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Features of This Book

C omputers are now common in school settings; consequently, teacher education
programs are requiring students to take courses in computer education. In
addition, in-service teachers are returning to college for computer education courses.

We each teach courses in computer education and felt a need for a textbook
such as Fundamentals of Computer Education. For the first edition, ve ification of
proposed topics and suggestions for additional topics came from a survey con-
ducted by Wadsworth Publishing Company of 366 professional educat rs, including
computer educators, computer scientists, psychologists, and curriculum and
instruction faculty. The text was then carefully field tested, and stud nts gave con-
siderable input. The result was a comprehensive computer educatio textbook that
gave educators—preservice or in-service—a solid foundation for any future study
in the area.

To prepare for the second edition, we surveyed many more people concerning
the field of computer education, which is rapidly growing and changing. Because
of this survey we have made the following modifications for the second edition.

» Increased the emphasis on tool uses of the computer

Increased the amount of software reviewed

Included sample activities to be incorporated directly into school classrooms
Added LogoWriter and Logo Plus '

Because of space limitations, we then eliminated our section on BASIC.

vwvyy

Fundamentals of Computer Education is unique in the following ways:

. » _ Provides comprehensive coverage of computer education

» Emphasizes problem solving

» Draws connections between learning theory and eduvcational applications of
the computer

» Provides applications and uses of multiple versions of Logo, including
LogoWriter

» Emphasizes graphics and the importance of imagery develcpment through
both programming experiences and software evaluation

» Discusses in detail educational computer applications, including in-depth
analyses and evaluations of various types of educational software
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» Gives concrete examples, emphasizing AppleWorks, of the computer’s use as
a tool through word processing, databases, and spreadsheets

» Includes numerous computer programs, exercxses and applications in a
variety of subject areas

» Builds connections between the past and the future by analyzing societal
changes brought on by technology

» Utilizes an applications disk of sample programs illustrating specific
educational ide:s, which is keyed to the text by a disk symbol in the text
margin

» Provides activities and worksheets that can be directly applied to classroom
use.

Problem Solving and Logo

Problem solving is a major focus of the book. We feel that teaching problem-
solving processes is a fundamental responsibility of schools. Most educators consider
problem solving to be the one stable educational goal in a rapidly changing society.
Some facts and skills recessary in the past are obsolete today; problem-solving
ability, in contrast, does not become obsolete.

Original programasing is problem solving, requiring problem-solving processes.
Effective use of process-type software and the important uses of computer tool
programs invotve problem solving. For example, decision-making can be facilitated
by electronic spreadsheets; organizing and analyzing information to solve problems
is inherent in the use of databases. In addition, commercial programs that enhance
problem solving are being developed and are examined.

We consider Logo to be a fundamental computer language for use in the teach-
ing of problem-solving processes. To help students visualize concepts, Logo uses
graphics and other methods; it was developed through applications of a construc-
tivist theory, including Piagetian theory. The logic, exploration, and problem solving
inherent in the use of Logo make it an excellent tool for helping teachers to achieve
fundamental educational goals. The principles of organizing, reasoning, planning,
and decision-making learned through Logo transcend specific academic subjects
taught in school and provide an overall framework for all school subjects. This
second edition includes LogoWriter and Logo Plus. Such an active approach to
learning provides motivation.for the learning of all academic subjects.

-—

Educational Theory

We consider the underlying principles of education, particularly those expounded
by Gestalt, Bruner, Piaget, Polya, and Papert, to be fundamental to computer edu-
cation. Chapter 12 discusses how teaching/leaming theories, including those devel-
oped from the observation of expert teachers by K. B. Henderson and B. O. Smith,

~ can be developed into expert systems, using the capabilities of the computer. This

chapter also covers the designing of lessons to include the dynamic and visual
aspects, as well as abstractions, of conceptual learning. The text goes on to discuss
a combination of moves that builds from the concrete to the iconic (including
visualization and imagery development) and finally to the abstract. .
We consider learning styles to be essential in the improvement of educational
practices. Tools such as computers now can enhance learning styles. Computers
not only help educators to develop instructional materials that are consistent with
students’ learning styles but also help them to strengthen individual students’ weak-
nesses. For example, with well-designed computer experiences, visual learners can
develop their verbal learning skills, and vice versa; impulsive learners can become
more reflective in learning style.
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Orientation to This Book

This is a machine-specific book for the Apple® II series. We have designed it
this way to aid easy entry to computers. Our data suggests that the Apple Il series
is the most commonly used computer in education today. Our Logo sections include
M.LT. versions (Terrapin, Krell, and Logo Plus) and LCSI versions (Apple Logo and
LogoWriter) because we find that these versions are used heavily. LogoWriter ‘is
also a muitiple-machine version for the Apple lle/c and Apple UGS, IBM PC, IBM
PCir, and Commodore. '

The book has three parts. Part One focuses on control of the computer and
emphasizes programming. Its goal, to build an understanding of the computer and
its power and versatility, can best be met through the readers’ actual programming
of the computer. We believe that people learn best by doing and have included
many activities, experiences, and exercises to help guide that learning. The book
will be most effective if computer time is carefully allocated.

We also stress the importance of developing problem-solving strategies. In
Chapter 1, first programming experiences are with Logo, which is proving to be a
very good language for beginners. Logo has many of the features of a well-designed
programming language, as well as easy entry. Also using Logo, Chapter 2 develops
programming concepts along with problem-solving strategies. Computer uses that
are more generalizable, such as word processing concepts, are presented through
the Logo editor in Chapter 3. Structured programming is examined in the writing
of Logo programs and also is applied to music. The concept of microworlds is
explored in Chapter 3. In addition to those aspects of Logo, LogoWriter includes
an easy-to-use shapemaker, which allows for multiple-shaped turtles and multiple
turtles (up to four); it also includes built-in music and easy-to-use systems for
editing and manipulating files.

Parts Two and Three examine educational applications of the computer. Part
Two, Chapters 5-8, focuses on instructional uses of word processors, databases,
spreadsheets, and graphics packages; AppleWorks is emphasized. In Part Three,
educational software is discussed in chapters on drill and practice (9), visualization
and imagery development (10), simulations (11), tutorials (12? ‘and computer-
managed instruction (13). Chapter 14 examines software evaluation.

The final chapter of the book examines trends and issues of computer education; v
particular emphasis is given to the past and future societal changes generated by
technology. Other issues include computer literacy, schools’ uses of the computer,
legal aspects of computer use, intelligent computers, and artificial intelligence.

We were unable to come up with a consensus on where the chapter “What Is
a Computer?” should be placed. Some people prefer starting with this chapter. We
prefer having students first have some successful experiences with the computer
before making the computer the object of study. Because we were unable to get
any consensus about placement, we moved it to an appendix (Appendix F) so that :
you can study it whenever it is appropriate for you.

So that the flow of the book will be smooth, the more mechanical instructions
on use of the computer are built into the appendixes. These appendixes cover
operating the computer, using operating systems, editing features within the Logo
language, and a discussion of utility programs on the DOS 3.3, ProDOS, and GS OS
MASTER DISK for the Apple Il computer series. In this second edition, appendixes
also describe special features of LogoWriter, Logo Plus, AppleWorks, and Apple
HGS, and Logo commands.

Also in the appendixes are two more lists that we hope will be helpful. One list

-is a set of computer programs used in the text and the distributors from whom they
can be purchased. The second is a cross-listing of subject areas and computer
programs discussed in the text. '
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When confronted with a new gadget, a new dance step, a new idea . . . first,
relate what is new and to be learned to something you already know. Second,
take what is new and make it your own. Make something new with it, play with it,
build with it. [Papert, 1980, p. 120]

Welcome to computer education! Computers are becoming a major part of
school settings. These new “gadgets” offer much potential for education. By
using prepared computer materials and developing their own computer programs,
students can learn content. They can also learn about computers and the influences
of technology on our society. They can learn to use the computer as an effective
tool. Using Papert’s words, students can Ieam to experiment, make something new,
" play with it, and build with it.

As high technology rapidly changes our socxety. new skills will be needed for
successful adaptation. One of these skills, programming the computer, can help
shape thinking. Through learning to program, students can learn to control machines,
and in the process learn to develop problem-solving, logical-thinking, and visual-
ization abilities.

This is a book about computers; it is also a book about learning. We believe
that the best way to learn is through experience and exploration of various ideas,
such as through writing programs or using available software. One of the features
of computers is their interactive nature, with immediate feedback. Throughout this
book, we encourage you to use the immediate feedback: try out vanous ideas as
you read.

We stress use of computer graphics and development of problem-solwng
processes. We use computer graphics to make ideas concrete and to develop your
ability to make mental images. You control and manipulate the graphics displays.
In some cases, you construct the graphics through programming the computer; in
others, you manipulate already prepared software.

To develop content and principles, such as effective ways of using simulation
or visualization materials, we provide activities and then analyze these learning
experiences. We encourage you to participate in the activities. Experiment, con-
jecture, build knowledge. To make the best use of the book, plan to spend: adequate
time-at the computer.



2 Introduction

book has three parts. Part One helps you gain control of the computer
through programming and problem solving. Part One teaches you to do these tasks:

. Program the computer through Logo

Identify a variety of programming concepts

Illustrate approaches to teaching programming concepts

Describe a philosophy for a learning environment

Describe the problem-solving process, identify a variety of problem-
solving strategies, and develop your own problem-solving abilities
6. Develop some simple microworlds

G

Part Two explores educational tool uses of the computer, including the following:

1. Word processor

2. Database

3. Spreadsheet

4. Telecommunications
5. Graphics packages

6. Desktop publishing

7. Integrated software

Part Three is designed to explore educanonal software applications of the com-
puter. Part Three teaches you to do this:

1. Identify types of instructional programs and effective ways of using them

2. ldentify ways of using the computer for management

3. Evaluate software ‘

4. Describe the influence of technology on society, and other trends and
issues in computer education

Getting Started

This is a book about computers, so we will first examine a computer and its
parts. If you have available Know Your Apple by Muse Software, place it into the
disk drive, as shown in Figures 1 and 6. (This program is available in two versions,

Figure 1 Sample computer
systems: (a) Apple lle, (b) Apple
Hc, and (c) Apple IIGS.
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Figure 2 On/off switches with
(a) back of Apple lic, (b) pointing
to on/off switch for Apple lic, and
(c) back of Apple Il + and lle

with on/off switch.

Figure 3 Main menu of Know Figure 4 The monitor is

Your Apple lle shows the Apple displayed by the Know Your

system. Apple program.
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You have reached the end of this 3 s
lesson

Press R to repeat this lesson
Press M for menu

Your choice 8




