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Preface

Welcome to the fascinating world of personal computers. This book
features more than 50 ready-to-use, teaching/learning programs
and step-by-step instruction in the powerful, easy-to-learn Applesoft
BASIC programming language. In addition to more than 50 appli-
cations programs, there are 80 smaller example programs to guide
you in Applesoft BASIC, so that you can learn to write larger,
professional-level programs. New programming commands, key-
words, and techniques are described and demonstrated in these
smaller programs. Then they are illustrated in larger applications
programs using a building-block approach to learning Applesoft
BASIC. Many programs are explained line by line so that you will
understand what each program line does on the screen or in com-
puter memory. This book can be used as a text in a BASIC program-
ming and computer-applications course or as a, self-study guide to
learn BASIC on your own.

The “Introduction” deals with considerations in designing and
developing different types of computer programs for learning and
instruction.

Chapters begin with a “Chapter Preview” and end with a, “Chap-
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ter Summary.” A “Things to Do” section before each chapter sum-
mary contains chapter-review questions and activities. Answers to
these review questions are given in Appendix C. Other teaching and
learning aids include:

1.

An expanded table of contents to assist you in locating applica-
tions programs, BASIC keywords and commands, and program-
ming concepts throughout the book.

Screen-display layout charts for text and graphics characters,
which are found in Chapters 4 and 10.

A summary of ASCII (American Standard Codes for Information
Interchange) is presented in Chapter 8.

Chapter 12 contains a detailed summary with examples of
BASIC commands, keywords, and conventions.

Appendix A is a glossary of computer terms used throughout
this book.

A list of error-message codes, their meanings, and their proba-
ble causes is given in Appendix B.

A detailed index is an aid in locating programs and program-
ming commands, keywords, and techniques.

Among the distinctive features of this book are:

An “Introduction” dealing with considerations for developing
high-quality computer programs for teaching and learning
Sections on the nature and uses of personal computers
Well-documented example programs to make programming
techniques and logic easy to understand and use

High-level applications programs to assist you in learning to
write well-structured, professional-quality programs

An emphasis on programs for teaching and learning skills, con-
cepts, and principles from various topics, either in school or at
home

Illustrative programs with interactive games and animated
graphics under user control for teaching and learning useful
everyday skills.

Early introduction to graphics, FOR ... NEXT loops, sub-
scripted variables, READ/DATA statements, and GOSUB/RE-
TURN to promote efficient, well-structured programming tech-
niques

Although care has been taken in writing and testing the pro-

grams in this book on an APPLE II Plus computer, it is possible that



you might find a “bug” (error) in a program. Or something may not
work exactly the same way on your computer as it does on mine. If
this happens, check the Applesoft BASIC Programming Reference
Manual that came with your computer, make appropriate changes
for your computer, and examine the distinctive features of your
own computer. A major part of using and learning to program com-
puters is experimenting, correcting errors, and exploring how Ap-
plesoft BASIC and your own computer work. Debugging (correcting
errors) is an important skill in becoming a good programmer.

This book was written for Applesoft BASIC users who have AP-
PLE II, APPLE II Plus, or APPLE Ile computers.

APPLE, APPLE II, APPLE II Plus, APPLE Ile, and Applesoft are
registered trademarks of Apple Computer, Inc., with regard to any
computer product.

Frederick Bell
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Developing
Computer Programs
for Learning

and Teaching

‘

The purpose of this book is to guide you in designing, developing,
writing, and improving computer programs, especially programs
for learning and teaching either in class or at home. The Apple-
soft® version of the easy-to-learn BASIC computer language, which
is the most popular language on microcomputers, is used in this
book. In addition to being used on microcomputers, BASIC is used
on large multimillion-dollar computer systems, medium-size com-
puters in the hundred-thousand dollar (and up) range, and on mini-
computers priced in the range of tens of thousands of dollars.

You will learn to write professional-level, educational computer
programs as you work through this book, which contains approxi-
mately 130 computer programs. These programs fall into three cat-
egories: (1) programs to illustrate specific programming tech-
niques, (2) programs that illustrate both programming techniques
and teaching/learning applications, and (8) 50 ready-to-use applica-

Applesoft® is a registered trademark of Apple Computer, Inc.



tions programs for teaching and learning a variety of useful school,
college, and at-home skills.

CONSIDERATIONS IN DESIGNING
TEACHING/LEARNING PROGRAMS

4

Most of the many thousands of teaching/learning programs for chil-
dren, adolescents, or adults fall into eight overlapping categories
according to their major purposes. These categories are:

1. Programs to present facts and concepts. Such programs pre-
sent and give examples of new information, ideas, and concepts and
describe what they mean and how they are used.

2. Programs to explain and illustrate new skills. These pro-
grams present and explore new skills that range from how to use a
microcomputer, to learning typing, through how to do a variety of
mathematics computations or improve reading comprehension.

3. Programs for practicing skills. Skills such as reading, spell-
ing, typing, arithmetic computations, grammar, and even program-
ming computers require lots of practice. Computer programs that
are interactive and flexible have been developed to assist people in
practicing a large variety of skills.

4. Programs for interactive tutoring. As people learn facts,
skills, concepts, and principles, some things are learned and prac-
ticed incorrectly. If “practice makes perfect,” practicing things in-
correctly leads to perfection at doing things wrong. Once a person
learns and practices a skill incorrectly, it takes much extra practice
to “unlearn” incorrect patterns in preparation for relearning them
correctly. Many instructional-computing programs are designed to
tutor learners in understanding and correctly learning facts, skills,
concepts, and principles and to help them avoid misconceptions and
error patterns.

5. Tests and quizzes. One measure and evaluation of learning is
performance on tests and quizzes. Some computer programs are de-
signed to give students tests and quizzes. These programs immedi-
ately evaluate each of a student’s responses so that he or she will not
repeat and reinforce incorrect answers and procedures.

6. Decision making is an important skill in our society. Many
computer programs are designed to simulate “real-world” situations
where decisions must be made. Such programs may simulate an ex-
periment in physics or chemistry, put the user in control of a nu-
clear power plant, or require one to read a map correctly to reach a
specified destination quickly. During simulations and games, situ-
ations and problems occur that require decisions to be made by the
computer user. The result of each decision or the consequences of a

INTRODUCTION



pattern of decisions are communicated to the user. Through expe-
rience using the simulation program, the person practices decision
making and learns to make decisions that cause desirable results
and to avoid decisions that result in undesirable outcomes.

7. Creativity. Creativity is difficult to “teach” and hard to evalu-
ate using objective standards. A good way to “teach” creativity is to
encourage people to involve themselves in creative acts and provide
advice and constructive criticisms of their creative efforts and prod-
ucts such as dancing, painting, woodworking, writing, and even
writing computer programs. Computer programs have been devel-
oped to assist in some of the drudge work in producing creative
works such as architectural plans, colored patterns, animated films,
and creative writing. Writing computer programs to display com-
puter art, colored patterns, stories and poems, and animated graph-
ics (moving pictures) is a good way to practice creative activities.

8. Problem solving. Solving unique or distinctive problems is
one of the highest-level activities of people. Problem solving, which
is also a creative act, involves several stages. They are:

a. An idea for or awareness of a situation (problem) that needs to
be resolved

b. Evaluating the idea and formulating it into a coherent, orga-
nized, well-structured statement and plan

e. Gathering, sorting, and assessing information and procedures
that may be useful in resolving the situation (solving the
problem)

Developing solution strategies and procedures and testing them
Arriving at a solution, or alternative solutions, to the problem

f. Evaluating a solution or alternative solutions to determine the
appropriateness or acceptability of solutions

g. Assessing and modifying the problem-solving process and pro-
cedures so that problem-solving techniques and strategies can
be generalized to other problem-solving situations

Appropriately designed-and-developed computer programs can
promote practicing and improving problem-solving abilities. It is in-
teresting to observe that designing and writing computer programs
is itself a high-level problem-solving activity. Writing a program
includes:

Formulating an idea as to what the program should do

Developing a well-structured plan

Organizing procedures for implementing the plan

Writing the program

DEVELOPING COMPUTER PROGRAMS FOR LEARNING AND TEACHING
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