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Dear Student,

You’re going to enjoy this class. This class is about using technology to create value for organiza-

tions. You’ll learn how companies can use technology to reduce costs, increase revenue, improve 

working conditions, and create innovative products and services.

You’ll learn about things like artificial intelligence, machine learning, self-driving cars, 3D print-

ing, social media, Big Data, virtual reality, the cloud, and cybersecurity. Students enjoy this class 

because they get the opportunity to learn more about the things they read about in the news. These 

are cool, innovative, and interesting technologies that lead to exciting jobs. People want these jobs, 

but they just don’t know enough about them. This book will introduce you to these technologies.

With the knowledge from this class, you can get a great job, increase your earning potential, and 

become indispensable to your future employer. You may not be a superstar entrepreneur like Jeff  

Bezos or Steve Jobs, but you can succeed beyond your expectations by applying the knowledge you 

learn in this class. Companies are becoming increasingly dependent on technology. They need peo-

ple who understand how to use new technology to solve new types of  problems. And that’s you.

Think about it. Over time, technology creates new jobs that didn’t exist before. Machine learning 

engineers, cloud data engineers, robotic process automation developers, social media analysts, in-

formation security specialists, business intelligence analysts, and data architects didn’t exist 20—

even 10—years ago. Similarly, the best jobs 20 years from now probably don’t currently exist.

For example, companies have been rushing to automate their workforce using artificial intelli-

gence, machine learning, smart IoT devices, and robotics. An automated workforce reduces costs 

and makes products cheaper for consumers. But what about the workers? Where do those jobs go?

It turns out that all of  these new technologies need workers with different knowledge and skill 

sets. Companies will need experts to create and manage AI applications, databases, high-speed 

networks, smart devices, and robotic systems. The number of  workers won’t decrease, but the 

skills demanded by employers will. Mundane, repetitive, lower-paying, routine jobs will disappear. 

But new highly paid jobs will be created to manage these new technologies.

If  you’re willing to continuously learn, be creative, develop nonroutine problem-solving skills, 

and look for new opportunities to apply emerging technology to facilitate your organization’s 

strategy, you’ll never want for work. This is true whether your job is in marketing, operations, 

sales, accounting, finance, entrepreneurship, or another discipline.

The trick to turning information systems to your advantage is being able to predict technological 

innovations and then get ahead of  them. 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.

You can use the knowledge from this course to help you obtain and then thrive in an interesting 

and rewarding career in business. Learn more than just the MIS terminology—understand the 

ways information systems are transforming business and the many, many ways you can partici-

pate 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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We have structured this book so you can maximize the benefit from the time you spend 

reading it. As shown in the following table, each chapter includes various learning aids 

to help you succeed in this course.

LEARNING AIDS FOR STUDENTS

Resource Description Benefit Example

Guides Each chapter includes four guides 

that focus on current issues 

in information systems. One 

addresses new innovations, one 

addresses ethics, one addresses 

security, and the fourth addresses 

information systems careers.

Stimulate thought and 

discussion. Understand 

how new innovations 

in the chapter apply to 

everyday situations. 

Address ethics and 

security once per 

chapter. Learn about 

real-world IS jobs.

Chapter 5, Ethics Guide: 

Searching for Clues and Your 

Face

Chapter 8, Security Guide: 

ERP Vulnerabilities

Chapter 9, Career Guide: 

Social Media/Online 

Reputation Manager

Chapter 2, So What? Amazon 

Everywhere

Chapter Introduction 

Business Example

Each chapter begins with a 

description of a business situation 

that motivates the need for the 

chapter’s contents. We focus on 

two different businesses over 

the course of the text: eHermes, 

an automated mobile storefront 

retailer; and iMed Analytics, 

a healthcare analytics startup 

opportunity.

Understand the 

relevance of the 

chapter’s content by 

applying it to a business 

situation.

Chapter 9, opening vignette: 

Social Media Information 

Systems and iMed Analytics

Query-Based Chapter 

Format

Each chapter starts with a list of 

questions, and each major heading 

is a question. The Active Review 

contains tasks for you to perform in 

order to demonstrate your ability to 

answer the questions.

Use the questions to 

manage your time, 

guide your study, and 

review for exams.

Chapter 1, Q1-4: How Can 

You Use the Five-Component 

Model?

Chapter 6, Q6-4: How Does 

the Internet Work?

2031? Each chapter concludes with a 

discussion of how the concepts, 

technology, and systems described 

in that chapter might change by 

2031.

Learn to anticipate 

changes in technology 

and recognize how 

those changes may 

affect the future 

business environment.

Chapter 8, 2031? discusses 

the future of ERP applications



Resource Description Benefit Example

Active Review This review provides a set of 

activities for you to perform in 

order to demonstrate your ability 

to answer the primary questions 

addressed by the chapter.

After reading the 

chapter, use the Active 

Review to check your 

comprehension. Use 

for class and exam 

preparation.

Chapter 9, Active Review

Using Your Knowledge These exercises ask you to take 

your new knowledge one step 

further by applying it to a practice 

problem.

Test your critical-thinking 

skills.

Chapter 4, Using Your 

Knowledge

Collaboration Exercises These exercises and cases ask you 

to collaborate with a group of fellow 

students, using collaboration tools 

introduced in Chapter 1.

Practice working with 

colleagues toward a 

stated goal.

Collaboration Exercise 2 

discusses how to tailor a 

high-end resort’s information 

system to fit its competitive 

strategy

Case Studies Each chapter includes a case study 

at the end.

Apply newly acquired 

knowledge to real-world 

situations.

Case Study 6, Salesforce.com

Application Exercises These exercises ask you to solve 

situations using spreadsheet 

(Excel), database (Access), or Web 

applications.

Develop your computer 

skills.

AE10-2 builds on your 

knowledge from Chapter 10 

by asking you to install and 

use a Tor Web browser.

International Dimension This module at the end of the text 

discusses international aspects of 

MIS. It includes the importance 

of international IS, the localization 

of system components, the roles 

of functional and cross-functional 

systems, international applications, 

supply chain management, and 

challenges of international systems 

development.

Understand the 

international 

implications and 

applications of the 

chapters’ content.

International Dimension QID-

3, How Do Inter-enterprise IS 

Facilitate Global Supply Chain 

Management?
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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 im-

pact 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 cre-

ating innovative applications that increase productivity and help them accomplish their strategies.

Over the past year, we’ve seen long-discussed innovations take big leaps forward. Self-driving 

vehicles made huge strides over the past year. Uber, Tesla Motors, and Waymo (Google) logged tens 

of  millions of  autonomous miles. Nearly all other automobile manufacturers are running full-tilt 

to turn their traditional cars into fully autonomous smart cars. A recent report by McKinsey & 

Company indicates that self-driving vehicles could reach widespread adoption as early as 2030,1 

but KPMG estimates that widespread adoption won’t happen until 2050.2 Consider what will hap-

pen when Amazon starts formal adoption of  the self-driving trucks it’s currently testing. It could 

reduce shipping costs by 80 percent!

At the annual Consumer Electronics Show (CES) in 2020, foldable screens for computers and 

tablets were a big hit. Foldable screens have been available in some mobile phones, but this tech-

nology is now being applied to larger devices to ease space and size requirements. Toyota unveiled 

its plans for a city of  the future that will be built in Japan. The 200-acre city will feature a variety 

of  innovative technologies, including autonomous cars, IoT-laden homes, and numerous robots. 

Segway introduced the Segway S-Pod, which is shaped like a stroller for adults but without the 

front wheel. Riders can control the S-Pod using a joystick, and it is full of  safety features.

Digital reality (sometimes called virtual reality) has really taken off. Microsoft (HoloLens 2) 

and Magic Leap (Magic Leap 1) released their mixed-reality devices in 2019. Microsoft has had 

success focusing on shipping devices to enterprise partners. Magic Leap, on the other hand, was 

focusing on the consumer market and had to let 600 employees go in 2020. Most of  Magic Leap’s 

former employees were hired at Apple, supposedly to work on its secretive AR device. It’s estimated 

that the digital reality market will be $120 billion by 2026.3 These devices will create entirely new 

types of  companies and could change the way people live, work, shop, and entertain themselves.

In addition to changing the ways individuals live and gather data, recent innovations are 

changing the way companies work, too. The worldwide coronavirus lockdown forced every or-

ganization to adapt to having workers work remotely. Many companies were forced to shut down 

because their human workforce was prohibited from coming to work. This has forced companies to 

focus on automation and an increased use of  robotics.

For example, Amazon now has 200,000 Kiva robots working around the clock in its 110 ware-

houses. Kiva robots have reduced operating costs by 20 percent ($22 million per warehouse) and 

reduced click-to-ship times by 75 percent.4 Amazon, FedEx, UPS, Boeing, and DHL are all testing 

drones for package delivery. The drone package delivery market is estimated to be worth $91 billion by 

2030.5 Amazon anticipated starting drone deliveries in late 2019, but they were still not happening 

by mid-2020. McKinsey & Company estimates that it costs $4 to ship a package, and Amazon’s ship-

ping costs for 2019 were $38 billion. Drone delivery is expected to reduce Amazon’s shipping costs 

by 50 percent.6 Technology—in this case, an automated workforce—is fundamentally changing the 

way organizations operate. It’s enabling them to be more productive, innovative, and adaptable.

A worldwide pandemic lockdown wasn’t the only troubling news in 2020. Large-scale data 

breaches continue to be a major problem. In fact, Risk Based Security reported the loss of  15 billion 
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personal records in a record 7,000 security incidents that year.7 Some of  the more notable data 

breaches include the loss of  user accounts at Sina Weibo (538 million), OxyData (380 million), 

Zynga (218 million), and Capital One (100 million). Overall, businesses accounted for 66 percent 

of  stolen accounts. More than 84 percent of  user records stolen were taken by external attackers 

via Web vulnerabilities (89 percent) or direct hacking (10 percent).8 And these are just a fraction 

of  the total number of  organizations affected in 2020.

This edition of  the text has been updated for these developments as well as normal revisions 

that address emergent technologies like artificial intelligence, machine learning, cloud-based ser-

vices, and so on.

All of  these changes highlight the fact that more sophisticated and demanding users push or-

ganizations into a rapidly changing future—one that requires continual adjustments in business 

planning. In order to participate in this business environment, our graduates need to know how 

to apply emerging technologies to better achieve their organizations’ strategies. Knowledge of  MIS 

is critical to this endeavor. 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 Twelfth Edition?

To reiterate the preface of  earlier editions, we believe it is exceedingly important to make frequent 

adaptations to this text because of  the delays associated with long textbook revision cycles. Text 

materials we develop 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 long 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 No-

vember 2006 to Google for $1.65B (21 months). And that wasn’t just a one-time fluke. Facebook 

Inc. started in 2004, led the social media revolution, and became a public company currently (as 

of  mid-2020) valued at $666B. That’s a whopping $41B in growth per year for 16 years! MIS 

changes fast—very fast. We hope this new edition is the most up-to-date MIS textbook available.

The changes in this twelfth edition are listed in Table 1. Larger changes were made to Chapters 3, 

4, 6, and 10. New sections include coverage of  low-code systems, robotic process automation, intelli-

gent automation, data lakes, data discovery, automated labor, continuous intelligence, industrial IoT, 

Chapter Change

1 New So What? Guide (IoTrends)

New and updated charts for CPU and data storage 

growth

New job sector comparison statistics

Updated BLS job statistics for Business and MIS 

occupations

Updated 2031 discussion in Q1-7

New MyLab MIS question on information (1-4)

All guides moved to end of chapter to make them 

easier to locate

2 New So What? Guide (Amazon Everywhere)

New Security Guide (Critical Ransom)

New Career Guide (Managing Director)

TABLE 1: CHANGES IN THE TWELFTH EDITION

Chapter Change

New Ethics Guide (The Robot Will Hire  

You Now)

New Q2-8 2031 discussion

Discussion of startups, unicorns, low-code  

systems, robotics process automation, and  

intelligent automation

Updated Amazon case study

3 New So What? Guide (Continuous Intelligence)

New Security Guide (Capital Data Breach)

New Career Guide (Senior Business Systems 

Analyst)

New Ethics Guide (Want a Loan, Who’s in Your 

Phone?)

New Case Study (Zoom)
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Chapter Change

Q3-1 New discussion of master data management 

and data aggregators

Q3-2 New discussion of data lakes and data 

swamps

Q3-3 New discussion of data discovery and data 

visualization

Q3-6 Updated discussion on automated labor

Q3-8 New discussion of continuous intelligence

New Collaboration exercise 3 (Zoom)

Updated images, charts, and statistics throughout 

the chapter

4 New So What? Guide (New from CES 2020)

New Security Guide (Cyber-Physical Attacks)

New Ethics Guide (Big Data = Big Surveillance)

New Case Study (Peloton)

Q4-1 New discussion of Industrial Internet of Things 

(IIoT), machine to machine (M2M) communication, 

edge computing

Expanded discussion of IoT

Q4-2 Updated discussion of autonomous vehicles

Q4-2 New discussion of drones, robots, industrial 

robots, and upskilling

Q4-2 Updated 3D printing example

Q4-2 New discussion of FinTech and digital  

wallets

Q4-3 Updated discussion of mobile operating 

systems

Updated Collaboration Exercise 4 (HoloLens 2)

Updated industry statistics throughout the  

chapter

5 New Security Guide (Don’t Reuse That Password)

New Ethics Guide (Searching for Clues and Your 

Face)

New Case Study (Datadog)

Updated images and statistics throughout the 

chapter

Updated Excel and Access 2019 images

6 New So What? Guide (Working@Home)

New Security Guide (Insiders and Submarines and 

Cryptojacking, Oh My!)

New Career Guide (Cloud Engineer)

New Ethics Guide (Cloudy with a Chance of Bitcoin)

Updated cloud usage and market share statistics

Q6-3 Discussion of on-premises

Q6-3 New discussion of Bluetooth Low Energy 

(BLE) and 5G

Q6-7 New discussion of public clouds, private 

clouds, hybrid clouds, multi-cloud strategies, cloud 

interoperability, and data fabrics

Chapter Change

Q6-8 Updated 2031 discussion

Updated industry statistics, web screenshots 

throughout the chapter

7 New iMed Analytics introductory vignette

New So What? Guide (Zoombombing)

New Security Guide (Exploiting COVID-19)

New Ethics Guide (Halt and Catch-22)

Updated references to Google Meet, ZOOM, 

Microsoft 365, Google Docs, other desktop and 

cloud-based software

Updated chapter statistics and images

Updated SharePoint and Google Drive images

8 New iMed Analytics introductory vignette

New So What? Guide (Wearables in the Workplace)

New Security Guide (ERP Vulnerabilities)

New Career Guide (Project Manager SME)

New Ethics Guide (You Cannot Manage What You 

Cannot Measure)

New Case Study (Uber)

New Q8-7 example looking at Inter-Enterprise IS 

using iMed Analytics

Updated chapter statistics and images

9 New iMed Analytics introductory vignette

New So What? Guide (Evolving Social Media)

New Security Guide (Digital Throne of Lies)

New Ethics Guide (Life, Liberty, and the Pursuit of 

Not Being Rated)

Removed references to Google+ and Klout  

(discontinued)

Updated industry statistics and charts throughout 

the chapter

Expanded Q9-7 discussion on rules of social media 

engagement

10 New iMed Analytics introductory vignette

New So What? Guide (New from Black Hat 2019)

New Security Guide (Using Tech to Mitigate  

COVID-19 Risks)

New Career Guide (Cyber Systems Engineer)

New Ethics Guide (White Hat, Blackballed)

New Case Study (CrowdStrike)

Discussion of third-party cookies and tracking

Q10-3 discussion of password reuse and credential 

stuffing

Q10-4 discussion of information security fatigue

Q10-5 discussion of cryptojacking and crypto 

malware

Q10-6 discussion of General Data Protection  

Regulation (GDPR)
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autonomous vehicles, drones, industrial robots, FinTech, mobile operating systems, 5G, Bluetooth 

Low Energy (BLE), hybrid clouds, multi-cloud strategies, data fabrics, password reuse, credential 

stuffing, security fatigue, cryptojacking, crypto malware, and GDPR.

Chapters 7 through 12 begin with a new discussion of  iMed Analytics, a cloud-based medical 

analytics startup. Chapters 1 through 6 continue to be introduced by the discussion of  eHermes, 

a startup that provides mobile shopping experiences using self-driving vehicles. In addition to mo-

tivating the chapter material, both case scenarios provide numerous opportunities for students to 

practice one of  Chapter 1’s key skills: “Assess, evaluate, and apply emerging technology to business.”

This edition also continues to focus on teaching ethics. Every Ethics Guide asks students 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 considerations rich and deep with these 

exercises. The categorical imperative is introduced in the Ethics Guide in Chapter 1 (pages 28–29), 

and utilitarianism is introduced in the Ethics Guide in Chapter 2 (pages 56–58).

As shown in Table 1, additional changes were made to every chapter, including 10 new So 

What? features, 10 new Security Guides, 6 new Career Guides, 10 new Ethics Guides, and 6 new 

chapter cases. Additional figures, like the one showing the differences between public, private, and 

hybrid clouds in Chapter 6, 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 obsoles-

cence and replaced them as necessary.

Importance of MIS

As stated, we continue to believe we are teaching the single most important course in the business 

school. The rationale for this bold statement is presented in Chapter 1, starting on page 1. In brief, 

the argument relies on two observations.

Chapter Change

New industry statistics and charts throughout the 

chapter

11 New iMed Analytics introductory vignette

New Security Guide (Carrot or Stick? Neither.)

New Case Study (Slack)

Q10-6 updated 2031 discussion

Updated industry statistics and charts throughout 

the chapter

12 New iMed Analytics introductory vignette

New So What? Guide Speed into the Future with 5G

New Ethics Guide (The Doctor Is in . . . Your Laptop)

Updated Microsoft Project Professional 2019  

images

New charts and statistics about agile and scrum 

use

Updated Case Study 12

International 

Dimension

Updated statistics about International Internet 

access (fixed and mobile) and native and second 

languages

New Career Guide (Consumer Direct Sciences 

Advanced Analytics)

Chapter Change

New example of localization (Samoan language)

Updated examples of international bribery, visa 

restrictions, privacy laws, and content distribution 

restrictions

Appl Ex New exercise AE3-4 AI Chat Bot Mitsuku

New exercise AE7-3 Collaboration using Google 

Drive

New exercise AE10-2 Tor Web Browser

New exercise AE12-3 Microsoft MakeCode  

application development

Updated exercise AE3-3 How-Old.net

Updated data files

Updated Microsoft Office 2019 compliant files and 

chapter images

New Security Guide (Critical Ransom)

New Career Guide (Managing Director)

New Ethics Guide (The Robot Will Hire You Now)

New Q2-8 2031 discussion

Discussion of startups, unicorns, low-code sys-

tems, robotics process automation, and intelligent 

automation
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First, processing power, interconnectivity of  devices, storage capacity, and bandwidth are all 

increasing so rapidly that it’s fundamentally changing how we use digital devices. Businesses are 

increasingly finding—and, more importantly, increasingly required to find—innovative applica-

tions for information systems. The incorporation of  Facebook and Twitter into marketing systems 

is an obvious example, but this example is only the tip of  the iceberg. For at least the next 10 years, 

every business professional will, at the minimum, need to be able to assess the efficacy of  proposed 

IS applications. To excel, business professionals will also need to define innovative IS applications.

Further, professionals who want to emerge from the middle ranks of  management will, at 

some point, need to demonstrate the ability to manage projects that develop these innovative in-

formation systems. Such skills will not be optional. Businesses that fail to create systems that take 

advantage of  changes in technology will fall prey to competition that can create such systems. So, 

too, will business professionals.

The second premise for the singular importance of  the MIS class relies on the work of  Robert 

Reich, former Secretary of  Labor for the Bill Clinton administration. In The Work of  Nations,9 Reich 

identifies four essential skills for knowledge workers in the 21st century:

• Abstract thinking

• Systems thinking

• Collaboration

• Experimentation

For reasons set out in Chapter 1, we believe the MIS course is the single best course in the busi-

ness curriculum for learning these four key skills.

Today’s Role for Professors

What is our role as MIS professors? Students don’t need us for definitions; they have the Web for 

that. They don’t need us for detailed notes; they have the PowerPoints. Consequently, when we  

attempt to give long and detailed lectures, student attendance falls. And this situation is even more 

dramatic for online courses.

We need to construct useful and interesting experiences for students to apply MIS knowledge 

to their goals and objectives. In this mode, we are more like track coaches than the chemistry pro-

fessor of  the past. And our classrooms are more like practice fields than lecture halls.10

Of  course, the degree to which each of  us moves to this new mode depends on our goals, our 

students, and our individual teaching styles. Nothing in the structure or content of  this edition 

assumes that a particular topic will be presented in a nontraditional manner. But every chapter 

contains materials suitable for use with a coaching approach, if  desired.

In addition to the chapter feature titled “So What?” all chapters include a collaboration  

exercise that students can use for team projects inside and outside of  class. As with earlier editions, 

each chapter contains guides that describe practical implications of  the chapter contents that 

can be used for small in-class exercises. Additionally, every chapter concludes with a case study 

that can be the basis for student activities. Finally, this edition contains 45 application exercises  

(see page 509).

eHermes and iMed Analytics Cases

Each part and each chapter opens with a scenario intended to get students involved emotionally, 

if  possible. We want students to mentally place themselves in the situation and to realize that this 

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.
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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 iMed 

Analytics case and continues the eHermes case from the eleventh edition.

eHermes

The chapters in Parts 1 and 2 are introduced with dialogue from key players at eHermes, a pri-

vately owned company that provides mobile shopping experiences using self-driving vehicles. We 

wanted to develop the case around an interesting business model that students would want to 

learn more about. Self-driving vehicles get a lot of  attention in the press, but students may not 

know a lot about how they’re used in business. Self-driving vehicles are on the road now. They 

should see widespread adoption in the next several years. It’s likely that students will own or use a 

self-driving vehicle in the near future.

eHermes is considering strengthening its competitive advantage by using some type of  artifi-

cial intelligence (AI) or machine learning to increase the efficiency of  the fleet. However, were the 

company to do so, it would require a considerable capital investment. It would also need to hire a 

team of  AI experts, develop new business processes, and modify its internal information systems. 

All of  this is good fodder for Chapter 2 and for underlining the importance of  the ways that IS 

needs to support evolving business strategy.

Ultimately, eHermes determines that it does not want to invest in an AI. It would be too costly, 

and it wants to use its capital to grow other parts of  its business. The company doesn’t have enough 

reliable data to train the AI, and it would need to invest more in additional infrastructure. eHermes 

decides to focus on its core strength of  selling items through its mobile storefronts.

Students may object that, in studying eHermes, they devoted considerable time to an opportu-

nity that ultimately didn’t make business sense and was rejected. But this outcome is at least as in-

formative as a successful outcome. The example uses knowledge of  processes as well as application 

of  business intelligence to avoid making a serious blunder and wasting substantial money. eHermes 

didn’t have to hire a dozen AI experts, buy new infrastructure, and build a complex AI just to find 

out it would be a mistake. It could try to 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!

iMed Analytics

iMed Analytics is an embryonic healthcare informatics company that uses AI and machine learn-

ing to analyze medical data in the hopes of  improving medical outcomes for patients. iMed allows 

patients to upload medical data from a variety of  approved IoT medical devices like smartwatches, 

smart scales, oximeters, blood pressure monitors, glucose monitors, EKG monitors, smart inhalers, 

air quality sensors, and so on.

This data is then analyzed using iMed’s custom AI and machine learning algorithms specifi-

cally designed for patient data. Patients can see their own customized healthcare dashboards and 

share this data with their doctors. Doctors can continuously monitor patients to see how they re-

spond to new medications, encounter problems, or experience life-threatening events.

Dr. Greg Solomon, a famous oncologist working at Tampa General Hospital, saw the need for 

a system like iMed during the COVID-19 pandemic. Due to quarantine lockdowns, he was unable 

to see many of  his cancer patients on a regular basis. Some of  his patients were genuinely afraid 

to come in for visits. He wanted a way to provide medical care to his patients even if  he couldn’t 

physically see them. iMed, to some extent, made this possible.
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iMed is based on a real-world prototype written in C#, and the code runs against an Azure 

database in the cloud. It uses the Windows Phone emulator that is part of  Visual Studio.  

Dr. Solomon hired Emily Lewis as the information systems manager of  his newly formed compa-

ny and developed a simple prototype he could demonstrate to hospitals and medical practices. 

He also found and hired a new general manager (Jasmine Moore), customer service manager  

(Felix Ramos), and machine learning guru (Jose Navarro). 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 has 

been 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 seventh edition, we began to use Kant’s 

categorical imperative and Bentham and Mill’s utilitarianism to ask students, whose ethical stan-

dards 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.

2031?

Every chapter concludes with a question labeled “2031?” This section presents our guesses about 

how the subject of  that chapter is likely to change between now and 2031. Clearly, if  we had a 

crystal ball that would give good answers to that question, we wouldn’t be writing textbooks.

However, we make what we believe is a reasonable stab at an answer. You will probably have 

different ideas, and we hope students will have different ideas as well. The goal of  these sections is 

to prompt students to think, wonder, assess, and project about future technology. These sections 

usually produce some of  the liveliest in-class discussions.

Why Might You Want Your Students to Use  
SharePoint?

The difficult part of  teaching collaboration is knowing how to assess it. Collaboration assessment is 

not simply finding out which students did the bulk of  the work. It also involves assessing feedback 

and iteration; that is, identifying who provided feedback, who benefited from the feedback, and 

how well the work product evolved over time.

Microsoft SharePoint is a tool that can help assess collaboration. It automatically maintains 

detailed records of  all changes that have been made to a SharePoint site. It tracks document ver-

sions, along with the date, time, and version author. It also maintains records of  user activity—

who visited the site, how often, what site features they visited, what work they did, what contribu-

tions they made, and so forth. SharePoint makes it easy to determine which students were making 

sincere efforts to collaborate by giving and receiving critical feedback throughout the project  

assignment and which students were making a single contribution 5 minutes before midnight the 

day before the project was due.



xxx  Preface

Additionally, SharePoint has built-in facilities for team surveys, team wikis, and member blogs 

as well as document and list libraries. All of  this capability is backed up by a rich and flexible se-

curity system. To be clear, we do not use SharePoint to run our classes; we use either Canvas or 

Blackboard for that purpose. However, we do require students to use SharePoint for their collab-

orative projects. A side benefit is that they can claim, rightfully, experience and knowledge of  using 

SharePoint in their job interviews.

You might also want to use Microsoft 365 because it includes Skype, hosted Exchange, 1TB 

online storage, and SharePoint Online as an add-on. Microsoft offers Microsoft 365 to academic 

institutions as a whole or to students directly at reduced educational rates.

Why Are the Chapters Organized by Questions?

The chapters of  Using MIS are organized by questions. According to Marilla Svinicki,11 a lead-

ing researcher on student learning at the University of  Texas, we should not give reading as-

signments such as “Read pages 50 through 70.” The reason is that today’s students need help 

organizing their time. With such a reading assignment, they will fiddle with pages 50 through 

70 while texting their friends, surfing the Internet, and listening to their iPods. After 30 or 45 

minutes, they will conclude they have fiddled enough and will believe they have completed the 

assignment.

Instead, Svinicki states we should give students a list of  questions and tell them their job is to 

answer those questions, treating pages 50 through 70 as a resource for that purpose. When stu-

dents can answer the questions, they have finished the assignment.

Using that philosophy, every chapter in this text begins with a list of  questions. Each major 

heading in the chapter is one of  those questions, and the Active Review at the end of  each chapter 

provides students a set of  actions to take in order to demonstrate that they are able to answer the 

questions. Since learning this approach from Professor Svinicki, we have used it in our classes and 

have found that it works exceedingly well.

How Does This Book Differ from Experiencing MIS 
and from Processes, Systems, and Information?

In addition to Using MIS, we’ve written an MIS text titled Experiencing MIS. These two texts provide 

different perspectives for teaching this class. The principal difference between Using MIS and Ex-

periencing MIS is that the latter is modular in design and has a more “in your face” attitude about 

MIS. Modularity definitely has a role and place, but not every class needs or appreciates the flex-

ibility and brevity a modular text offers.

There is also a third MIS text titled Processes, Systems, and Information: An Introduction to MIS 

coauthored with Earl McKinney of  Bowling Green State University. It represents a third approach 

to this class and is structured around business processes. It has a strong ERP emphasis and in-

cludes two chapters on SAP as well as two chapter tutorials for using the SAP Alliance Global Bikes 

simulation. Earl has taught SAP for many years and has extensive experience in teaching others 

how to use the Global Bikes simulation.

In Using MIS, we have endeavored to take advantage of  continuity and to build the discus-

sion and knowledge gradually through the chapter sequence, in many places taking advantage of  

knowledge from prior chapters.

The goal in writing these books is to offer professors a choice of  approach. We are committed 

to each of  these books and plan to revise them for some time. We sincerely hope that one of  them 

will fit your style and objectives for teaching this increasingly important class.
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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 for-

mat. If  assistance is needed, a dedicated technical support team is ready to help with the media 

supplements that accompany this text. Visit http://support.pearson.com/getsupport for answers to 

frequently asked questions and toll-free user support phone numbers.

The following supplements are available with this text:

• Instructor’s Resource Manual

• Image Library

• Test Bank

• TestGen® Computerized Test Bank

• PowerPoint Presentation

AACSB Learning Standards Tags

What Is the AACSB?

The Association to Advance Collegiate Schools of  Business (AACSB) is a nonprofit corporation 

of  educational institutions, corporations, and other organizations devoted to the promotion and 

improvement of  higher education in business administration and accounting. A collegiate institu-

tion offering degrees in business administration or accounting may volunteer for AACSB accred-

itation review. The AACSB makes initial accreditation decisions and conducts periodic reviews 

to promote continuous quality improvement in management education. Pearson Education is a 

proud member of  the AACSB and is pleased to provide advice to help you apply AACSB Learning 

Standards.

What Are AACSB Learning Standards?

One of  the criteria for AACSB accreditation is the quality of  the curricula. Although no specific 

courses are required, the AACSB expects a curriculum to include learning experiences in such 

areas as:

• Communication Abilities

• Ethical Understanding and Reasoning Abilities

• Analytic Skills

• Use of  Information Technology

• Dynamics of  the Global Economy

• Multicultural and Diversity Understanding

• Reflective Thinking Skills

These seven categories are AACSB Learning Standards. Questions that test skills relevant to 

these standards are tagged with the appropriate standard. For example, a question testing the mor-

al questions associated with externalities would receive the Ethical Understanding tag.

How Can I Use These Tags?

Tagged questions help you measure whether students are grasping the course content that aligns 

with AACSB guidelines. In addition, the tagged questions may help to identify potential applica-

tions of  these skills. This, in turn, may suggest enrichment activities or other educational experi-

ences to help students achieve these goals.

http://support.pearson.com/getsupport
www.pearsonhighered.com/irc
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Available in MyLab MIS

• MIS Video Exercises—videos illustrating MIS concepts, paired with brief  quizzes

• MIS Decision Simulations—interactive exercises allowing students to play the role of  a 

manager and make business decisions

• Chapter Warm Ups, Chapter Quizzes—objective-based quizzing to test knowledge

• Discussion Questions—taken from the end of  chapter

• Dynamic Study Modules—on the go adaptive quizzing, also available on a mobile phone

• Learning Catalytics—bring-your-own-device classroom response tools

• Enhanced eText—an accessible, mobile-friendly eText

• Excel & Access Grader Projects—live in the application auto-graded Grader projects pro-

vided inside MyLab MIS to support classes covering Office tools
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eHermes is a 5-year-old, privately owned company that provides mobile 

shopping experiences using self-driving vehicles. Essentially, it’s eBay on wheels that 

brings a mobile storefront right to your door. eHermes acts as a local classified broker 

that sells both used and new items. Its mobile storefronts pick up items customers 

want to sell and drop off items customers want to buy. Each of eHermes’ mobile 

storefronts, which look like futuristic transparent shipping containers, can hold hun-

dreds of different items.

eHermes mobile storefronts allow customers to physically inspect hundreds of similar 

items without having to meet sellers in person. Customers love this feature, and they 

often end up buying several items when the storefront stops in front of their house. 

eHermes charges a fee to put items up for sale for a set amount of time and receives 

a commission on each item purchased. The company also makes a moderate amount 

of ad revenue from its website and mobile app.

eHermes’ CEO and cofounder is Jessica Ramma, a former VP at a midsized venture 

capital (VC) firm in California. Jessica got her MBA from the University of Chicago and 

immediately went to work analyzing high-tech startups for the VC firm. She quickly 

rose within the firm and made 

vice president in 8 years. Along 

the way, she developed a large 

network of highly skilled engi-

neers and angel investors.

While investigating a startup, she 

met Victor Vazquez. At the time, 

Victor was managing a small 

artificial intelligence startup that 

was working on a groundbreaking 

vision system. Victor was charm-

ing, intelligent, and wealthy and 

had already run several success-

ful startups. He had the uncanny 
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ability to know which companies were going to be 

successful, and he could effectively work with the 

founders to grow their companies quickly.

Jessica asked Victor about the practical applications 

of his company’s vision system, and he kept com-

ing back to its potential use in self-driving vehicles. 

Victor explained that self-driving vehicles can see 

better than human drivers and can react much more 

quickly if something goes wrong. The conversation 

then shifted to a broader discussion of the impact of 

self-driving vehicles. Jessica was convinced of the 

inevitability of widespread self-driving vehicle adop-

tion and wondered how this might affect existing business models. In fact, a friend 

of hers, Kamala Patel, had developed some of the first inter-vehicle protocols used to 

send information between vehicles. Kamala was passionate about automation and 

believed self-driving vehicles would affect nearly every industry. Jessica asked Victor if 

he would have lunch with her and Kamala the following week. She had an idea.

At the lunch, Jessica pitched Victor and Kamala on the eHermes idea, and the com-

pany was born a few months later. Fast-forward 5 years. eHermes now has several 

dozen mobile storefronts with revenues of about $8 million per year. As the CEO, 

Jessica wants to grow the company more quickly by providing mobile storefronts to 

traditional companies like Walmart and local grocery stores as well as e-commerce re-

tailers like Amazon. Victor is worried that the company is not ready. It’s been a bumpy 

ride just to get the existing mobile storefronts working correctly.

Designing, building, and testing the storefronts have been expensive and, at times, 

frustrating. Creating the inventory tracking system was more complicated than initially 

thought. The routing, coordination, and optimization of the storefronts have been a 

nightmare, too. Inefficient routes increase fuel consumption, which has a big impact 

on the company’s bottom line. And then there’s the hugely expensive systems de-

velopment project that’s currently underway to automate the collection, storage, and 

analysis of storefront data. Currently, everything is recorded manually by sales associ-

ates who ride inside each storefront. Any new inventory is brought back to the ware-

house, where it’s photographed and entered into the online system.

Victor feels like they should wait to expand the business. The company doesn’t have 

the money or the people to start a major expansion like the one Jessica is thinking 

about. But customers love buying from eHermes, and sales projections look promis-

ing. The company has gotten a lot of positive press lately, and investors are more than 

willing to throw money into the company.

Jessica also mentioned that they should explore the possibility of using some type 

of artificial intelligence (AI) or machine learning to increase the efficiency of the fleet. 

 Coordinating all of the sales stops, inventory pickups, mobile storefront stocking, 

 travel routes, charging and fueling times, and maintenance schedules is incredibly 

complex. The current system is working OK, but it’s not optimal. And it’s hurting 

eHermes financially. The company needs a fully integrated solution.

Source: Andrey Suslov/Shutterstock



MyLab MIS
Using Your Knowledge 
Questions 1-1, 1-2, 1-3

1
“Fired? You’re firing me?”

“Well, fired is a harsh word, but ... well, eHermes has no further need of 

your services.”

“But, Victor, I don’t get it. I really don’t. I worked hard, and I did everything 

you told me to do.”

“Amanda, 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 costs using AI or machine learning.”

“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.”

The Importance of MIS

CHAPTER

3
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“Well, you succeeded. I asked Kamala what she thought of the plans you’re work-

ing on. ‘Who’s Amanda?’ she asked.”

“But doesn’t she work down at the warehouse hub?”

“Right. She’s in charge of operations ... and it would seem to be worth talking to her.”

“I’ll go do that!”

“Amanda, 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.”

“Amanda, you’ve been here almost 6 months; you have a degree in business and 

information systems. Several weeks ago, I asked you for your first idea for a process 

that would identify which AIs or machine learning processes could be used to reduce 

costs and increase efficiency. 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 com-

panies that are currently using AIs and machine learning. I 

wanted to know what types of problems they’re solving, the 

magnitude of efficiency gains they’re realizing, how long it 

took to implement these systems, and a basic description of 

how they might be used in our company. Not details, just an 

overview.”

“Yes, I sent you those lists and descriptions.”

“Amanda, they made no sense. Your lists included compa-

nies that use AI vision systems and natural language process-

ing systems, and your description of how AI could be used at eHermes was focused 

on robotics.”

“I know they can be used for planning and optimization too. I just didn’t include it 

in the material I sent you. But I’ll try again!”

“But today, they’re 

not enough.”

Source: VORTEX/Shutterstock

Study

QUESTIONS

Q1-1 Why is Introduction to MIS the most important class in the 

 business school?

Q1-2 How will MIS affect you?

Q1-3 What is MIS?

Q1-4 How can you use the five-component model?

Q1-5 What is information?

Q1-6 What are necessary data characteristics?

Q1-7 2031?
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“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 for 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.”

Chapter

PREVIEW

“But today, they’re not enough.”

Do you find that statement sobering? And if hard work isn’t enough, what is? We’ll 

begin this book by discussing the key skills that Amanda (and you) need and explain-

ing why this course is the single best course in the business school for teaching you 

those key skills.

You may find that last statement surprising. If you are like most students, you have 

no clear idea of what your MIS class will be about. If someone were to ask you, “What 

do you study in that class?” you might respond that the class has something to do 

with computers and maybe computer programming. Beyond that, you might be hard-

pressed to say more. You might add, “Well, it has something to do with computers in 

business,” or maybe, “We are going to learn to solve business problems with comput-

ers using spreadsheets and other programs.” So, how could this course be the most 

important one in the business school?

We begin with that question. After you understand how important this class will 

be to your career, we will discuss fundamental concepts. We’ll wrap up with some 

practice on one of the key skills you need to learn.

Why Is Introduction to MIS the Most Important 
Class in the Business School?

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 to do. But things have 

changed—a lot. Now the hottest jobs are found in tech companies. People brag about working for 

tech startups. Microsoft Corp. is the largest corporation in the world with a market cap of  about 

$1.36T. The second largest IPO offering in history ($25B) came from the online e-commerce 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 übercool?

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 pro-

duction, distribution, and control of  information is the primary driver of  the economy. The Infor-

mation Age started in the 1970s with the Digital Revolution, or the conversion from mechanical 

Q1-1
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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 groundbreaking. 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 networks. 

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. In the 2010s, we’ve seen huge 

advances in artificial intelligence, 3D printing, digital reality devices (e.g., Microsoft HoloLens), 

self-driving vehicles, and cryptocurrencies.

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 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 improve-

ments 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.
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Because of  Moore’s Law, the ratio of  price to performance of  computer processors has fallen 

dramatically. In 1996, when the Internet was really starting to take off, a standard CPU cost about 

$110 per million transistors. By 2020 that price had fallen to $0.02 per million transistors.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, applications, 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 a computer your com-

pany 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.

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 floating 

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 network, 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.
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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 net-

work 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 con-

nection 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  technology officer of  

Seagate Corp., says that the storage density on magnetic disks is increasing at an exponential rate. 

See Figure 1-4. 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.

Number of Network Nodes

Value of

Network 

2 3 4 5 6FIGURE 1-2

Increasing Value of Networks

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

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 
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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:
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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.

How Will MIS Affect You?

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 iGadget 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 Can You 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 com-

puter 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 

Q1-2
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70 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 1-5 shows an example of  each. Reread the eHermes case that started this chapter, and 

you’ll see that Amanda lost her job because of  her inability to practice these key skills. Even though 

Reich’s book was written in the early 1990s, the cognitive skills he mentions are still relevant today 

because humans, unlike technology, aren’t changing that rapidly.6

How Can Intro to MIS Help You Learn Nonroutine Skills?

Introduction to MIS is the best course in the business school for learning Reich’s four key skills 

because every topic requires you to apply and practice them. Here’s how.

Abstract Reasoning

Abstract reasoning is the ability to make and manipulate models. You will work with one or more 

models in every course topic and book chapter. For example, later in this chapter you will learn 

about a model of  the five components of  an information system. This chapter will describe how to 

use this model to assess the scope of  any new information system project; other chapters will build 

upon this model.

In this course, you will not just manipulate models that we have developed, you will also be 

asked to construct models of  your own. In Chapter 5, for example, you’ll learn how to create data 

models, and in Chapter 12 you’ll learn to make process models.

Systems Thinking

Can you go to a grocery store, look at a can of  green beans, and connect that can to U.S. immigra-

tion policy? Can you watch tractors dig up a forest of  pulpwood trees and connect that woody trash 

FIGURE 1-5

Examples of Critical Skills 
for Nonroutine Cognition

Skill Example Amanda's Problem at eHermes

Abstract reasoning Construct a model or representation. Hesitancy and uncertainty when conceptualizing a 
method for using AI and machine learning.

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

Inability to model eHermes' operational needs.

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

Unwilling to work with others on works in progress.

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

Fear of failure prohibited discussion of new ideas.
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to Moore’s Law? Do you know why Cisco Systems is one of  the major beneficiaries of  YouTube? 

Answers to all of  these questions require systems thinking. Systems thinking is the ability to 

model the components of  the system to connect the inputs and outputs among those components 

into a sensible whole that reflects the structure and dynamics of  the phenomenon observed.

As you are about to learn, this class is about information systems. We will discuss and illustrate 

systems; you will be asked to critique systems; you will be asked to compare alternative systems; you 

will be asked to apply different systems to different situations. All of  those tasks will prepare you for 

systems thinking as a professional.

Collaboration

Collaboration is the activity of  two or more people working together to achieve a common goal, 

result, or work product. Chapter 7 will teach you collaboration skills and illustrate several sample 

collaboration information systems. Every chapter of  this book includes collaboration exercises that 

you may be assigned in class or as homework.

Here’s a fact that surprises many students: Effective collaboration isn’t about being nice. In 

fact, surveys indicate the single most important skill for effective collaboration is to give and receive 

critical feedback. Advance a proposal in business that challenges the cherished program of  the VP 

of  marketing, and you’ll quickly learn that effective collaboration skills differ from party manners 

at the neighborhood barbeque. So, how do you advance your idea in the face of  the VP’s resistance? 

And without losing your job? In this course, you can learn both skills and information systems for 

such collaboration. Even better, you will have many opportunities to practice them.

Ability to Experiment

“I’ve never done this before.”

“I don’t know how to do it.”

“But will it work?”

“Is it too weird for the market?”

Fear of  failure: the fear that paralyzes so many good people and so many good ideas. In the days 

when business was stable, when new ideas were just different verses of  the same song, professionals 

could allow themselves to be limited by fear of  failure.

Let’s look at an example of  the application of  social networking to the oil change business. Is 

there a legitimate application of  social networking there? If  so, has anyone ever done it? Is there 

anyone in the world who can tell you what to do? How to proceed? No. As Reich says, professionals 

in the 21st century need to be able to experiment.

Successful experimentation is not throwing buckets of  money at every crazy idea that enters 

your head. Instead, experimentation is making a reasoned analysis of  an opportunity, envision-

ing potential solutions, evaluating those possibilities, and developing the most promising ones, 

consistent with the resources you have.

In this course, you will be asked to use products with which you have no familiarity. Those 

products might be Microsoft Excel or Access, or they might be features and functions of  Blackboard 

that you have not used. Or you may be asked to collaborate using OneDrive or SharePoint or Google 

Drive. Will your instructor explain and show every feature of  those products that you’ll need? You 

should hope not. You should hope your instructor will leave it up to you to experiment, to envision 

new possibilities on your own, and to experiment with those possibilities, consistent with the time 

you have available.

Jobs

Employment is another factor that makes the Introduction to MIS course vitally important to you. 

Accenture, a technology consulting and outsourcing company, conducted a survey of  CEOs in 

2018. It found that 74 percent of  CEOs plan to use Artificial Intelligence (AI) to automate tasks 
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to a large or very large extent over the next three years. But those same CEOs also believe that only 

26 percent of  their workers are prepared to collaborate with their AI coworkers. Even worse, only 

3 percent of  CEOs plan on increasing investments toward training and reskilling employees to pre-

pare them for these new tech-centric jobs.7 Understanding technology and having a willingness 

to learn new tech skills will be an increasingly important part of  staying gainfully employed in the 

future. You will learn more about intelligent systems, including AI, in Chapter 3.

The demand for information systems and business jobs is high and driving future wage 

growth. According to data from the U.S. Bureau of  Labor Statistics, shown in Figure 1-6, the top 

five occupational categories with the highest median wages in 2019 were management, com-

puter and mathematical, legal, architecture and engineering, and business and financial opera-

tions. Projected job growth in computer and mathematical jobs (12.7 percent) was more than 

double the average for all occupations (5.2 percent). The mismatch between the high level of  tech 

skills demanded by employers and the low level of  tech skills held by employees is known as the 

 technology skills gap.
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Median Wage and Percent 
Job Growth by Sector
Source: Employment Projections pro-
gram, U.S. Bureau of Labor Statistics.

Figure 1-7 shows a more detailed breakdown of  salary growth from 2017 to 2019 for specific 

subcategories under business managers, computer and information technology, and other business 

occupations. It also shows job growth projections for the years 2018 to 2028.8 Growth rates of  all 

information systems–related jobs are at or above the 5.2 percent average for all occupations. Some 

are growing many times faster.



 Q1-2 How Will MIS Affect You? 13

Information systems and computer technology provide job and wage benefits beyond just IS 

professionals. Acemoglu and Autor published an impressive empirical study of  jobs and wages 

in the United States and parts of  Europe from the 1960s to 2010. They found that early in this 

period, education and industry were the strongest determinants of  employment and salary. How-

ever, since 1990, the most significant determinant of  employment and salary is the nature of  work 

performed. In short, as the price of  computer technology plummets, the value of  jobs that benefit 

from it increases dramatically.9

For example, plentiful, high-paying jobs are available to business professionals who know how 

to use information systems to improve business process quality, or those who know how to interpret 

data mining results for improved marketing, or those who know how to use emerging technology 

like 3D printing to create new products and address new markets. See the Career Guide on pages 

26–27 for more thoughts on why you might consider an IS-related job.

What Is the Bottom Line?

The bottom line? This course is the most important course in the business school because:

2017 Median
Pay

2018 Median
Pay

Business Managers

Marketing Managers 129,380$      132,620$      

Information Systems Managers 139,220$      142,530$      

Financial Managers 125,080$      127,990$      

Human Resources Managers 110,120$         113,300$      

Sales Managers 121,060$      124,220$      

Computer and Information Technology

Computer Network Architects 104,650$         109,020$         

Computer Systems Analysts 88,270$         88,740$         

Database Administrators 87,020$      90,070$         

Information Security Analysts 95,510$         98,350$         

Network and Systems Administration 81,100$         82,050$         

Software Developers 103,560$         105,590$         

Web Developers 67,990$         69,430$         

Business Occupations

Accountants and Auditors 69,350$         70,500$         

Financial Analysts 84,300$         85,660$         

Management Analysts 82,450$         83,610$         

Market Research Analysts 63,230$         63,120$         

Logisticians 74,590$         74,600$         

Human Resources Specialists 60,350$         60,800$         

2019 Median
Pay

Job Growth (%)
2018–28

Job Growth (N)
2018–28

135,900$      21,800

146,360$      46,800

129,890$      104,700

116,720$      10,800

126,640$      20,600

112,690$         8,400

90,920$         56,000

93,750$         10,500

99,730$         35,500

83,510$         18,200

105,590$         284,100

73,760$         20,900

71,550$         90,700

85,660$         20,300

85,260$         118,300

63,790$         139,200

74,750$         8,400

61,920$         
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Bureau of Labor Statistics 
Occupational Outlook 
2018–2028
Source: Based on Bureau of Labor 
 Statistics, “Computer Systems 
 Analysts,” Occupational Outlook 
 Handbook, accessed May 14, 2020, 
www.bls.gov/ooh.

1. It will give you the background you need to assess, evaluate, and 
apply emerging information systems technology to business.

2. It can give you the ultimate in job security—marketable skills—
by helping you learn abstraction, systems thinking, collaboration, 
and experimentation.

3. Many well-paid MIS-related jobs are in high demand.

www.bls.gov/ooh
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Five-Component Framework

SoftwareHardware PeopleProceduresData

FIGURE 1-8

Five Components of an Infor-
mation System

What Is MIS?

We’ve used the term MIS several times, and you may be wondering exactly what it is. MIS stands 

for management information systems, which we define as the management and use of  information 

systems that help organizations achieve their strategies. MIS is often confused with the closely related 

terms information technology and information systems. An information system (IS) is an assem-

bly of  hardware, software, data, procedures, and people that produces information. In contrast, 

 information technology (IT) refers to the products, methods, inventions, and standards used for 

the purpose of  producing information.

How are MIS, IS, and IT different? You cannot buy an IS. But you can buy IT; you can buy or 

lease hardware, you can license programs and databases, and you can even obtain predesigned 

procedures. Ultimately, however, it is your people who will assemble the IT you purchase and execute 

those procedures to employ that new IT. Information technology drives the development of  new 

information systems.

For any new system, you will always have training tasks (and costs), you will always have 

the need to overcome employees’ resistance to change, and you will always need to manage the 

employees as they use the new system. Hence, you can buy IT, but you cannot buy IS. Once your 

new information system is up and running, it must be managed and used effectively in order to 

achieve the organization’s overall strategy. This is MIS.

Consider a simple example. Suppose your organization decides to develop a Facebook page. 

Facebook provides the IT. It provides the hardware and programs, the database structures, and 

standard procedures. You, however, must create the IS. You have to provide the data to fill your 

portion of  its database, and you must extend its standard procedures with your own procedures for 

keeping that data current. Those procedures need to provide, for example, a means to review your 

page’s content regularly and a means to remove content that is judged inappropriate. Furthermore, 

you need to train employees on how to follow those procedures and manage those employees to 

ensure that they do. MIS is the management of  your Facebook page to achieve your organization’s 

overall strategy. Managing your own Facebook page is as simple an IS as exists. Larger, more com-

prehensive IS that involve many, even dozens, of  departments and thousands of  employees require 

considerable work.

The definition of  MIS has three key elements: management and use, information systems, and 

strategies. Let’s consider each, starting first with information systems and their components.

Components of an Information System

A system is a group of  components that interact to achieve some purpose. As you might guess, 

an information system (IS) is a group of  components that interacts to produce information. That 

sentence, although true, raises another question: What are these components that interact to pro-

duce information?

Figure 1-8 shows the five-component framework—a model of  the components of  an infor-

mation system: computer hardware, software, data, procedures, and people. These five 

components are present in every information system, from the simplest to the most complex. For 

example, when you use a computer to write a class report, you are using hardware (the computer, 

storage disk, keyboard, and monitor), software (Word, WordPerfect, or some other word-processing 

program), data (the words, sentences, and paragraphs in your report), procedures (the methods you 

use to start the program, enter your report, print it, and save and back up your file), and people (you).

Consider a more complex example, say, an airline reservation system. It, too, consists of  

these five components, even though each one is far more complicated. The hardware consists of  
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thousands of  computers linked together by data communications hardware. Hundreds of  different 

programs coordinate communications among the computers, and still other programs perform 

the reservations and related services. Additionally, the system must store millions upon millions 

of  characters of  data about flights, customers, reservations, and other facts. Hundreds of  different 

procedures are followed by airline personnel, travel agents, and customers. Finally, the information 

system includes people, not only the users of  the system but also those who operate and service 

the computers, those who maintain the data, and those who support the networks of  computers.

The important point here is that the five components in Figure 1-8 are common to all informa-

tion systems, from the smallest to the largest. As you think about any information system, includ-

ing a new one like social networking, learn to look for these five components. Realize, too, that an 

information system is not just a computer and a program, but rather an assembly of  computers, 

programs, data, procedures, and people.

As we will discuss later in this chapter, these five components also mean that many different 

skills are required besides those of  hardware technicians or computer programmers when building 

or using an information system. See the Career Guide starting on pages 26–27 for more.

Before we move forward, note that we have defined an information system to include a com-

puter. Some people would say that such a system is a computer-based information system. They 

would note that there are information systems that do not include computers, such as a calendar 

hanging on the wall outside of  a conference room that is used to schedule the room’s use. Such 

systems have been used by businesses for centuries. Although this point is true, in this book we focus 

on computer-based information systems. To simplify and shorten the book, we will use the term 

information system as a synonym for computer-based information system.

Management and Use of Information Systems

The next element in our definition of  MIS is the management and use of  information systems. Here we 

define management to mean develop, maintain, and adapt. Information systems do not pop up like 

mushrooms after a hard rain; they must be developed. They must also be maintained, and because 

business is dynamic, they must be adapted to new requirements.

You may be saying, “Wait a minute, I’m a finance (or accounting or management) major, 

not an information systems major. I don’t need to know how to manage information systems.” If  

you are saying that, you are like a lamb headed for shearing. Throughout your career, in whatever 

field you choose, information systems will be built for your use and sometimes under your direc-

tion. To create an information system that meets your needs, you need to take an active role in that 

system’s development. Even if  you are not a programmer or a database designer or some other IS 

professional, you must take an active role in specifying the system’s requirements and in managing 

the system’s development project. You will also have an important role in testing the new system. 

Without active involvement on your part, it will only be good luck that causes the new system to 

meet your needs.

As a business professional, you are the person who understands business needs and require-

ments. If  you want to apply social networking to your products, you are the one who knows how 

best to obtain customer responses. The technical people who build networks, the database designers 

who create the database, the IT people who configure the computers—none of  these people know 

what is needed and whether the system you have is sufficient or whether it needs to be adapted to 

new requirements. You do!

In addition to management tasks, you will also have important roles to play in the use of  infor-

mation systems. Of  course, you will need to learn how to employ the system to accomplish your 

job tasks. But you will also have important ancillary functions as well. For example, when using an 

information system, you will have responsibilities for protecting the security of  the system and its 

data. You may also have tasks for backing up data. When the system fails (all do, at some point), you 

will have tasks to perform while the system is down as well as tasks to accomplish to help recover 

the system correctly and quickly.

Security is critically important 

when using information systems 

today. You’ll learn much more about 

it in Chapter 10. But you need to 

know about strong passwords and 

their use now, before you get to that 

chapter. Read and follow the Secu-

rity Guide on pages 24–25.
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Achieving Strategies

The last part of  the definition of  MIS is that information systems exist to help organizations achieve 

their strategies. First, realize that this statement hides an important fact: Organizations themselves 

do not “do” anything. An organization is not alive, and it cannot act. It is the people within a busi-

ness who sell, buy, design, produce, finance, market, account, and manage. So, information systems 

exist to help people who work in an organization to achieve the strategies of  that business.

Information systems are not created for the sheer joy of  exploring technology. They are not 

created so the company can be “modern” or so the company can show it has a social networking 

presence on the Web. They are not created because the information systems department thinks it 

needs to be created or because the company is “falling behind the technology curve.”

This point may seem so obvious that you might wonder why we mention it. Every day, however, 

some business somewhere is developing an information system for the wrong reasons. Right now, 

somewhere in the world, a company is deciding to create a Facebook presence for the sole reason 

that “every other business has one.” This company is not asking questions such as:

• “What is the purpose of  our Facebook page?”

• “What is it going to do for us?”

• “What is our policy for employees’ contributions?”

• “What should we do about critical customer reviews?”

• “Are the costs of  maintaining the page sufficiently offset by the benefits?”

But that company should ask those questions! Chapter 2 addresses the relationship between 

information systems and strategy in more depth. Chapter 9 addresses social media and strategy 

specifically.

Again, MIS is the development and use of  information systems that help businesses achieve 

their strategies. You should already be realizing that there is much more to this class than buying 

a computer, working with a spreadsheet, or creating a Web page.

For more information on how an 

understanding of  MIS can broaden 

your career options, see the Career 

Guide on pages 26–27.

Actors

Instructions

Bridge

Computer Side

Automation moves work from human side to computer side

Increasing degree of difficulty of change

Human Side

DataSoftwareHardware PeopleProcedures

FIGURE 1-9

Characteristics of the Five 
Components

How Can You Use the Five-Component Model?

The five-component model in Figure 1-8 can help guide your learning and thinking about IS, both 

now and in the future. To understand this framework better, first note in Figure 1-9 that these five 

components are symmetric. The outermost components, hardware and people, are both actors; they 

can take actions. The software and procedure components are both sets of  instructions: Software 

is instructions for hardware, and procedures are instructions for people. Finally, data is the bridge 

between the computer side on the left and the human side on the right.
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Now, when we automate a business task, we take work that people are doing by following 

procedures and move it so that computers will do that work, following instructions in software. 

Thus, the process of  automation is a process of  moving work from the right side of  Figure 1-9 

to the left.

The Most Important Component—You

You are part of  every information system that you use. When you consider the five components 

of  an information system, the last component, people, includes you. Your mind and your think-

ing are not merely a component of  the information systems you use; they are the most important 

component.

As you will learn later in this chapter, computer hardware and programs manipulate data, 

but no matter how much data they manipulate, it is still just data. It is only humans that pro-

duce information. When you take a set of  data, say, a list of  customer responses to a marketing 

campaign, that list, no matter if  it was produced using 10,000 servers and Hadoop, is still just 

data. It does not become information until you or some other human take it into your mind and 

are informed by it.

Even if  you have the largest computer farm in the world and even if  you are processing that 

data with the most sophisticated programs, if  you do not know what to do with the data those 

programs produce, you are wasting your time and money. The quality of  your thinking is what 

determines the quality of  the information that is produced.

Substantial cognitive research has shown that although you cannot increase your basic IQ, you 

can dramatically increase the quality of  your thinking. That is one reason we have emphasized the 

need for you to use and develop your abstract reasoning. The effectiveness of  an IS depends on the 

abstract reasoning of  the people who use it.

All Components Must Work

Information systems often encounter problems—despite our best efforts, they don’t work right. 

And in these situations, blame is frequently placed on the wrong component. You will often 

hear people complain that the computer doesn’t work, and certainly hardware or software is 

sometimes at fault. But with the five-component model, you can be more specific, and you have 

more suspects to consider. Sometimes the data is not in the right format or, worse, is incorrect. 

Sometimes, the procedures are not clear and the people using the system are not properly trained. 

By using the five-component model, you can better locate the cause of  a problem and create 

effective solutions.

High-Tech Versus Low-Tech Information Systems

Information systems differ in the amount of  work moved from the human side (people and proce-

dures) to the computer side (hardware and programs). For example, consider two different versions 

of  a customer support information system: A system that consists only of  a file of  email addresses 

and an email program is a very low-tech system. Only a small amount of  work has been moved from 

the human side to the computer side. Considerable human work is required to determine when to 

send which emails to which customers.

In contrast, a customer support system that keeps track of  the equipment that customers have 

and the maintenance schedules for that equipment and then automatically generates email remind-

ers to customers is a higher-tech system. This simply means that more work has been moved from 

the human side to the computer side. The computer is providing more services on behalf  of  the 

humans.

Often, when considering different information systems alternatives, it will be helpful to consider 

the low-tech versus high-tech alternatives in light of  the amount of  work being moved from people 

to computers.
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Understanding the Scope of New Information Systems

The five-component framework can also be used when assessing the scope of  new systems. When 

in the future some vendor pitches the need for a new technology to you, use the five components 

to assess how big of  an investment that new technology represents. What new hardware will you 

need? What programs will you need to license? What databases and other data must you create? 

What procedures will need to be developed for both use and administration of  the information 

system? And, finally, what will be the impact of  the new technology on people? Which jobs will 

change? Who will need training? How will the new technology affect morale? Will you need to hire 

new people? Will you need to reorganize?

Components Ordered by Difficulty and Disruption

Finally, as you consider the five components, keep in mind that Figure 1-9 shows them in order of  

ease of  change and the amount of  organizational disruption. It is a simple matter to order addi-

tional hardware. Obtaining or developing new programs is more difficult. Creating new databases 

or changing the structure of  existing databases is still more difficult. Changing procedures, requir-

ing people to work in new ways, is even more difficult. Finally, changing personnel responsibilities 

and reporting relationships and hiring and terminating employees are all very difficult and very 

disruptive to the organization.

The Ethics Guide in each chapter of  

this book considers the ethics of  in-

formation systems use. These guides 

challenge you to think deeply about 

ethical standards, and they provide 

for some interesting discussions 

with classmates. The Ethics Guide 

on pages 28–29 considers the ethics 

of  presenting data that deceives the 

viewer.

What Is Information?

Based on our earlier discussions, we can now define an information system as an assembly of  hard-

ware, software, data, procedures, and people that interact to produce information. The only term 

left undefined in that definition is information, and we turn to it next.

Definitions Vary

Information is one of  those fundamental terms that we use every day but that turns out to be sur-

prisingly difficult to define. Defining information is like defining words such as alive and truth. We 

know what those words mean, we use them with each other without confusion, but nonetheless, 

they are difficult to define.

In this text, we will avoid the technical issues of  defining information and will use common, 

intuitive definitions instead. Probably the most common definition is that information is knowl-

edge derived from data, whereas data is defined as recorded facts or figures. Thus, the facts that 

employee James Smith earns $70.00 per hour and that Mary Jones earns $50.00 per hour are 

data. The statement that the average hourly wage of  all the graphic designers is $60.00 per hour is 

information. Average wage is knowledge derived from the data of  individual wages.

Another common definition is that information is data presented in a meaningful context. The fact 

that Jeff  Parks earns $30.00 per hour is data.10 The statement that Jeff  Parks earns less than half  

the average hourly wage of  the company’s graphic designers, however, is information. It is data 

presented in a meaningful context.

Another definition of  information that you will hear is that information is processed data or, 

sometimes, information is data processed by summing, ordering, averaging, grouping, comparing, or other 

similar operations. The fundamental idea of  this definition is that we do something to data to produce 

information.

There is yet a fourth definition of  information, which was set out by the great research psy-

chologist Gregory Bateson. He defined information as a difference that makes a difference.
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