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Preface

About the Author

Bernard John Poole has broad experience in educa-
tion. He understands the needs of teachers who may
not be naturally inclined to get excited about the lat-
est technology. He has 25 years of experience teach-
ing at all scholastic levels in Europe, the Middle East,
Africa, and North America. For 15 of his 27 years in
the classroom, he has taught in nontechnical subject
areas in elementary and secondary, private and public
schools. His undergraduate degrees are in English,
history, French, and data processing; he has post-
graduate degrees in education and in information sci-
ence. His teaching responsibilities have also included
work with special-needs children.

About This Text

Purpose of the text. This text has been written for
preservice and in-service teachers who want to learn
about computers and their use in the classroom. In-
service teachers need help making the transition to
computer-based teaching and learning, and preservice
teachers need to be prepared for a profession in
which the computer will become an increasingly in-
dispensable tool. Education for an Information Age
addresses all aspects of this need from the basic level
of computer literacy to the more cutting-edge issues
related to the integration of computer-based technol-
ogy into the curriculum.

The approach has, therefore, been to make the
text as accessible as possible to K—12 teachers, many

of whom work under conditions that are far from
ideal as far as technology-based education is con-
cerned. The text presents the potential powerful ef-
fects of learning in the technology-rich classroom
while acknowledging unequivocally that teachers can
create and sustain such a learning environment only
if they have strong moral and financial support from
the community of parents, school boards, and admin-
istrators, at all levels.

Because of the breathtaking rate of progress in
the computer field, it is impossible to publish a text-
book that is as current as monthly publications such
as journals and magazines. Education for an Informa-
tion Age makes no pretense of trying to compete with
these publications. The focus here is on concepts
rather than keystrokes. For this reason, there is no ex-
tensive coverage of specific hardware or software
systems. Such systems are profiled only where such
treatment is useful to amplify conceptual material.

Professionals in the field of education are no dif-
ferent from professionals in any other job. They must
commit to an ongoing upgrading of skilis and knowl-
edge in order to remain current in their field. Thus,
there is an appendix that lists recommended reading
for teachers who use technology in the classroom.
There is also an appendix that lists some of the
sources of funding for technology projects.

Organization of the text. The book has been or-
ganized into four distinct parts in order to facilitate
flexible use in the context of a course for preservice
or in-service teachers. Each part can be studied inde-
pendently and in any sequence. The impact of the



text is not necessarily cumulative. In the next section,
Content of the Text, the rationale for the organization
of the book as published is given, but it is appreciated
that no two courses are identical and different em-
phases will always require alternative approaches to
the subject matter. Users of the text should feel free
to select parts and chapters in a sequence that suits
their needs.

Content of the text. Part I of Education for an
Information Age presents an overview of computer
use in schools and society at large.

Chapter 1 presents the outcomes of research
based on studies of computer use in schools. Teach-
ers should be familiar with this research as a prereq-
uisite to, and justification of, their efforts to incorpo-
rate the computer into the curriculum.

Chapter 2 examines the history of computer use
in schools, and chapter 3 examines their impact on
society in general. Students are children of the Infor-
mation Age. They are in tune with the reality of in-
stant access to data; they are conscious of how tiny
the world has become; they are intuitively aware of
the global impact of even their most insignificant ac-
tions. Teachers need to develop the same awareness
in themselves, if only so that they can get some sense
of their students’ frame of reference.

In chapters 4 and 5, we will examine ethical and
legal issues arising out of computer use in the class-
room and in society in general. It is, perhaps, unusual
to include chapters on these matters so early in a text
on computer literacy. The majority of such texts rele-
gate this material to the latter half of the book, which
often results in its being presented, if at all, as a hur-
ried afterthought at the end of a semester. But teach-
ers have a special responsibility to contribute to the
preparation of children for life in today’s world. A
text for teachers should, therefore, recognize this re-
sponsibility, and give it the priority it deserves.

Part II introduces computer hardware and soft-
ware,

Chapter 6 examines the basic hardware compo-
nents of desktop computers, along with those special-
ized devices of which multimedia systems are com-
prised.
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Chapter 7 will review the different kinds of
software necessary to drive the computer at what are
called the systems and applications levels of general
computer use. Computing machinery is useless with-
out the software that controls its operations. The
more one understands about the software systems
(called operating systems}) that control the operations
of the computer, the more comfortable one will feel
at the machine.

PART III examines how best to incorporate the
computer into the curriculum.

In chapter 8, we will look at the different ways
in which computers are set up in typical school envi-
ronments. We will also discuss some innovative ideas
for organizing computing resources, whether in the
classroom or in the purpose-built laboratory setting.

Chapters 9 and 10 examine the wide spectrum
of software for computer-managed instruction (CMI)
and computer-assisted instruction (CAI). These chap-
ters will inform the teacher’s experience, explaining
the different types of educational software and pro-
viding sets of criteria for making sound judgments
about the quality of that software.

Chapter 11 examines computers and communi-
cations (C&C) as it applies to classroom management
and learning. The demands of the corporate world
have brought communications technology—the tech-
nology that links computer systems over local and
wide area networks—to the point where it has power-
ful applications in the classroom—and in the commu-
nity served by the school—for collaborative, intercul-
tural, and distance learning. This is important reading
for the teacher who will work in the classrooms of
tomorrow,

Chapter 12 looks at specialized technologies
that are giving a new meaning to the term multimedia
and that are slowly finding their way into the schools.
Teachers will more than likely be calied on to make
decisions about the use of multimedia hardware and
software in their classrooms. They will, therefore,
benefit from as broad an experience as possible with
the technologies involved. Ideally, readers will have
access to some or all of the different types of educa-
tional software and hardware discussed in chapters 8
through 12.



Part IV answers the question: “How can 1 get
this technology for my classroom when my school
district can barely afford to maintain the equipment
already in place?”

Chapter 13 examines the process of applications
development along with the various ways, from tradi-
tional programming to modern authoring systems, in
which teachers and students can get involved. This
chapter will be of interest to those preservice or in-
service teachers who want to try their hand at creat-
ing their own software, or who are interested in what
would be involved in getting their students to do the
same.

Chapter 14 deals with the subject of grant writ-
ing. Needless to say, for the most part, teachers can
reasonably expect that their school districts will pro-
vide the hardware and software they need. However,
money—always in short supply—is generally allo-
cated according to priorities that reflect the educa-
tional philosophy—or lack thereof—of those in con-
trol of the budget. So, teachers and administrators
may have to take matters into their own hands.

In the last chapter of part IV, chapter 15, you
will have the opportunity to sit back and reflect on
what you have learned through the book. You will re-
view teaching philosophy as it applies to computer-
based learning. Methodologies will be examined and
a case made for an ongoing commitment to the needs
of individual students in the computerized classroom.
This debate will best be appreciated if you have had
the opportunity to experience, either firsthand or in
discussion, all aspects of computer-based learning—
hence, the positioning of this chapter at the end of the
text. This is not to imply that it is less important than
the other chapters. Indeed, it is the most important
chapter of all. A convincing rationale both informs
and stimulates motivation.

About the Pedagogy

The following learning aids have been designed into
Education for an Information Age:

» The main body of each chapter begins with a
summary of anticipated learning outcomes and
closes with a review of material covered.

a Chapters conclude with case studies based on the
experience of teachers using computer-based
learning in the K—12 classroom. Each case
study is accompanied by a set of topics for
discussion.

m At the end of every chapter is a set of
suggestions for projects related to the subject
matter of each chapter.

m Also at the end of every chapter is a references
section, which can act as a resource for
recommended reading beyond the text.

m Chapters are clearly divided into “mind-size”
sections and subsections to aid reading and
understanding. Where applicable, listed items are
indented and “bulleted” for easier assimilation.

m [llustrations are used throughout the text to
increase interest, promote understanding, and
provide rest for the reader’s eyes as they
progress through the material covered.

= In general, the writing style is immediate,
friendly, and engaging. The reader often is
addressed in the first or second person (“we” and
“you”) in order to foster commitment and sustain
interest.

® There is a glossary of terms which may be
unfamiliar to the reader.

m There is also an extensive index to aid the reader
who wants to browse selected sections of the text.

® Supplementary materials include an optional set
of Microsoft Works tutorials, a test item file, test
items on disk, an instructor’s manual, including
transparency masters and a set of lecture outlines
for instructor and/or student use.
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Introduction

Thus education forms the common mind;
Just as the twig is bent, the tree’s inclined.
Alexander Pope (1688-1744)

| have hope that society may be reformed,
when | see how much education may be reformed.
Gottfried Wilhelm von Leibnitz (1646-1716)



«" 1.1 The Challenge of Change

The audience for Education for an Information Age is the pre-service/in-service K-12
teacher. The primary goal of the text is to help you incorporate the computer into the cur-
riculum. A secondary goal is to support your endeavors toward being the most effective
educator you can be.

To this latter extent the book cannot be taken in isolation. The ideas and skills pre-
sented form part of the continuum of learning and experience related to your profession
that began when you were yourself on the receiving end as a K-12 student, continues
during your college studies as an education major, and ultimately bears fruit in your role
as a teacher in the classroom. The computer, along with the expanding range of associ-
ated technology, is just one of many tools and techniques that can improve the learning
environment that you provide for your students.

1.1.1 The Need for Change

There has been a great deal of hype about the computer as a tool for teaching. Perhaps it
is in the nature of the profession, but teachers are more skeptical than most about the ad-
vent of yet another fad, yet another experimental methodology, yet another pedagogical
imposter destined to come and go like so many others.

Change, in and of itself, is not usually welcomed with open arms. As Machiavelli
observed:

It must be remembered that there is nothing more difficult to plan, more doubtful of success, nor
more dangerous to manage, than the creation of a new system. For the initiator has the enmity
of all who would profit by the preservation of the old institutions and merely lukewarm
defenders in those who would gain by the new ones.’

People in general are resistant to change even when it is for the better. A certain inertia is
built into time-tested ways of doing things. “If it ain’t broke, don’t fix it,” as they say,
and the fact is that time-tested methodologies—chalk and talk, competition, rote learning,
regimentation—have been successful until relatively recently in achieving the goal of
turning out at least an educated elite from our schools.

With the collapse of agriculture, and then of industry, as the primary provider of peo-
ple’s bread and butter, today’s increasingly service-oriented, information-based societies
are waking up to the fact that an educated elite will put food on only a small number of
plates on a nation’s table. Today we have to ensure that everyone has a realistic opportu-
nity to develop the intellectual skills required to prosper in an information age.

To this end education needs help. We continue to be A Nation At Risk (National Com-
mittee on Excellence in Education, 1984). A growing number of young people graduating
from our schools are ill-prepared to find gainful employment in tomorrow’s workplace,
where the majority of jobs require higher-order intellectual skills—strong communication
skills, information gathering and analysis skills, interpersonal skills, learning skills, and
creative skills.

*Niccolo di Bernardo Machiavelli, 1469-1527.
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This is not to deny the progress that American education has made over the years. In
fact there is cause for great optimism as pointed out in the report Workplace Competen-
cies: The Need to Improve Literacy and Employment Readiness (Information Services
Office, 1990). A century ago one was considered literate if one could sign one’s name.
Today almost all young adults can do that. Fifty years ago the criterion for literacy was
the ability to read at a fourth-grade level. Today 95% of young adults meet this criterion.
Twenty-five years ago one was deemed literate by the War on Poverty standards if one
could read at the eighth-grade level. Today 80% of young adults read at that level. These
are indeed grounds for optimism. '

But young-adult preparedness for a productive and prosperous life requires more
than merely the ability to read at an eighth-grade level. To quote from the above-
mentioned Workplace Competencies report:

The requirements [for America’s work force] are likely upward, at least in many important sectors
of the economy and in particular employers’ needs. The present technological environment has
enlarged some workers’ responsibilities. The lines between workers and supervisors and managers
blur as “work teams” or “quality circles” are used to raise creativity and productivity. The team
members put their heads together and solve problems. The members can do each other’s jobs.
They must be flexible. And they have to deal with print, often in more complex forms than before.
In short, the requirements are rising in some areas that are highly visible to employers and to
observers of the economy in general, and it is against these growing demands and expectations
that the adequacy of preparation for the entering work force must be viewed.

1.1.2 Teachers Can Make a Difference

The challenge is enormous, but we must hold on to the conviction that each one of us, in
making our contribution, can make a difference. There indeed is the source of joy in
teaching—the act, day by day, of “putting a spark” in young minds. As Anatole France
observed, “If there is some good inflammable stuff, it will catch fire.”

In the pages that follow, you will have the opportunity to learn about computing in
general and about computer-based education in particular. The computer is obviously not
the whole solution to the challenge of broadening and deepening the base of educational
opportunity, but it may be part of the solution. This text examines all aspects of computer-
based technology as one among the set of tools in a teacher’s methodological toolbox.

The reader should bear in mind that it is beyond the scope of this book to profile in
more than cursory fashion specific courseware or other applications for teaching and
learning. Here we are concerned with concepts, rather than keystrokes. Keystrokes are
essentially ephemeral; concepts endure. The ideal accompaniment to the study of the ma-
terial here would, however, be hands-on experience with, and review of, a wide range of
applications for education. It is hoped that the reader will have this opportunity.

" 1.2 Objectives of the Text

1. To encourage the use of computers in the classroom by removing the mystery
that surrounds the technology

Many teachers resist using computers in their classrooms because they are
intimidated by the technology. For this reason, another objective of Education for an
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