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Figure 1.4. The RGE color scheme
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Figure 1.5. Two virtual buttons with different “feels” Figure 2.9. Examples of selection
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Figure 4.2. Completed Web page and the HIML source (continued mext page ).
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Cross section view

Figure 9.17. A fiild-effect transistor. The channel is specially treated

1o improve its conducting/nonconducting properties.

Gate Gate

(a) (b)
Figure 9.18. Fiild effect transistor. (a) with the gate at neutral causing the channel not
to conduct.isolating the wires, and (b) with the gate charged, causing the channel to

conduct, connecting the wires.
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Figure 11.7. Moon photographs. (a) The original black-and-white picture,

(b) tinted version of original, (¢) with boosted highlights.
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Figure 22.1. The Smooth Motion application user interface.
Trv it www.aw.com/snyder.
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Figure 22.5. The eight frames required for the Smooth Motion application

Smooth Motion

Move the cursor across the brown boxes smoothly
to make a rising ‘staircase’ pattern in the window.

Figure 22.6. Image, HTML,and JavaScript for the Smooth, Motion implementation after
the completion of the Animate Grid task.
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Figure 22.7. JavaScript for the Sense Kevs task; two declarations and the two event

handlers, not shown.
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WE L COME to Fluency with Information Technology: Skills, Concepts, and Capabilities.
1 am delighted to introduce to you a book that moves beyond the click-here-click-
there form of technology instruction to one firmly founded on ideas. The time is
right for a new introduction to IT because today the majority of college and post-
secondary students are already familiar with computers, the Internet, and the
World Wide Web. They do not need rudimentary instruction in double-clicking
and resizing windows. Rather, they need to be taught to be confident, in-control
users of IT. They need to know how to navigate independently in the ever-chang-
ing worlds of information and technology, to solve their problems on their own,
and to be capable of fully applying the power of IT tools in the service of their
personal and career goals. They must be more than literate; they must be fluent
with IT. :

What’s Fluency with Information Technology?

The inspiration for writing this book comes from a report by 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-ori-
ented learning approach that ensures that the content is fully integrated. The goal
is 1o help people become effective users immediately, and to prepare them for life-

The Vision &

Because fluency with information technology—I usually shorten it to Fluency—is
new concept that largely implements the vision of the NRC committee, I'll intro-
duce the main components: the three-part content, the integration mechanism of
projects, and the role of programming, Kpadne
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Preface

Three-part Content

To make students immediately effective and launch them on the path of lifelong
learning, they need to be taught three types of knowledge: Skills, Concepts, and
Capabilities.
> Shills refers to proficiency with contemporary computer applications
such as email, word processing, Web searching, etc. Skills make the
technology immediately useful to students and give them practical expe-
rience on which to base other learning. The Skills component approxi-
mates traditional computer literacy content; that is, Fluency includes
literacy.
> Concepts refers to the fundamental knowledge underpinning IT, such as
how a computer works, digital representation of information, assessing
information authenticity, etc. 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, troubleshooting, etc.
Capabilities embody modes of thinking that are essential to exploiting
IT, but they apply broadly. Reasoning, problem solving, etc. are standard
components of education, their heavy use in IT makes them topics of
emphasis in the Fluency approach.

For each component, the NRC report lists ten recommended items. These are
shown in the accompanying table.

Projects

The Skills, Concepts, and Capabilities represent different kinds of knowledge that
are co-equal in their contribution to IT fluency. They span separate dimensions of
understanding. The overall strategy is to focus on the Skills instruction in the lab,
the Concepts instruction in lecture/reading material, and the Capabilities instruc-
tion in lecture/lab demonstrations. The projects are the opportunity to use the

three kinds of knowledge for a specific purpose. They illustrate IT as it is often

applied in practice—to solve information processing tasks of a substantial nature.

A project is a multiweek assignment to achieve a specific IT goal. An example of a
project is to create a database to track medical patients in a walk-in clinic, and to
give a presentation to convince an audience that patient privacy has been pre-
served. Students apply a variety of Skills such as using database design software,
Web searching, and presentation facilities. They rely on their understanding of
Concepts such as database keys, table structure, and the Join query operator. And
they use Capabilities such as reasoning, debugging, complexity management, test-
ing, and others. The components are applied together to produce the final result,
leading students to an integrated understanding of IT and preparing them for sig-
nificant “real life” applications of IT. The labs can be found on the book’s Web site.



Preface

The NRC's List of Top Ten Skills, Concepts,
and Capabilities

Skills

1. Set-up a personal computer
2. Use basic operating system facilities
3. Use a word processor to create a document _
4. Use a graphics or artwork package to manipulate an image
5. Connect a computer to the Internet
6. Use the Internet to locate information
7. Use a computer to communicate with others
8. Use a spreadsheet to model a simple process
9. Use a database to access information
10. Use onine help and instructional materials

Concepts

1. Fundamentals of computers
2. Organization of information systems
3. Fundamentals of networks
4. Digital representation of information
5. Structuring information
6. Modeling and abstraction
7. Algorithmic thinking and programming
8. Universality
9. Limitations of Information Technology
10. Social impact of computers and technology

Capabilit

1. Engage in sustained reasoning

2. Manage complexity

3. Test a solution

4. Find problems in a faulty use of IT

5. Navigate a collection and assess quality of the information’

6. Collaborate using IT S

7. Communicate using IT about IT

8. Expect the unexpected

9. Anticipate technological change B e
10. Think abstractly about Information Technology r e vl

vii



viii

Preface

The Programming Debate

Since the advent of computer literacy nearly three decades ago, there has been
ongoing debate as to whether nonspecialists should be taught programming.
Rational arguments have been offered on both sides, and thoughtful, well-
intentioned adherents espouse each point of view. This book does not claim that
one must be a professional programmer to be fluent. It sees programmings signifi-
cance for the general population to be much more limited: to support algorithmic
thinking, reasoning, debugging, and other components of fluency. And learning
the NRC committee’s modest set of basic programming ideas—variable, condi-
tional, iteration, etc.—won't make anyone a programmer. In the discussion follow-
ing the publication of the report, the committees “some, but not much”
compromise on the programming question seems to have been widely accepted.

Fluency with Information Technology treats only the recommended handful of basic
programming concepts. Nevertheless, the perception that programming is a diffi-
cult topic suitable only for mathematically strong “techies” raises the question of
whether even this small set of concepts can be taught to a general student popula-
tion. The answer is that it can and the students find it rewarding!

The programming can be found in Chapters 18, 20, and 21 (with case studies in
Chapters 19 and 22), and is optional for those who do not wish to cover it.

Audience o

This book is designed for (second semester) freshmen “non-techies,” 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, encouraged to join an accelerated track or honors section.)
Except for one short paragraph about encryption, which can be skipped, no math-
ematical skills are required beyond arithmetic. There are no prerequisites.

Most students who take Fluency will have used email, surfed the Web, and per-
haps word processed, and this is more than enough preparation to be successful.
Students with no experience are advised to spend a few hours acquiring some
exposure to IT prior to starting Fluency.

Chapter Dependencies o

1 have written Fluency with Information Technology so it can be taught in a variety of
ways. In addition to the preliminary material in Chapters 1 and 2 and the wrap-up
in Chapter 24, the overall structure of the book includes standalone chapters with

few dependencies, as well as small chapter sequences devoted to a sustained topic.
The sequences are: '

> 3, 4, 5 networking, HTML, and information

> 8,9, 10, 11 data representations, computers, and algorithms
> 13, 14, 15 database principles and design
> 18, 19, 20, 21 programming in JavaScript



Preface

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 standalone chapters is covered.

Though there are many sequences, three stand out to me as especially good ways
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 network-
ing theme. This is the basic Chapter 1 to Chapter 24 sequence, adjusted
by local reordering to accommodate the timing of projects as needed.

> Internet forward. I teach Fluency in the 1-10, 18~22, 11-17, 23-24
order. This approach begins with information and HTML, progresses
through to algorithms, then jumps to JavaScript to continue the Web
page building theme, and finally wraps up with databases. The strategy
is dictated to a large degree 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, (23), 8-15,
3-7, 16-24. Chapter 23, which contains more philosophical content like
the Turing test and Kasparov/Deep Blue chess tournament, might option-
ally be presented early for its foundational content.

Each of these strategies has a compelling pedagogical justification. Which is cho-
sen depends more on instructor taste and class logistics than on any need to pres-
ent material in a specific order.

Pedagogical Features 0

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 your
understanding of the material. These are:

FITtip: Practical hints and suggestions for every day computer use.
FITbyte: Interesting facts and statistics.

FITcaution: Warnings and explanations of common mistakes.

Try It: Short, in chapter exercises with solutions provided.
Checldists: A useful list of steps for completing a specific task.

Throughout the text, we also distinguish notable material by the following features:

FITlink: Here the author shows students a practical application of some of the
abstract concepts presented in the text.

Great Moments: A historical look at some of the major milestones in computing,
Great Minds: This feature takes a closer look at some of the influential pioneers in
technology.

ix
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Reference material includes the following:

Glossary: Important words and phrases appear in boldface type throughout the
text. A glossary of these terms is included at the end of the book.

Answers: Solutions are provided to the odd numbered exercises for the multiple
choice and short answer questions.

Appendix A: HTML reference including a chart of web safe colors.

Appendix B: JavaScript programming rules.

Appendix C: Bean Counter Program: A complete JavaScript & HTML example.
Appendix D: Memory Bank Program: A complete JavaScript & HTML example.

Supplements to Instruction &

The companion Web site for Fluency with Information Technology is at
www.aw.com/snyder/, where you can find the various HTML sources, database
designs, and JavaScript programs used in the textbook examples. Students are
encouraged to retrieve these files to explore along with the text.

Laboratory materials. Learning Fluency is a hands-on activity, and so 14 complete
laboratory exercises are available at the Web site.

PowerPoint slides. A convenient resource for teaching Fluency is the collection of
PowerPoint slides available at the site.

Fluency instructor bulletin board. Share tips and ask questions of other instructors
involved in teaching Fluency with Information Technology.

Note to Students o

Fluency is a somewhat unusual topic, making this a somewhat unusual book.
There are two things that I think you should know about using this book.

> Learn Skills in the lab. Of the three kinds of knowledge that define
Fluency—Skills, Concepts, and Capabilities—very little of the Skills
material is included in this book. The Skills content, which is mostly
about how to use contemporary computer applications, changes very
rapidly, making it difficult to keep up to date. But the main reason few
skills are included is that they are best learned in the lab, seated in front
of a computer. The lab exercises, which are online and are up to date,
provide an excellent introduction to contemporary applications. They
provide great coverage of the Skills.

> Study Fluency steadily. If this book is successful, it will change the way
you think, making you a better problem solver, better at reasoning, bet-
ter at debugging, etc. These Capabilities are useful in IT and elsewhere
in life, so they make learning Fluency really worthwhile. But changing
how you think won't happen by just putting the book under your pil-
low. 1t'll take some studying. To learn Fluency you must apply good
study habits: read the book, do the end of chapter exercises (answers to
odd-number exercises are printed at the back of the book), start on your



