the main 
point of the section.

Chapter 6, Q6-1: Why Is the 
Cloud the Future for Most 
Organizations?

Guides Each chapter includes two 
guides that focus on current 
issues relating to information 
systems. One addresses 
ethics, and the other addresses 
other business topics.

Stimulate thought and 
discussion. Help develop 
your problem-solving 
skills. Help you learn 
to respond to ethical 
dilemmas in business.

Chapter 5 Ethics Guide: 
Querying Inequality?

Chapter Extension 12 Guide: 
Data Mining in the Real World

So What? Each chapter of this text 
includes a feature called So 
What? This feature presents 
a current issue in IS that is 
relevant to the chapter content 
and asks you to consider why 
that issue matters to you as a 
future business professional.

Understand how the 
material in the chapter 
applies to everyday 
situations.

Chapter 2 So What?: 
Augmented Collaboration

How Does the Knowledge 
in This Chapter Help You? 
(near the end of each chapter)

This section revisits the 
opening scenario and discusses 
what the chapter taught you 
about it.

Summarizes the 
“takeaway” points from 
the chapter as they apply 
to the company or person 
in the story and to you.

Chapter 11 How Does the 
Knowledge in This Chapter 
Help You?

Active Review Each chapter concludes with a 
summary-and-review section, 
organized around the chapter’s 
study questions.

Offers a review of 
important points in the 
chapter. If you can answer 
the questions posed, you 
understand the material.

Chapter 9 Active Review

Key Terms and Concepts Highlight the major terms and 
concepts with their appropriate 
page references.

Provide a summary of key 
terms for review before 
exams.

Chapter 6 Key Terms  
and Concepts

We have structured this book so you can maximize the benefit from the time you spend reading it. 
As shown in the table below, each chapter includes a series of  learning aids to help you succeed in 
this course.

Learning aids for students

iv



Resource Description Benefit Example

Using Your Knowledge These exercises ask you to 
take your new knowledge one 
step further by applying it to a 
practice problem.

Tests your critical-thinking 
skills and keeps reminding 
you that you are learning 
material that applies to 
the real world.

Chapter 4 Using Your 
Knowledge

Collaboration Exercise A team exercise that focuses 
on the chapter’s topic.

Use Google Drive, 
Windows OneDrive, 
Microsoft SharePoint, 
or some other tool to 
collaborate on team 
answers.

Collaboration Exercise 3, 
which explores the use of 
information systems at a 
high-value bike rental service

Case Study A case study closes each 
chapter. You will reflect on 
real organizations’ use of 
the technology or systems 
presented in the chapter 
and recommend solutions to 
business problems.

Requires you to 
apply newly acquired 
knowledge to real 
situations.

Case Study 6: FinQloud 
Forever . . . Well, at Least for 
the Required Interval . . .

Application Exercises  
(at the end of the book)

These exercises ask you to 
solve business situations using 
spreadsheet (Excel) or database 
(Access) applications and other 
Office applications.

Help develop your 
computer skills.

6-2, which builds on 
your knowledge from  
Chapter 6 by asking you to 
import spreadsheet data into 
Access and produce cost 
reports

SharePoint Hosting Pearson will host Microsoft 
SharePoint site collections for 
your university. Students need 
access to MyMISLab and a 
browser to participate.

Enables students to 
collaborate using the 
world’s most popular 
collaboration software.

v
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Contents overview

Experiencing MIS offers basic topic coverage of  MIS in its 12 chapters and more in-depth, 
expanded coverage in its chapter extensions. This modular organization allows you to pick and 
choose among those topics. Here chapter extensions are shown below the chapters to which they 
are related. You will preserve continuity if  you use each of  the 12 chapters in sequence. In most 
cases, a chapter extension can be covered any time in the course after its related chapter. You 
need not use any of  the chapter extensions if  time is short.
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xi
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PrefaCe

In Chapter 1, we claim that MIS is the most important class in the business curriculum. That’s a 
bold statement, and every year we ask whether it remains true. Is there any discipline having a 
greater impact on contemporary business and government than IS? We continue to doubt there 
is. Every year brings important new technology to organizations, and many of  these organizations 
respond by creating innovative applications that increase productivity and otherwise help them 
accomplish their strategies.

Over the past year, we’ve seen the largest IPO in history ($25 billion) come from e-commerce 
giant Alibaba. Amazon revealed that it’s using an army of  Kiva robots to increase productivity in 
its fulfillment centers by 50 percent. And we’ve seen an unprecedented flurry of  IoT smart devices 
aimed at personal, home, and automobile automation services hit the market. It seems like every 
industry is running full tilt toward the smart door. Technology is fundamentally changing the 
way organizations operate. It’s forcing them to be more productive, innovative, and adaptable.

Even innovations we’ve known about for several years took big leaps forward this year. 
MakerBot made huge strides in 3D printing by introducing new composite filaments that can 
print materials that look just like wood, metal, and stone—not just plastics. Mercedes-Benz was 
the hit of  CES 2015 when it debuted its new driverless F 015 car with saloon-style doors, complete 
touch-screen interface, and front-room seating. And Google announced it was deploying 25 of  its 
driverless cars around Mountain View, California, starting summer 2015.

Large-scale data breaches were a major problem again this year. eBay, Home Depot, JP 
Morgan Chase, and Anthem all suffered enormous data losses. Sony Pictures lost more than 100 
TB of  confidential corporate data, and Apple lost hundreds of  explicit celebrity photos to hackers. 
And these are just a fraction of  the total number of  organizations affected this year.

In addition, normal revisions were needed to address emergent technologies such as cloud-
based services, mobile devices, innovative IS-based business models like that at zulily, changes in 
organizations’ use of  social media, and so on.

More sophisticated and demanding users push organizations into a rapidly changing future, 
one that requires continual adjustments in business planning. To participate, our graduates need 
to know how to apply emerging technologies to better achieve their organizations’ strategies. 
Knowledge of  MIS is critical. And this pace continues to remind us of  Carrie Fisher’s statement 
“The problem with instantaneous gratification is that it’s just not fast enough.”

why this seventh edition?

The changes in this seventh edition are listed in Table 1. Substantial changes were made in 
Chapter 1 to strengthen the argument for MIS being the most important course in the business 
curriculum. The chapter now looks at the Digital Revolution and the exponential change hap-
pening to technology. It discusses how digital devices are changing due to increased processing 
power (Moore’s Law), connectivity (Metcalfe’s Law), network speed (Nielsen’s Law), and storage 
capacity (Kryder’s Law). It then gives examples of  how new technology creates entirely new types 
of  businesses and forces existing businesses to change the way they operate.

Chapter 1 also includes new salary data projections from the Bureau of  Labor Statistics 
through 2022. These salary projections cover pay ranges from typical information systems jobs, 
general business occupations, and managerial-level positions.

Chapters 1 through 6 begin with a new discussion of  Falcon Security, a privately owned 
company that provides surveillance and inspection services for companies using flying drones. 

xxi
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table 1 Changes in the Seventh Edition

Chapter Change

1 New Falcon Security Part 1 Introduction
1 New Falcon Security chapter introduction
1 New So What? Feature: Biggest IPO Ever: Alibaba
1 Updated industry statistics throughout the chapter
1 New Q1-1 covering the Information Age, Digital Revolution, and power of 

exponential change
1 New discussion about forces pushing digital change: Bell’s Law, Moore’s Law, 

Metcalfe’s Law, Nielsen’s Law, and Kryder’s Law
1 New Q1-2 looking at how changes in technology will affect students’ future 

job security
1 New statistics about projected technology job growth from BLS
1 Combined discussion about MIS, IS, and IT

2 New Falcon Security chapter introduction
2 New So What? Feature: Augmented Collaboration
2 New Guide: Egocentric Versus Empathetic Thinking
2 Updated Q2-1 for Falcon Security
2 Updated Q2-2 for Best Bikes example
2 Updated SharePoint images

3 New Falcon Security chapter introduction
3 New So What? Feature: Driving Strategy
3 Updated Q3-1 focusing on organizational strategy and systems structure
3 Revised Q3-2 five forces examples using Falcon Security
3 Updated statistics in the chapter and Amazon case study

4 New Falcon Security chapter introduction
4 New So What? Feature: New From CES 2015
4 New Ethics Guide: Free Apps for Data
4 Updated industry statistics throughout
4 New discussion about augmented reality hardware
4 Updated developments in 3D printing, self-driving cars, and IoT
4 Updated terms: lnternet Explorer to Edge, Windows 8 to Windows 10

5 New Falcon Security chapter introduction
5 New justification for learning database technology
5 New Q5-5 on Falcon Security maintaining video metadata in a database
5 New discussion of NewSQL and in-memory DBMS

6 New Falcon Security chapter introduction
6 New So What? Feature: Net Neutrality Enabled
6 New Guide: From Anthem to Anathema
6 Updated statistics and AWS offerings

7 Added new technology as a fifth implementation challenge

8 New Ethics Guide: Synthetic Friends
8 New Guide: Digital Is Forever
8 New discussion about the use of social media in recruiting
8 Expanded discussion of social capital using a YouTube channels example
8 Expanded discussion of mobile ad spending
8 Updated social media statistics throughout the chapter
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Chapter Change

 9 Replaced predictive policing example with reporting application in medicine
 9 Updated parts analysis example to remove AllRoad Parts and keep the ex-

ample anonymous
 9 New So What? Feature: BI for Securities Trading
 9 Updated WebTrends and HDInsight decription
 9 Included latest CEO surveys on the importance of BI

10 New So What? Feature: New from Black Hat 2014
10 New Guide: EMV to the Rescue
10 New Ethics Guide: Hacking Smart Things
10 New discussion of notable APTs
10 Updated security statistics and figures throughout the chapter
10 New discussion of ransomware
10 Added discussion of recent large-scale data breaches

11 New Ethics Guide: Privacy Versus Productivity: The BYOD Dilemma
11 Updated IS jobs, descriptions, and salary data

12 New So What? Feature: Using This Knowledge for Your Number-One Priority
12 Rewrote explanation of why systems development is important to all business 

professionals today

Chapter  
Extension

 
Change

All CEs Added new auto-graded questions

CE 2 Changed Microsoft Lync to Skype for Business and Google Grid to Google 
Drive

CE 2 Updated images for Skype for Business, SharePoint, and Google Drive
CE 3 Updated statistics about mobile adoption and use
CE 3 Updated Windows 8 to Windows 10 and Internet Explorer to Microsoft Edge
CE 5 Updated E-R notation for minimum cardinality to conform to contemporary 

usage
CE 8 Added discussion of new net neutrality regulations
CE 8 Added discussion about personal area networks (PANs) and Bluetooth
CE 9 Defined hybrid-model
CE 9 Updated ERP vendor rankings and comments; replaced Epicor with Sage
CE 9 Discussed the effect of mobility, security threats, and the Internet of Things 

on enterprise applications
CE 11 Updated social media statistics
CE 14 Updated data breach statistics and trends
CE 14 Added new figures with updated major data breaches
CE 14 Updated QCE14-2 related to the Target data breach
CE 15 Added new discussion of localization using IBM’s Watson
CE 15 Expanded discussion of EU’s “right to be forgotten” law

Appl Ex Added new data files and updated images
Appl Ex Added new exercise using open source software (LibreOffice)
Appl Ex Added new exercise using software to compress and encrypt files (7-Zip)
Appl Ex Added new exercise related to social media policy
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Chapters 7–12 continue to be introduced by PRIDE Systems, a cloud-based virtual exercise com-
petition and healthcare startup. In addition to motivating the chapter material, both case scenar-
ios provide numerous opportunities for students to practice one of  Chapter 1’s key skills: “Assess, 
evaluate, and apply emerging technology to business.”

This edition continues to have a focus on teaching ethics. Every Ethics Guide asks stu-
dents to apply Immanuel Kant’s categorical imperative, Bentham and Mill’s utilitarianism, or 
both to the business situation described in the guide. We hope you find the ethical consider-
ations richer and deeper with these exercises. The categorical imperative is introduced in the 
Ethics Guide in Chapter 1 (pages 20–21) and utilitarianism is introduced in the Ethics Guide 
in Chapter 2 (pages 46–47).

As shown in Table 1, additional changes were made to every chapter, including eight new 
So What? Features, four new Ethics Guides, and updates to chapter cases. Additional figures, 
like one showing mobile ad spending in Chapter 8, were added to make the text more accessible. 
Numerous changes were made throughout the chapters in an attempt to keep them up to date. 
MIS moves fast, and to keep the text current, we checked every fact, data point, sentence, and 
 industry reference for obsolescence and replaced them as necessary.

To reiterate the preface of  earlier editions, we believe it is exceedingly important to make these 
frequent adaptations because of  the delays associated with a 2-year revision cycle. Text materials 
that we develop starting in April of  one year are published in January of  the next year and are first 
used by students in September—a minimum 17-month delay.

For some areas of  study, a year and a half  may not seem like a long time because little changes 
in that amount of  time. But in MIS, entire companies can be founded and then sold for billions of  
dollars in just a few years. YouTube, for example, was founded in February 2005 and then sold in 
November 2006 to Google for $1.65 billion (21 months). Facebook started in 2004 and currently 
(2015) has a market capitalization exceeding $212 billion. MIS changes fast—very fast. We hope 
this new edition is the most up-to-date MIS textbook available.

struCture, organization, and aPPearanCe  
of this text

Teaching today is a very different endeavor than it was years ago. Students have many more dis-
tractions and demands on their time. They are quick to tune in and quick to tune out, so much 
so that someone compared their attention spans to those of  Labrador Retriever puppies. We can 
lament that fact, but we can’t change it. What we can do is to meet students where they are and 
creatively attempt to obtain their engagement.

We designed this text with that hope and goal in mind. Every feature of  this book is designed 
to make it easy for students to engage with the content, not by watering it down but rather, we 
hope, by making it interesting and relevant to them. This text is not an encyclopedia; it attempts 
to teach essential topics well. It does so by providing opportunities for students to actively engage 
with the content, by providing features to help students better manage their study time, and with 
an appearance that makes it easy for students to pick up and start.

aCtive engagement

The structure of  this edition of  Experiencing MIS provides many opportunities for active engage-
ment. Each chapter includes a So What? feature that contains exercises and questions for stu-
dents to answer to demonstrate the relevancy of  the chapter’s material to them. As with earlier 
editions, each chapter contains two guides that describe practical implications of  the chapter 
contents that can be used for small in-class exercises. Finally, this edition contains 41 application 
exercises (see page 637).
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faCiLitate student study

Today’s students were reared in an environment of  constant stimulation and channel surfing, 
and it seems nearly impossible for many students to focus on a single topic for more than a few 
minutes. Again, we can wish it otherwise, but short attention spans are students’ and our reality. 
And recent research does seem to substantiate students’ claim that, except for texting in class, 
students can multitask in class without problem.1

This text is structured to accommodate today’s students’ learning styles. First, to help stu-
dents manage their time, it is organized around questions. Each chapter or chapter extension 
starts with a list of  questions. Each major heading of  the material is one of  those questions, and 
the end of  the chapter or extension includes an Active Review in which students are asked to 
demonstrate their learning of  the answer to each question. Students should study until they can 
answer the questions; that may be 5 minutes or 5 hours, but their job is to answer those questions. 
This technique, from Marilla Svinicki’s research, vastly helps students manage their study time.2

You can also use the questions to structure class sessions or at least parts of  those sessions.
You can open class by asking students to “do the questions.” Go around the room and call on 

someone to answer a question or part of  one.
Second, students learn more when they are emotionally engaged in the material. The purpose 

of  the vignettes that introduce each chapter is to raise student emotion; their purpose is to cause 
students to care about the chapter material.

Third, 82 percent of  students in the business school prefer visual learning to auditory (voice 
or word) learning.3 To make it easier for students to open this book and continue to read it, inter-
esting and engaging art and photos have been used. In every instance, however, we have insisted that 
the photo or art be related to the topic under discussion; these photos are not simply eye candy. Pearson 
allows us to personally review and approve every photo and art exhibit in this text. We believe a 
good book does not have to appear boring, but all art must be relevant.

features for engaging the student

Experiencing MIS was written to make it impossible for readers of  this text to miss the importance 
of  MIS in business. The text is designed to be approachable, easy to use, sometimes humorous, 
with an upbeat and in-your-face attitude, but always with the goal of  underlining the importance 
of  MIS to all businesspeople in the 21st century.

An important part of  making the text approachable was choosing a modular design. The text 
consists of  12 short chapters along with 18 supplemental discussions, called chapter extensions.

The modular nature of  this text is discussed in more detail later in this preface.

Emphasis on Collaboration
As with prior editions, this text emphasizes collaboration. It is one of  Reich’s key skills for the 
21st-century professional, as described in Chapter 1. We believe we need not only to require our 
students to collaborate but also to teach them key skills for doing so. The first two chapter exten-
sions present collaboration techniques and collaboration information systems, respectively. Each 
chapter also includes a collaboration exercise at the end of  the chapter.

Additionally, Pearson Education is sponsoring Microsoft SharePoint for student use. At your 
request, Pearson will set up a SharePoint site collection that your students can use when respond-
ing to the collaboration exercises at the end of  each chapter. Students need nothing more than a 
browser to participate. See your Pearson sales representative for more information.

Opening Scenarios for Parts and Chapters
Each part and each chapter opens with a scenario intended to get students involved emotion-
ally. We want students to mentally place themselves in the situation and to realize that this 
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situation—or something like it—could happen to them. Each scenario sets up the chapter’s con-
tent and provides an obvious example of  why the chapter is relevant to them. These scenarios help 
support the goals of  student motivation and learning transfer.

Furthermore, both of  these introductory cases involve the application of  new technology to 
existing businesses. Our goal is to provide opportunities for students to see and understand how 
businesses are affected by new technology and how they need to adapt while, we hope, providing 
numerous avenues for you to explore such adaptation with your students.

In developing these scenarios, we endeavor to create business situations rich enough to real-
istically carry the discussions of  information systems while at the same time simple enough that 
students with little business knowledge and even less business experience can understand. We 
also attempt to create scenarios that will be interesting to teach. This edition introduces the new 
Falcon Security case and continues the PRIDE Systems case from the sixth edition.

Falcon Security
The chapters in Parts 1 and 2 are introduced with dialogue from key players at Falcon Security, a 
privately owned company that provides surveillance and inspection services for companies using 
flying drones. We wanted to develop the case around an interesting business model that students 
would want to learn more about. Drones get a lot of  attention in the press, but students may not 
know a lot about how they’re used in business. Drones are getting cheaper and easier to fly and 
have a lot more functionality than they did just a few years ago. It’s likely that students will see 
drones deployed widely during their careers.

Falcon Security is considering strengthening its competitive advantage by 3D printing its 
own drones. Buying fleets of  drones is expensive, and they become outdated quickly. However, 
were the company to do so, it would be changing its fundamental business model, or at least add-
ing to it. Making drones would require Falcon Security to hire new employees, develop new busi-
ness processes, and potentially develop a new IS to support the custom-built drones. All of  this 
is good fodder for Chapter 3 and for underlining the importance of  the ways IS needs to support 
evolving business strategy.

Ultimately, Falcon Security determines that it does not want to become a drone manufacturer. 
It could print some drone parts, but not enough to make it cost effective. They’d still have to buy a lot 
of  expensive component parts to assemble an airworthy drone, something they’re not sure they can 
do consistently. Falcon decides to focus on its core strength of  providing integrated security services.

Students may object that, in studying Falcon Security, they devoted considerable time to an 
 opportunity that ultimately didn’t make business sense and was rejected. But this outcome is at 
least as informative as a successful outcome. The example uses knowledge of  processes as well as ap-
plication of  business intelligence to avoid making a serious blunder and wasting substantial money. 
Falcon Security didn’t have to open a factory and 3D-print a fleet of  custom-built drones just to find 
out it would be a mistake. It could make a prototype, analyze the costs and benefits, and then avoid 
making the mistake in the first place. The very best way to solve a problem is not to have it!

PRIDE Systems
The Performance Recording, Integration, Delivery, and Evaluation (PRIDE) system was first developed 
for the fourth edition. In that version it was an embryonic, entrepreneurial opportunity that used mo-
bile devices, data-gathering exercise equipment, and the cloud to share integrated data among health-
care providers, heart surgery patients, health clubs, health insurance companies, and employers.

PRIDE is a real-world prototype developed for the owner of  a health club who wanted to con-
nect the workout data of  his club members to their workout data at home and to their employers, 
insurance companies, and healthcare professionals. PRIDE is written in C#, and the code runs 
against an Azure database in the cloud. The PRIDE system uses the Windows Phone emulator 
that is part of  Visual Studio. PRIDE was going to be ported to iOS and Android devices after dem-
onstrating feasibility and after the club owner obtained financing. Unfortunately, before the proto-
type reached that point, the sponsor of  the project lost interest.
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As reflected in the PRIDE case, the developers realized that it was unlikely to succeed because, as 
Zev says in Chapter 7, “Doctors don’t care about exercise.” Dr. Flores was too busy as a cardiac sur-
geon to make his startup a success. Therefore, he sold it to a successful businessman who changed the 
staff  and the strategy and repurposed the software. All of  this is described at the start of  Chapter 7.

Use of the Categorical Imperative and Utilitarianism in Ethics Guides
Since the introduction of  the Ethics Guides into the first edition of  this text, we believe there was a 
shift in students’ attitudes about ethics. Students seem, at least many of  them, to be more cynical 
and callous about ethical issues.

As a result, in the fifth edition, we began to use Kant’s categorical imperative and Bentham 
and Mill’s utilitarianism to ask students, whose ethical standards are often immature, to adopt 
the categorical imperative and utilitarian perspectives rather than their own perspectives and, in 
some cases, in addition to their own perspectives. By doing so, the students are asked to “try on” 
those criteria, and we hope in the process they think more deeply about ethical principles than 
they do when we allow them simply to apply their personal biases.

The Ethics Guide in Chapter 1 introduces the categorical imperative, and the guide in Chapter 2 
introduces utilitarianism. If  you choose to use these perspectives, you will need to assign both of  those 
guides.

Modular Design
Not every MIS class is the same, and even though most MIS professors would agree on the basic 
content of  this class, each professor has his or her own interests, expertise, and emphasis. Further, 
courses differ not only because of  student and professor interests, but also because of  the local 
employment environment, the grade level at which the class is taught, the background and edu-
cational maturity of  students, and so on.

To support such specialization, the text is organized into short chapters and optional chapter 
extensions. Each of  the 12 short chapters describes the minimum essentials of  a topic. Additional 
material is then presented in 18 optional chapter extensions. Thus, for example, Chapter 9 
 addresses the basic ideas and purpose of  business intelligence. That chapter is then supported by 
two chapter extensions: one on data mining and one on reporting and OLAP.

You can pick the extensions that relate to your class’s interests and needs, or you can use just 
the chapter itself  and skip the extensions without loss of  continuity. For a more specific descrip-
tion of  how the book is organized, see the section titled “How Is the Content Organized?”

Guides
This book contains boxed essays called “guides” that amplify each chapter’s core material. These 
features are intended to force students to grapple with some intriguing aspect of  the core material, 
to think about its relevance to them and their future needs as businesspeople, and to discuss that 
material in small groups or as a class.

Each chapter in this book contains two guides—one of  which addresses ethics and one on 
some other topic. Guides appear in some of  the chapter extensions as well. Use of  the Ethics Guides 
will expose students to some of  the fundamental principles relating to ethics, information systems, 
and business in general. The other guides present a variety of  ideas: some from cognitive science 
that will help students become better problem solvers; some that show “contrarian” opinions that 
have been commonly voiced in business settings; and some that state our personal opinions. All of  
the guides encourage students to grapple with some idea and its application to them either now or 
as future business professionals. Working with the guides should help students transfer knowledge 
from their MIS class to other classes and eventually to their business careers.

Integration of Excel and Access
Most MIS courses today include some use of  Microsoft Office. Usually, professors adopt a 
main MIS book and then select another book for Office instruction. The result is an expensive 
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package for the student to buy and a schizophrenic break between the “principles” text and the 
“applications” text.

To eliminate these problems, this text includes four chapter extensions on Microsoft Excel 
and Access 2013. Chapter Extension 4 teaches the fundamentals of  Excel. Chapter Extension 5 
teaches database design, and Chapter Extension 6 shows how to apply the principles of  database 
design using Microsoft Access. Finally, Chapter Extension 7 discusses the use of  Excel and Access 
together. Data are passed back and forth between those products so that students can compare 
and contrast Excel and Access features and strengths. Also, students learn practical skills for man-
aging real data.

Most students should be able to learn (or review) fundamental Excel and Access skills with no 
supplemental text. Students who need extra instruction can, of  course, find it in one of  the many 
excellent tutorials. But having that material in this text means that most students need not buy 
another book. Those exercises are consolidated into one list, starting on page 640.

how is the Content organized?

The text is organized into four parts. See the graphic outline on pages x–xi of  the front matter for a 
visual presentation of  the parts and chapters and of  the relationship of  the chapter extensions to 
the parts and chapters.

Part 1, “Why MIS?,” introduces MIS and explains why and how it is important for business 
students. The three chapters in Part 1 address basic MIS definitions and the five-component 
framework, show how information and information systems relate to business processes, and 
explain the role of  IS in support of  organizational strategy and competitive advantage. Chapter 
extensions for Part 1 concern collaboration techniques and collaboration IS.

Part 2, “Information Technology,” addresses fundamental IT concepts. The three chapters in 
Part 2 discuss hardware and software, database processing, and data communication. Chapter 
Extension 3 describes the development of  Web and native mobile applications and describes an 
array of  bring your own device (BYOD) policies. The next four chapter extensions teach the basics 
of  Excel and Access, describe database design techniques, and show how to use Excel and Access 
together. Finally, Chapter Extension 8 discusses data communication technology that supports 
the cloud with particular focus on SOA and Web service standards.

Part 3 is titled “Using IS for Competitive Advantage.” The three chapters in this part consider 
organization and systems, social media, and business intelligence systems. Part 3 chapter exten-
sions present information on systems for ERP and supply chain management. Chapter Extensions 
12 and 13 discuss database marketing and reporting systems and OLAP.

Part 4, “Information Systems Management,” concludes the text with three chapters that ad-
dress information systems security, IS management including outsourcing, and systems develop-
ment. Note that due to the increased importance of  security, that chapter is the first chapter in 
this part. Part 4 chapter extensions include a detailed description of  data breaches, discussions 
of  international MIS, systems development project management, agile systems development with 
scrum, and business process management.

Again, the goal of  the modular organization of  this text is to allow you to pick and choose 
among those topics that best fit your needs. You will preserve continuity if  you use each of  the 12 
chapters in sequence, but you need not use any of  the chapter extensions if  time is short.

instruCtor resourCes

At the Instructor Resource Center, www.pearsonhighered.com/irc, instructors can easily register to 
gain access to a variety of  instructor resources available with this text in downloadable format. 
If  assistance is needed, our dedicated technical support team is ready to help with the media sup-
plements that accompany this text. Visit http://247.pearsoned.com for answers to frequently asked 
questions and toll-free user support phone numbers.

http://www.pearsonhighered.com/irc
http://247.pearsoned.com
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The following supplements are available with this text:

•	 Test Bank

•	 TestGen® Computerized Test Bank

•	 PowerPoint Presentation
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Why MIS?
p a r t  1

Falcon Security is a 5-year-old, privately owned 
company that uses aerial drones to provide surveillance 

and inspection services for customers. Its customers are 
large industrial companies that want to reduce their physical 

security labor costs or need periodic inspection services for industrial 
sites. Falcon has contracts with several large oil refineries in Texas to provide 

real-time video surveillance of their sizable industrial facilities. It also does occasional safety 
inspections on critical infrastructure components (e.g., flare stacks), which would be difficult 

and dangerous to do in person.

Falcon Security’s CEO and cofounder is Mateo Thomas. In the early part of his 
career, Mateo was a major in the United States Army in charge of physical 

security at a large military base in the Middle East. After retiring from the Army, 
Mateo went to work as the director of security at a large Texas-based industrial 

manufacturer. While serving 
on a security policy steering 
committee with business unit 
managers, he met the young 
and ambitious Joni Campbell. 
He told Joni that the company was 
paying way too much for physical security. He 
thought the company could buy a few drones 
to do the work of several physical security guards at a 
fraction of the cost. From his time in the military, he’d 
seen how drones could be used successfully to improve 
security with much less time and effort. The problem 
was that he didn’t know much about actually operating 
the drones. Neither did Joni.

A week later, Joni was at a friend’s wedding and saw 
a wedding video that included amazing aerial shots of 
the bride and groom on the beach, driving, and walking 
in the park. Curious, she approached the photographer, 
Camillia (Cam) Forset, and asked her how she produced those 
stunning videos. Turns out that Cam did weddings part-time 
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during the summer months. Her day job, which she didn’t especially like, 
was as a regional sales representative for a drone manufacturer. She 
experimented with drones at a few photo shoots and the results were 
spectacular. Everyone who saw the aerial footage wanted it. She was the 
only photographer in the metro area who could produce aerial video, and 
her business thrived. But weddings were mostly seasonal, and she still 
needed her day job to pay the bills. Joni knew she’d found the drone 
expert she needed and asked Cam if she’d like to have lunch with her 
and Mateo the following Saturday.

After hearing Cam talk about everything commercial drones could do, 
Mateo and Joni realized that using drones for corporate security was a 
much bigger opportunity than they had thought. Mateo and Joni founded 
Falcon Security and hired Cam. Five years later, Falcon Security has 15 
large industrial clients that pay for daily security surveillance and dozens 
of industrial clients that contract for aerial safety inspections. It has also 
recently contracted with a few clients asking for one-time aerial land survey, 
videography (commercials, real estate, etc.), and agricultural monitoring.

Falcon Security has revenues of about $14M a year, most of which comes from 
providing physical security to its large industrial clients. Mateo wants to grow 
Falcon Security nationally. He knows there are plenty of industrial clients 
outside of Texas that would pay for Falcon’s services, possibly even a 
lucrative contract with the federal government. Joni is worried that Falcon 
is not ready. It’s been a bumpy ride. Buying fleets of drones (planes and 
helicopters) has been expensive and, at times, frustrating. People have to be trained 
to operate the drones, the drones seem to break frequently, and newer models are always coming 
out. Then there’s the hugely expensive systems development project that’s currently underway to 
automate the collection, storage, and analysis of the data from the drones.

Mateo has also been exploring 3D printing as a way to reduce the costs of the drones. Cam’s team 
was able to rapidly create an innovative prototype of a new passive recharging platform using 

a 3D printer. Now Falcon’s drones can land, 
charge, and take off again without any human 
intervention. This has saved countless hours 
managing the drones and has increased the 
overall effective range of the drones. Fleets 
of autonomous drones can now be deployed 
across long distances by stopping every 10 to 
15 miles at a recharging station.

Mateo hopes the company can have the same 
success in making its own drones. But he’s not 
sure he wants to manufacture drones. How many 

new employees will he need to hire and train? 
How much will it cost to buy additional equipment 

and information systems to support the manufacturing 
process? Will these new drones be compatible with their existing data 

collection and processing system? Mateo asks Joni and Cam to figure out if manufacturing drones 
is the right move for Falcon Security.

Source: chesky/Fotolia



chapte r

The Importance of MIS 1 
“Fired? You’re firing me?”

“Well, fired is a harsh word, but . . . well, 
Falcon Security has no further need for your 
services.”

“But, Joni, I don’t get it. I really don’t. I worked 
hard, and I did everything you told me to do.”

“Jennifer, that’s just it. You did everything I told 
you to do.”

“I put in so many hours. How could you fire me?”
“Your job was to find ways to reduce our fleet costs using 3D 

printing.”
“Right! And I did that.”

“No, you didn’t. You followed up on ideas that I gave you. But we don’t 
need someone who can follow up on my plans. We need someone who can 
figure out what we need to do, create her own plans, and bring them back 

to me. . . . and others.”
“How could you expect me to do that? I’ve only been here 6 months!”
“It’s called teamwork. Sure, you’re just learning our business, but I made sure all 

of our senior staff would be available to you . . . ”
“I didn’t want to bother them.”
“Well, you succeeded. I asked Cam what she thought of the plans you’re working on. 

‘Who’s Jennifer?’ she asked.”
“But doesn’t she work down at the hangar?”
“Right. She’s the operations manager . . . and it would seem to be worth talking to her.”
“I’ll go do that!”

“Jennifer, do you see what just happened? I gave you an idea and you said you’d do it. 
That’s not what I need. I need you to find solutions on your own.”

“I worked really hard. I put in a lot of 
hours. I’ve got all these reports written.”

“Has anyone seen them?”
“I talked to you about some of them. 

But I was waiting until I was satisfied with 
them.”

“Right. That’s not how we do things 
here. We develop ideas and then kick 
them around with each other. Nobody 
has all the smarts. Our plans get better 
when we comment and rework them . . .  
I think I told you that.”

“Maybe you did. But I’m just not 
comfortable with that.”

“Well, it’s a key skill here.”
“I know I can do this job.”
“Jennifer, you’ve been here almost 6 

months; you have a degree in business. 
Several weeks ago, I asked you for your 
first idea for a process that would identify 
potential drones, or drone parts, that 
could be 3D-printed. Do you remember 
what you said?”



“Yes, I wasn’t sure how to proceed. I didn’t want to just throw something out that 
might not work.”

“But how would you find out if it would work?”
“I don’t want to waste money . . . ”
“No, you don’t. So, when you didn’t get very far with that task, I backed up and asked 

you to send me a list of parts that could be printed based on our existing drones, a list of 
replacement repair parts we buy on a regular basis, the specifications for future drones 
that we might buy, and a description of how existing 3D-printed drones are made. Not 
details, just an overview.”

“Yes, I sent you those part lists and specifications.”
“Jennifer, they made no sense. Your lists included parts that can’t be 3D-printed, and 

your list of potential future drones included models that can’t even carry cameras.”
“I know which parts can be printed, I just wasn’t sure which ones to include. But I’ll 

try again!”
“Well, I appreciate that attitude, but we’re a small company, really still a startup in 

many ways. Everyone needs to pull more than their own weight here. Maybe if we were a 
bigger company, I’d be able to find a spot for you, see if we could bring you along. But we 
can’t afford to do that now.”

“What about my references?”
“I’ll be happy to tell anyone that you’re reliable, that you work 40 to 45 hours a week, 

and that you’re honest and have integrity.”
“Those are important!”
“Yes, they are. But today, they’re not enough.”
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Introduction to MIS is the most important class in the business school. This wasn’t always the 
case. A couple decades ago, majoring in “computers” was considered a nerdy thing do to. But 
things have changed—a lot. Now the hottest jobs are found in tech companies. People brag about 
working for tech startups. Apple Inc. is the largest corporation in the world with a market cap of  
$740B. The largest IPO offering in history ($25B) came from the online ecommerce giant Alibaba 
(Alibaba Holdings Group) in 2014.

But why? Why has information technology changed from a minor corporate support function 
to a primary driver of  corporate profitability? Why are tech jobs some of  the highest paid? Why is 
working for a tech company considered über cool?

The answer has to do with the way technology is fundamentally changing business.

the digital revolution

You’ve probably heard that we live in the Information Age, or a period in history where the 
production, distribution, and control of  information is the primary driver of  the economy. The 
Information Age started in the 1970s with the Digital Revolution, or the conversion from 
mechanical and analog devices to digital devices. This shift to digital devices meant monumental 
changes for companies, individuals, and our society as a whole.

The problem was, people couldn’t really understand how, or even why, this shift was going to 
affect them. Much like people today, they based their future projections on past events. They knew 
factories, bureaucracies, mass production, and operational efficiency. But this knowledge didn’t 
prepare them for the changes that were coming.

The Digital Revolution didn’t just mean that new “digital” equipment was replacing old 
mechanical, or analog, equipment. These new digital devices could now be connected to other 
digital devices and share data among themselves. They could also work faster as processor 
speed increased. This was ground breaking. In 1972, computer scientist Gordon Bell recognized 
that these digital devices would change the world as they evolved and became widely used. He 
formulated Bell’s Law, which states that “a new computer class forms roughly each decade 
establishing a new industry.”1 In other words, digital devices will evolve so quickly that they 
will enable new platforms, programming environments, industries, networks, and information 
systems every 10 years.

And it has happened just as Bell predicted. About every 10 years since 1970, entirely new 
classes of  digital devices have emerged. They have created entirely new industries, companies, 
and platforms. In the 1980s, we saw the rise of  the personal computer (PC) and small local net-
works. In the 1990s, we saw the rise of  the Internet and widespread adoption of  cellular phones. 
In the 2000s, we saw a push toward making all “things” network-enabled. Social networking and 
cloud-based services really took off  creating a flurry of  new companies.

The evolution of  digital technology has fundamentally altered businesses and become a pri-
mary driver of  corporate profitability. And it will probably continue to do so for at least the next 
few decades. The key to understanding how businesses will be affected by this digital evolution is 
understanding the forces pushing the evolution of  these new digital devices.

evolving capaBilities

To understand the fundamental forces pushing the evolution of  digital devices, let’s imagine your body 
is evolving at the same rate as digital devices. Suppose you can run 8 miles per hour today. That’s about 
average. Now suppose, hypothetically, that your body is changing so quickly that you can run twice 
as fast every 18 months. In 18 months, you’d be able to run 16 mph. In another 18 months, you’d 

Why is introduction to Mis the Most 
iMportant class in the Business school?

Q1-1 
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be at 32 mph. Then 64, 128, 256, and 512. Then, after 10 1/2 years of  growth, you’d be running 
1,024 mph—on foot! How would this change your life?

Well, you’d certainly give up your car. It would be much too slow. Air travel would also prob-
ably be a thing of  the past. You could start a very profitable package delivery business and quickly 
corner the market. You could live outside of  the city because your commute would be shorter. 
You’d also need new clothes and some really tough shoes! And this is the key point—not only 
would you change, but what you do and how you do it would also change. This is Bell’s Law. This 
same thing is happening to digital devices.

This example may seem silly at first, but it helps you understand how exponential change 
is affecting digital devices. Processing power, interconnectivity of  devices, storage capacity, and 
bandwidth are all increasing extremely rapidly—so rapidly that it’s changing how these devices 
are used. Let’s explore some of  these forces by looking at the laws that describe them.

Moore’s laW

In 1965, Gordon Moore, cofounder of  Intel Corporation, stated that because of  technology 
improvements in electronic chip design and manufacturing, “The number of  transistors per 
square inch on an integrated chip doubles every 18 months.” This became known as Moore’s 
Law. His statement has been commonly misunderstood to be “The speed of  a computer doubles 
every 18 months,” which is incorrect but captures the sense of  his principle.

Because of  Moore’s Law, the ratio of  price to performance of  computers has fallen from some-
thing like $4,000 for a standard computing device to a fraction of  a penny for that same comput-
ing device.2 See Figure 1-1. Increasing processing power has had a greater impact on the global 
economy in the past 30 years than any other single factor. It has enabled new devices, applica-
tions, companies, and platforms. In fact, most tech companies would not exist today if  processing 
power hadn’t increased exponentially.

As a future business professional, however, you needn’t care how fast of  a computer your 
company can buy for $1,000. That’s not the point. The point is, because of  Moore’s Law, the cost 
of  data processing is approaching zero. Current applications like new drug development, artificial 
intelligence, and molecular modeling require massive amounts of  processing power. Innovations 
in these areas are being held back because the cost of  buying sufficient processing power is so 
high. But the good news is that the cost of  processing is dropping—rapidly.

figure 1-1 
Computer Price/Performance 
Ratio Decreases
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Metcalfe’s laW

Another fundamental force that is changing digital devices is Metcalfe’s Law, named after Robert 
Metcalfe the inventor of  Ethernet. Metcalfe’s Law states that the value of  a network is equal to 
the square of  the number of  users connected to it. In other words, as more digital devices are con-
nected together, the value of  that network will increase.3 See Figure 1-2. Metcalfe’s Law can be 
clearly seen in the dramatic rise of  the Internet in the 1990s. As more users gained access to the 
Internet, it became more valuable. The dot-com boom ushered in tech giants like Google, Amazon, 
and eBay. None of  these companies would have existed without large numbers of  users connected 
to the Internet.

Metcalfe’s Law isn’t lost on tech companies, either. Google’s Project Loon is a major effort 
to bring Internet access to everyone on the planet using a network of  inflated balloons float-
ing around the world. One of  the primary metrics for social media companies is the number of  
monthly active users (MAU) using their social network. The more people they can get in their net-
work, the more their company will be worth. And look at the network effects of  using products like 
Microsoft Word. Why do you pay for Microsoft Word when you could use a free word processor like 
LibreOffice Writer? You pay for Microsoft Word because everyone else uses it.

other forces pushing digital change

And it’s not just the number of  users on the network that’s changing the way we use digital 
devices—it’s the speed of  the network. Nielsen’s Law, named after Jakob Nielsen, says that 
network connection speeds for high-end users will increase by 50 percent per year. As networks 
become faster, new companies, new products, and new platforms will emerge.

YouTube, for example, started in February 2005 when there wasn’t a lot of  video shared over 
the Internet. But average Internet speeds were increasing to the point where a typical Internet 
connection could handle a stream of  YouTube videos. By November 2006, the company was 
bought by Google for $1.65B. If  you’re counting, that’s less than 2 years to create a billion-dollar 
company. Network speed matters. The question is, why didn’t Google, Microsoft, IBM, or Apple 
think of  video sharing before the YouTube founders?

There are other forces changing digital devices beyond Nielsen’s Law, Metcalfe’s Law, and 
Moore’s Law (See Figure 1-3). Kryder’s Law, named after Mark Kryder, the former chief  tech-
nology officer of  Seagate Corp., says that the storage density on magnetic disks is increasing at 
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Increasing Value of Networks



8 chapter 1 the importanCe of miS

an exponential rate. Digital storage is so important that it’s typically the first question you ask 
when you buy a new computer, smartphone, or tablet. There’s also power consumption, image 
resolution, and interconnectivity between devices all of  which are changing, too. And this isn’t 
a complete list.

this is the Most iMportant class in the school 
of Business

This takes us back to our original statement that Introduction to MIS is the most important class 
you will take in the school of  business. Why? Because this class will show you how technology 
is fundamentally changing businesses. You’ll learn why executives are constantly trying to find 
ways to use new technology to create a sustainable competitive advantage. This leads us to the 
first reason Introduction to MIS is the most important course in the business school today:

Future business professionals need to be able to assess, evaluate, and apply 
emerging information technology to business.

You need the knowledge of  this course to attain that skill.

Law Meaning Implications

Moore’s Law The number of transistors per square
inch on an integrated chip doubles
every 18 months.  

Computers are getting exponentially faster.
The cost of data processing is approaching zero. 

Metcalfe’s Law The value of a network is equal to the
square of the number of users
connected to it.  

More digital devices are connected together.
The value of digital and social networks is increasing
exponentially.  

Nielsen’s Law Network connection speeds for high-
end users will increase by 50 percent per
year.  

Network speed is increasing. Higher speeds enable
new products, platforms, and companies.

Kryder’s Law The storage density on magnetic disks
is increasing at an exponential rate. 

Storage capacity is increasing exponentially.
The cost of storing data is approaching zero.

figure 1-3 
Fundamental Forces 
Changing Technology

Technological change is accelerating. So what? How is this going to affect you? You may think 
that the evolution of  technology is just great. You can hardly wait for the next i-Gadget to 
come out.

But pause for a second and imagine you graduated from college in 2004 and went to work 
for one of  the largest and most successful home entertainment companies in the United States—
Blockbuster LLC. In 2004, Blockbuster had 60,000 employees and 9,000-plus stores with $5.9B 
in annual revenues. Everything looked peachy. Fast-forward 6 years to 2010 and Blockbuster 
was bankrupt! Why? Because streaming a video over the Internet is easier than driving to a store. 
High-speed Internet connections made it all possible.

The point is that after graduation you too may choose to go to work for a large, successful, 
well-branded company. And 6 years down the road, it could be bankrupt because technology 
changed and it didn’t.

hoW Will Mis affect Me?Q1-2 



 chapter 1 the importanCe of miS 9

hoW can i attain JoB security?

Many years ago, I had a wise and experienced mentor. One day I asked him about job security, and 
he told me that the only job security that exists is “a marketable skill and the courage to use it.” He 
continued, “There is no security in our company, there is no security in any government program, 
there is no security in your investments, and there is no security in Social Security.” Alas, how 
right he turned out to be.

So, what is a marketable skill? It used to be that one could name particular skills, such as 
computer programming, tax accounting, or marketing. But today, because of  Moore’s Law, 
Metcalfe’s Law, and Kryder’s Law, the cost of  data processing, storage, and communications is 
essentially zero. Any routine skill can and will be outsourced to the lowest bidder. And if  you live 
in the United States, Canada, Australia, Europe, or another advanced economy, the lowest bidder 
is unlikely to be you.

Numerous organizations and experts have studied the question of  what skills will be market-
able during your career. Consider two of  them. First, the RAND Corporation, a think tank located 
in Santa Monica, California, has published innovative and groundbreaking ideas for more than 
60 years, including the initial design for the Internet. In 2004, RAND published a description of  
the skills that workers in the 21st century will need:

Rapid technological change and increased international competition place the spotlight on the skills 
and preparation of  the workforce, particularly the ability to adapt to changing technology and shifting 
demand. Shifts in the nature of  organizations . . . favor strong nonroutine cognitive skills.4

Whether you’re majoring in accounting, marketing, finance, or information systems, you 
need to develop strong nonroutine cognitive skills.

What are such skills? Robert Reich, former Secretary of  Labor, enumerates four:5

•	 Abstract reasoning

•	 Systems thinking

•	 Collaboration

•	 Ability to experiment

Figure 1-4 shows an example of  each. Reread the Falcon Security case that started this 
chapter, and you’ll see that Jennifer lost her job because of  her inability to practice these key skills. 
Even though Reich’s book was written in the early 1990’s the cognitive skills he mentions are still 
relevant today because humans, unlike technology, aren’t changing that rapidly.6

Skill Example Jennifer's Problem at Falcon Security

Abstract Reasoning Construct a model or representation. Hesitancy and uncertainty when conceptualizing a 
method for identifying 3D-printable drone parts. 

Systems Thinking Model system components and show 
how components’ inputs and outputs 
relate to one another. 

Inability to model Falcon Security’s 
operational needs.

Collaboration Develop ideas and plans with others. 
Provide and receive critical feedback.

Unwilling to work with others on work-in-progress.

Ability to Experiment Create and test promising new alternatives, 
consistent with available resources.

Fear of failure prohibited discussion of new ideas.

figure 1-4 
Examples of Critical Skills  
for Nonroutine Cognition




