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This book is for educators interested in the following questions:

«How can a computer help me teach mathematics, science, social
studies, or language arts and English more effectively than I do
already?

* How can I do anything of significance with computers if I only have
occasional use of a single computer in my classroom, little money for
software, and no extra time to teach something new in my busy day?

» What has research shown about the impact of computer use on teach-
ing and learning? How can I make use of research findings about
computers in education?

» What are some of the problems teachers and students encounter
when they use computers in the classroom? What can I do to prevent
these problems from developing?

* Is the computer a passing fad in education, a “solution in search of a
problem,” or are there some computer applications that truly have
the potential to make an important impact in the classroom?

Educators who are interested in questions such as these represent many
different professional perspectives. Some are classroom teachers, others are
teachers responsible for some kind of computer-related leadership in their
schools or districts, still others are educators involved in teacher support and
in-service with regard to the use of computers in the instructional setting. And
there are other important groups: teacher trainers and researchers at faculties
of education; senior and graduate students attending computers-in-education
courses at these faculties; school and district administrators and policy makers;
and individuals involved at senior levels in computer resource centers, insti-
tutes, and software development projects. I work with people representing all
these groups; I know the different perspectives each group brings to its consid-
eration of the impact of computers in education, but I also know that all of the
groups are interested in key questions such as those at the beginning of this
preface. This text attempts to provide something of value for anyone involved
with computers in education.

ORGANIZATION OF THE BOOK

This book is unusual in that it synthesizes practical ideas, ready for use in the
classroom, with research findings and theoretical perspectives. Throughout the
book, lesson ideas appear; each lesson plan relates to specific curricular objec-
tives and can be utilized in a whole-class setting when only one computer is
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available, but each lesson plan is also discussed in a larger context—one of dis-
ciplined inquiry about issues. The book assumes the computer is a tool for the
teacher and student, not an object of study in itself. The book also assumes
teachers and students will not willingly use this or any tool unless it fits the
needs and characteristics of the situation. One of these characteristics is that
teachers generally organize instruction around specific curricular areas; this
book therefore reflects this type of organization. In particular, the book contains
ten chapters and two appendixes.

* Chapter 1 includes a rationale for the use of a classroom computer
as a curricular tool and defends the use of applications software as
instructional media.

* Chapter 2 focuses on the development of information-handling skills
in social studies—skills involving the organization, display, and inter-
pretation of people-related data—through the use of data base man-
agement software, graphing programs, and telecommunications.

* Chapter 3 1ooks at the development of language skills from a “prod-
uct” orientation, where discrete language skills are of particular
interest, and demonstrates how a classroom computer with word
processing software can relate to this orientation.

* Chapter 4 deals with the writing process and with social aspects of
writing and communication. Word processing software is the major
tool described in this chapter.

* Chapter 5 examines the hypothesis-testing approach to science in-
struction and explores eight categories of computer simulations as
tools for hypothesis testing, prediction, and modeling in the science
classroom.

* Chapter 6 looks at the role of the experiment in the science class-
room and investigates the use of the computer as a tool for data cap-
ture and display in this environment.

* Chapter 7 considers the development of basic mathematics skills
and examines the role of computer drill and practice and of com-
puter games as tools for skill development and strengthening.

* Chapter 8 investigates problem areas in the secondary mathematics
curriculum and describes the use of a classroom computer—often
with a graphing program or spreadsheet software—as an agent for
concept development in secondary mathematics.

* Chapter 9 explores special areas of mathematics—problem solving,
geometry, probability, and statistics—that are typically underdevel-
oped in the mathematics classroom and suggests ways that class-
room computer activities can make these topics accessible and at-
tractive to students.

* Chapter 10 examines the various issues that concern anyone involved
with coordinating or setting policy for computer use in a school or
district. These issues, especially that relate to equitable computer use
in schools, are also of importance to the individual teacher.

* Appendix A describes the collection of programs supplied on the
disk that accompanies this book. The programs amplify teaching sug-
gestions in some of the lesson plans and have been used extensively
with students in the classroom and teachers in in-service sessions.

* Appendix B includes two detailed lesson plans to help those unfamil-
iar with the logistics of using a data base management program or a




word processing program as an integral part of a lesson. Appendix B
also contains two complete unit plans—one on coordinate graphing
and the other on energy conservation—that provide the teacher with
day-by-day lesson plans and resource materials for instructional se-
quences that use a classroom computer as a valuable tool.
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One day in February 1980, I had an experience that has subsequently changed
my professional life. I was teaching mathematics half-time at the Grade 8, 9, and
10 levels and half-time in a faculty of education. Although I had taken some com-
puter courses when I earned my undergraduate degree in mathematics and had
worked with computers during my graduate studies, I had never had any real
interest in computing. Then, on that day in 1980, the principal of the school
where I taught asked me to attend a one-day meeting about computers in educa-
tion, because she thought that our school “ought to know something about this.”
I went, saw my first microcomputer, looked at three programs— Algebra (graph-
ing equations), Hurkle, and Lemonade—and in a matter of a few minutes’ time
was convinced that this tool had powerful applications in education.

I returned home and the next day purchased an Apple computer. I carried
it to and from both of my workplaces each day and set it up in various places in
my home each evening. Other than three disks of MECC programs, no software
was available to me, so I worked my way through “The Applesoft Tutorial” and
started to write my own simple programs.

I was very anxious to apply the computer to my teaching and to share my
enthusiasm with my students, both in the school and at the university. Because
of my own orientation toward a whole-class mode of classroom organization, I
immediately became interested in how I could use my one computer in a whole-
class setting. Since it was already the middle of the teaching year, I had no time
to introduce any particular “computer unit” into my overcrowded course out-
lines. Instead, I looked for ways to use the computer in the context of what I was
already teaching. Thus began my development of ideas for whole-class use of a
computer within the context of curriculum, as well as my concern for the logis-
tics of making profitable use of only one computer with whole groups of stu-
dents, one busy teacher, and few or no resources.

I was fortunate in having two jobs at that time. Working in a classroom
gave me firsthand experience with real students and with the problems and po-
tential of a classroom computer. Working at a faculty of education gave me the
opportunity to think and work with teachers and to consider computer use in a
broader perspective. I was soon actively involved in in-service teacher training
and the development of lesson materials and associated software to use in my
in-service work.

In the intervening eight years, I have been involved in virtually all aspects
of educational computing. I have learned firsthand the time, energy, excitement,
and frustration that accompany the use of computers as an integral part of lesson
delivery. Although I'now often teach in computer labs, I still deal regularly with
the problems involved in moving a mobile computer into my teaching area or
workshop. I am still continually frustrated by the problems of providing good
visibility of the computer output in a whole-class setting.
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Introduction Also, as I work in schools with teachers and principals, in districts with
district administrators, at the university level with curriculum specialists and
computer software development teams, and with parents in and out of the school
setting, I am still asked many of the same questions as when I first began carry-
ing my computer from class to class in 1980: “What can we do with a classroom
computer?” “How can we manage it?” “Is it worth it?” “Is it possible to do any-
thing useful with a single classroom computer?” “How can we get started?”
“What do we do after we buy the computers?” This book is a summary of my
responses to these questions.
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