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Preface

WeLcOMe to the Sixth Edition of Fluency with Information Technology: Skills, 
 Concepts, & Capabilities. This book teaches the foundational ideas of computing. Today’s 
students, having grown up in a world in which computers are ubiquitous, know how to 
use them, intuitively. But use is not understanding. Today’s students belong to a world 
that requires them to be “computational thinkers,” able to conceptualize how compu-
tation can be used effectively. Few students will work as programmers, but most will 
decide how to apply computation. And many will imagine new ways for computers to 
serve humanity. To be effective at these tasks, they must understand the fundamental 
ideas of computing. This is their book.

What’s new in This edition?

More than any previous edition, this sixth edition illustrates a fundamental point about 
Fluency: Though the concepts are constant, their practical manifestations change at warp 
speed. Concept-wise, the sixth edition retains all of the fundamental ideas that underlie 
the Fluency vision. In practice, however, much of the text has been rewritten to accom-
modate how students encounter computation: advances in smartphones, HTML5, 
CSS3, new browser support for JavaScript programming, cloud technology, and on 
and on. These affect how students use and perceive the fundamentals. Topics like crowd 
sourcing, privacy, security, phishing, AI, netiquette, copyright, and so forth evolve, and 
so they must be explained in contemporary terms consistent with student experience. 
And “ambient knowledge” changes, too. For example, unlike the past today’s students 
have at least heard a term like algorithm. But, awareness is not understanding, and so 
the sixth edition has been revised to explain the concept with a new, more intuitive 
approach. Other newly familiar terms have been similarly treated.

Readers familiar with earlier versions of Fluency should take a close look at this sixth edition. 
It maintains the core “fluency vision,” while positioning the presentation squarely in the 
second decade of the 21st century.

Briefly, the four parts of Fluency have been updated as follows:

◗	 Part 1 has undergone a complete makeover. Chapter 1 “Defining IT,” Chapter 3 
“Networking,” and Chapter 5 “Web” are (again) new. Chapter 4 “HTML” 
is redeveloped to teach HTML5 and CSS3. Chapter 2 “Human-Computer 
Interface” and Chapter 6 “Debugging” have been substantially revised.

◗	 In Part 2, the “bits part” of Chapter 7 “Digital Information” has been redevel-
oped, Chapter 9 “Computer Organization” has been completely rewritten to 
be more intuitive, and Chapter 10 “Algorithms” is new and much simplified.



4 Preface

◗	 In Part 3, Chapter 11 “Social Implications” is mostly new, and Chapter 12 
“ Privacy and Security” is completely revised to deal with recently revealed 
 privacy threats (NSA) and ongoing security attacks. The “Spreadsheets” 
chapters (13 and 14) have been revised to increase compatibility with different 
implementations, including various Excel versions. Chapter 15 “Database Con-
cepts” has a complete reformulation of the relational model. Chapter 16 the 
“iDiary Database” received a wholesale revision.

◗	 Finally, in Part 4, the “JavaScript” chapters (17–21) have been redeveloped to 
use the Firefox Scratchpad sandbox for code development, a definite peda-
gogical advance. Chapter 22, the artificial intelligence chapter, has had its 
Watson discussion augmented by a new interview with David Ferrucci, the 
Watson project leader.

A number of “Try It” exercises and the end-of-chapter Review Questions have been 
heavily revised; new exercises have been added. Further resources are listed below.

Fluency—a Text for computer Science Principles 

The vision of Being Fluent with Information Technology (see below) is to introduce fun-
damental computational concepts to college students; implementing that vision was the 
original purpose of this book. The Computer Science Principles vision is virtually iden-
tical, but for high school students. Think of a college Fluency course as the class that 
successful AP CS Principles students get credit for. It follows that Fluency is a suitable 
text for CS Principles.

Depending on specific choices of the instructor, the two curricula overlap about 85–90 
percent in terms of concepts and ideas. Both cover algorithms, digital data and metadata, 
programming, Internet fundamentals, security and privacy, AI, and so on. The differ-
ence is more on emphasis than with content. The courses have been described as

“Fluency introduces computing ideas to enhance students’ ability to apply compu-
tation” and
“CS Principles introduces computing ideas for their scientific richness.”

Both are important (and not mutually exclusive) goals; I have ensured that Fluency fulfills 
both.

To illustrate, recall that the Computer Science Principles curriculum is guided by the 
Seven Big Ideas [www.csprinciples.org]. The content of Fluency’s chapters (sections or 
possibly the entire chapter) aligns with the big ideas as follows:

◗	 Creativity—4, 5, 6, 10, 16, 18, 19, 20, 21
◗	 Abstraction—1, 4, 10, 17, 18, 19, 20, 21
◗	 Data—7, 8, 13, 14, 15, 16, 17, 22
◗	 Algorithms—1, 2, 7, 8, 9, 10, 22
◗	 Programming—4, 6, 9, 10, 16, 17, 18, 19, 20, 21, 22
◗	 Internet—3, 4, 5, 8, 11, 12, 16, 19, 20, 21
◗	 Global Impacts—1, 2, 3, 4, 5, 9, 11, 12, 22

The alignment is explained in finer grain detail in the Instructor’s Resources.
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What Is fluency with Information Technology?

This book is inspired by a report from the National Research Council (NRC), Being 
Fluent with Information Technology. In that study, commissioned by the National Science 
Foundation, the committee asserted that traditional computer literacy does not have 
the “staying power” students need to keep pace with the rapid changes in IT. The 
study concluded that the educational “bar needs to be raised” if students’ knowledge is 
to evolve and adapt to that change. The recommended alternative, dubbed fluency with 
information technology, or FIT, was a package of skills, concepts, and capabilities wrapped 
in a project-oriented learning approach that ensures that the content is fully integrated. 
The goal is to help people become effective IT users immediately and to prepare them 
for lifelong learning.

The Vision

This textbook largely implements the vision of the NRC committee in which they pro-
posed a three-part content and recommended integrating that content by using projects.

Three-Part content

To make students immediately effective and launch them on the path of lifelong learn-
ing, they need to learn three types of knowledge: Skills, Concepts, and Capabilities.

◗	 Skills refers to proficiency with contemporary computer applications such as 
email, word processing, Web searches, and so forth. This knowledge, originally 
described as “literacy,” is now generally known to students on arrival at college; 
it need not be taught. Only “advanced skills”—essentially spreadsheets and 
database queries—remain in Fluency.

◗	 Concepts refers to the fundamental knowledge underpinning IT, such as com-
puter functionality, digital representation of information, assessment of infor-
mation authenticity, and so forth. Concepts provide the principles on which 
students will build new understanding as IT evolves.

◗	 Capabilities refers to higher-level thinking processes such as problem solving, 
reasoning, complexity management, and troubleshooting. Creativity is a key 
capability. Capabilities embody modes of thinking that are essential to exploit-
ing IT, but they apply broadly. Reasoning, problem solving, and so forth are 
standard components of education; their significance in IT makes them topics 
of emphasis in the Fluency approach.

For each component, the NRC report lists 10 recommended items, which are covered as 
needed in this book.

Audience

This book is designed for freshmen “nontechies,” students who will not be majoring 
in science, engineering, or math. (“Techies” benefit too, but because “hot shots” can 
intimidate others, they should be discouraged from taking the class, or better, encour-
aged to join an accelerated track or honors section.) No mathematical skills are required 
beyond arithmetic. There are no prerequisites.
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chapter Dependencies

Fluency with Information Technology is organized so that it can be taught in a variety of 
ways. In addition to the preliminary material in Chapters 1 and 2, social issues in Chap-
ters 11 and 12, and the wrap-up in Chapter 23, the overall structure of the book includes 
stand-alone chapters with few dependencies, as well as small chapter sequences devoted 
to a sustained topic. The sequences are as follows:

◗	 Chapters 3, 4, and 5—networking, HTML, and information
◗	 Chapters 7, 8, 9, and 10—data representations, computers, and algorithms
◗	 Chapters 13, 14, 15, and 16—spreadsheets and database principles
◗	 Chapters 17, 18, 19, 20, and 21—programming in JavaScript

One effective way to use this design is to present one of the chapter sequences as the 
basis for a project assignment. Then, while the students are working on the project—
projects may span two or more weeks—material from stand-alone chapters is covered.

There are many sequences, but three stand out as especially effective to present the 
material:

◗	 Networking cycle. The linear sequence of chapters is designed to begin with 
information and networking and progressively advance through computation 
and databases to JavaScript, where it returns to the networking theme. This is 
the basic Chapters 1 to 23 sequence, adjusted by local reordering to accommo-
date the timing of projects as needed.

◗	 Internet forward. I teach Fluency in the 1–10, 17–21, 11–16, 22–23 order. This 
approach begins with information and HTML, progresses through to algo-
rithms, then jumps to JavaScript to continue the Web page building theme, and 
finally wraps up with databases. The strategy is dictated largely by the logistics of 
teaching the class in a quarter (10 weeks) and is recommended for that situation.

◗	 Traditional. In this approach, the material is taught to parallel the time 
sequence of its creation. So, information representation and computers come 
well before networking. In this case, the order is 1–2, (22), 7–16, 3–6, 17–23. 
Chapter 22, which contains more philosophical content like the Turing test, 
Kasparov/Deep Blue chess tournament, and Watson, might optionally be pre-
sented early for its foundational content.

Each of these strategies has a compelling pedagogical justification. The one chosen 
depends more on the instructor’s taste and class logistics than on a need to present 
material in a specific order.

Pedagogical features

◗	 Learning Objectives: Each chapter opens with a list of the key concepts that 
readers should master after reading the chapter.

There are several boxed features that appear throughout the text to aid in students’ 
understanding of the material:

◗	  Practical hints and suggestions for everyday computer use
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◗	  and  Interesting facts and statistics

◗	  Warnings and explanations of common mistakes

◗	  Short, in-chapter exercises with provided solutions

Throughout the text, notable material is distinguished by the following features:

◗	   A historical look at some of the major people and milestones in 
computing

◗	 Glossary: Important words and phrases are bold throughout the text, and a 
glossary of terms is included at the end of the book; glossary terms are bold in 
the book’s index

◗	 Answers: Solutions are provided to selected questions for the multiple-choice 
and short-answer sections

◗	 Appendix A: XHTML reference including a chart of Web-safe colors
◗	 Appendix B: RSA public key cryptosystem
◗	 Appendix C: The XML database and the XSL template style information for 

iDiary in Chapter 16
◗	 Appendix D: JavaScript programming rules
◗	 Appendix E: Bean Counter Program: A complete JavaScript and HTML 

example
◗	 Appendix F: Memory Bank Page: A complete JavaScript and HTML  

example
◗	 Appendix G: Smooth Motion Application: A complete JavaScript and HTML 

example

Supplements

The Companion Web site for Fluency with Information Technology is located at:

www.pearsonglobaleditions.com/snyder

The following student supplements are available at the Web site:

◗	 23 online labs (1 for each chapter in the book). The labs are designed to 
more fully explore (and test) students’ understanding of concepts in the book 
and how those issues or concepts apply to their lives. For example, in Chapter 1 
the lab explores the conflicting interests of searchable, interconnected informa-
tion and privacy. It directs students to a variety of Web-based resources that 
can help them understand what kinds of information they (and their devices) 
are sharing, which can be surprisingly personal and sometimes can even 
uniquely identify the user. Understanding the scope and type of information 
sharing that is happening helps reinforce the overall theme of understanding 
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how things work “under the hood.” See the listing of labs at the end of the pref-
ace or see the complete set of labs at www.pearsonglobaleditions.com/snyder.

◗	 Computer Skills Workbook by Sharon Scollard. This book covers the 
basics of Microsoft Office suite and includes 14 comprehensive labs on Excel, 
Word, PowerPoint, and other topics.

◗	 VideoNotes. VideoNotes are short, tutorial videos that enhance concepts pre-
sented in the textbook.

◗	 HTML sources, database designs, and JavaScript programs used in the 
textbook examples  

◗	 JavaScript reference card  
◗	 Glossary flashcards  
◗	 A downloadable workbook (PDF) on Alice and the Alice development 

environment  

The following instructor supplements are available to qualified instructors only. Please 
contact your local Pearson Education representative for information on how to access 
them (you can find your rep at www.pearsonglobaleditions.com/snyder).

◗	 PowerPoint slides
◗	 Instructor’s Solutions Manual
◗	 Test Bank
◗	 Test Generator

note to Students

Fluency is a somewhat unusual topic, making this a somewhat unusual book. I have one 
bit of advice to make it easier to learn this material.

◗	 Study Fluency steadily. If this book is successful, it will change the way you 
think, making you better at problem solving, better at reasoning, better at 
debugging, and so forth. These Capabilities are useful in IT and elsewhere in 
life, so they make learning Fluency worthwhile. But changing how you think 
won’t happen by putting the book under your pillow. It’ll take some studying. 
To learn Fluency you must apply good study habits: read the book, do the end-
of-chapter exercises (answers to selected questions appear at the back of the 
book), begin your assignments early, ask questions, and so on. I think it’s a good 
idea if you spend some time online studying Fluency (instead of surfing) every 
day, because it takes time for the ideas to sink in. Students with good study 
habits tend to do well in Fluency class, and because it improves their problem-
solving abilities, and more, they become even better students! It takes some 
discipline but it pays.

Finally, reading this book is enhanced by having a computer handy so you can try the 
examples. The files used are available at www.pearsonglobaleditions.com/snyder. Good 
luck! Writing this book has truly been a pleasure. I hope reading it is equally enjoyable.
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Online Labs

This series of labs is designed to help students understand different perspectives on technology, 
to get hands-on experience with tools, and to think about what it means to live in a world 
where more and more of what they do on a daily basis involves using technology.

Each lab has an introduction, a “To Consider” section, a set of exercises, and a “Moving On” 
summary. Once students become familiar with one lab, they’ll know what to expect in the 
others.

Labs can be accessed at www.pearsonglobaleditions.com/snyder
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The Master said: “To learn something and then put it  
into practice at the right time. Is this not a joy?”

—The AnAlecTs of confucius

Lab 19  Creating JavaScript Functions
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Lab 21  More JavaScript (Interactivity)

Lab 22  AI and Androids

Lab 23  Keeping Current with IT



PART 1

ChAPTeR

 1 Defining Information Technology

 2 exploring the human-Computer Interface

 3 The Basics of Networking

 4 A hypertext Markup Language Primer

 5 Locating Information on the WWW

 6 An Introduction to Debugging

Becoming Skilled  
at Computing



1PART

OUR STUDY of computing assumes that you have 

used computers your whole life. Being an accomplished 

computer user means that you have a general idea of how to make com-

puting systems work for you, so there is no need to teach you to be a 

user. Instead, we will explain “what’s happening” under the glitzy graph-

ics and “how it works” behind the magic. Most of us wonder from time to 

time what makes the technology click, and that is reason enough to study 

this material. But what you learn in this class will almost certainly make 

you a better and more knowledgeable user. So whether it’s curiosity or 

knowhow that drives your interest, learning computing more fully will 

pay off.

Part 1 focuses on setting a firm foundation for the future. The Internet 

is everywhere and consumes our lives. We need to know more about it, 

how it works, and how to use it effectively. We begin by setting the con-

text for further study, and explaining why you do what you do intuitively. 

We study how networking works, try our hand at HTML, tune-up our 

searching skills, and practice debugging. These topics will get us off to a 

fast start.

INTRODUCTION




