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Computers in Elementary and Special Education 

Computers have been used for many years in business and industry. 

They have been used in education since the 1960·s. However, it has 

only been within the last three years that computers have become 

cheap enough and, therefore, practical enough to include them in 

schools allover the country. 

Computers in education definately opened a new technological 

door to many people. In 1981, one-half of the United States school 

districts owned one or more computers.1 This is quite an increase 

over previous years, but it still shows we have a long way to go to 

put computers in every school and, ultimately, in every classroom. 

By the end of 1982, the numbers of schools using computers had 

increased sixty percent. 2 I am certain that reports at the close of 

1983 will again show a rapid increase in the number of computers used 

in the schools. 
Computers in education play very versatile roles. There are many 

different types of computers designed to do many different things. 

In this paper, I will try to present some of the major ways computers 

are being used to help educate. By no means is this an exhaustive 

list. New technology in these areas is developing at such a fast 

rate that it is difficult to keep up with the latest discoveries. 

These are my findings up to the end of the year 1983. 

As we all know, there have been thousands of new discoveries 

associated with the computer. There are quite a few of these which 

lend themselves especially well for use in special education. These 

can and probably are being used in other areas of education, but 

they have begun to play an important role in teaching the physically 

and mentally handicapped. 

Computer-Based Exploratory l.earning Systems (CBELS) are programs 

which emphasizE~ the use of the COiT.puter to help students learn by 
manipulating their environment instead of just answering questions 
others have presented. 3 ~uch of the software being created today 

only requires the stUdent to answer questions. This is a grave under

use of the computtr. Workbooks or ditto sheets can do the same 

thing at a cheaper cost. Computer-Based E~ploratory Learning Systems 

are mainly used for reading and language development, because at 
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this time, theSE! are the most effective systems. They closely parallel 

~he normal stages of language acquisition and they can be easily 

adapted to special learning needs. 4 These systems have brought about 

a significant change in the education of many handicapped individuals. 

Computer-Based Exploratory Learning Systems are especially 

appropriate for handicapped students because: 1) They help students 

learn language in a way that is similar to normal language develop

ment. Students learn language by using it to int.eract with others; 

2) They are baSE!d on students ' manipulative interests. Students with 

moderate to severe handicaps respond better to ob~ects and activities 

they can manipulate; 3) They promote the growth of autonomy and an 

active attitude. These systems reinforce active exploration of the 

students' surroundings. Studies show that an active attitude towards 

communicating is closely linked to language proficiency.5 

Computers hold special appeal for handicapped stUdents because 
they give the students control over their surroundings which many 

of them rarely experience. 6 Computers can make the students feel 
successful at something. Success often comes in small amounts and 

infrequently for these students. We need to quickly build on this 

success and work for better learning. Some examples of Computer-Based 

Exploratory Learning Systems are The Talking Typewriter, LOGC, CARIS, 

Terak Writing Laboratory, and the BBN ~ail System. I will explain 

each of these in the following paragraphs. 

The Talking Typewriter is the oldest Computer-3ased Exploratory 

Learning System used with handicapped stUdents. 'T'he first system of 

this type to be used was created by a man named Moore. He used four 

stages to promote growth in readiTlf" and writing. In stage one, the 

student types in any letter and the computer sounds out the letter 

~ame. In stage two, the computer asks the stUdent to type in particular 

letters. Only if the stUdent types in the correct letters will the 

computer give a response. Stage three is where words are introduced 
to the stUdent through guided spelling. ""he computer responds only 
when the correct letters are pressed. In stage four, reading is 
finally introduced using stories printed by the computer.? 

LOGO is a general purpose computer language which is very 

simple to operate yet powerful. It was developed fourteen years ago 
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by Seymore Papert and his associates at ~assachuttes Institute of 

-Technology Artificial Intelligence Laboratory.8 Students can give 

the computer simple commands to draw any picture they desire. This 

is very reinforcing for physically handicapped students who could 

otherwise not draw. 9 

CARIS stands for Computer-Animated Peading Instruction System. 

This system USE!S brief computer-animated cartoons to introduce 

reading to students. The students generate simple noun-verb sentences 

from a lexicon of available words. The computer then creates a brief 

cartoon acting out the meaning of the sentence. 10 In this way, 
students are able to acquire meaning from printed words. 

The Terak Writing Laboratory allows students to do their writing 

on Terak Wordprocessors where they can easily edit and rewrite sections 

without rewriting the entire paper. 11 This method is gaining use in 

writing for all students because of its great motivating factor. The 

students are much more eager to write using wordprocessors than they 

are by traditional paper and pencil methods. 

In the BBN Mail System, students write letters to each other 

via computers. This method helps to expand students' writing and 

communication skills. 12 It too has met with great success because 
of the motivating factor. 

Two other computer-based technology systems used in special 

education are the Reading Machine and the Intelligent Videodisc for 

Special Education Techno}ogy(IVSET). The Reading Machine employs 

microprocessor, optical scanning, and voice synthesis technology to 

convert printed material of all different type sizes and styles to 
synthetic full-word English speech. This machine can read books, 

magazines, periodicals, typewritten letters, reports, and other 

printed documents. The user of the machine can temporarily halt, 

back up to hear several lines again, skip forward, and locate a 
particular wor6 and spell it out. The user can also control the 

volume, speech rate, pitch, and scanning of different page formats 

such as columns and tab1es. i ) As you can see, this machine is very 

versatile and would be a great aid to someone with visual problems. 

The cost is the big drawback here, as in many of the systems. 

The Intelligent Videodisc for S~ecial Education Technology 
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- presents material in a multi-sensory approach. The user is presented 

with stimulus pictures and text on a TV monitor screen accompanied 

by aural commands. The student interacts with the program by touching 

the correct responses on the screen. The program is touch sensitive 

and can, therefore, tell if the response is correct or incorrect. If 

the response is incorrect, the program branches off for instructional 

review. 14 The multi-sensory approach used in this system would help 

make learning much more efficient for some students by using several 

different modalities to teach through simultaneously. 

There are other systems used with the handicapped. One of these 

even has the means to help students compose music by voice alone. 15 

I previously listed and e!{plained a few types of communication 
systems. There are many more types which are more sophisticated and 

are used solely for communication with others. However, I must say 

here, in all fairness, that using computers for communication is 

still not very efficient. The effort it ta~es to opErate the majority 

of the systems is too great for the severely handicapped. It is 

difficult to motivate th~m to communicate because it does take so 
16 much energy. 

require little 

The need for newer systems which are simple and 

effort to operate is large. We must create these 

"ideal" systems before commun5cation using computers is practical. 

These first few pages have been devoted solely to computers 

in special education. Several of them could be used in other areas 

and I have only touched on some of the main ones. The rest of this 

paper will primarily be directed at using computers in education 

in general. I will, however, cite a few examples where specific 

methods work especially well in certain sub5ect areas. I have also 

included a couple of computer programs where I feel it may help 
clarify or demonstrate what I am discussing. 

Computers are mainly used in two different ways in the class
room. These are general classifications. They can be used as either 
a tool or as a medium. 1? 

As a tool, the computer is much more flexible than when it 
is used as a medium. When used as a tool, the students use the com

puter to solve designated problems or problems the students design 

themselves. 18 'rhis generally takes the form of computer programming. 
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The students are given a problem and they must write a program to 

~ solve it. As you can see, this is much more flexible and has unlimited 

possibilities for use in the classroom. 

Debugging the programs to make them work strengthens students' 

problem solving skills and it also creates a positive attitude 

toward error by allowing the students to correct the problems by 

themselves. It also helps the students to see how an error affects 
an entire procE~ss and what happens when it is fixed. 19 Many people 

question the value of teaching students programming skills. Their 

main argument is that most students will not need to program 

computers as adults. I, on the other hand, think that many students 

as adults will be required from time to time to program or at least 

know how the process works. Even if this were not so, I think that 

students develop many other skills such as problem solving so as 

to justify the teaching of programming skills to those students who 

are mentally able to grasp them. There are other ways to teach problem 

solving skills" but the computer has a built in motivator to make 

teaching of the skills easier. Why not use the easiest means to teach, 
especiallY if it is just as effective or more so? 

As a medium, the computer uses previously designed programs. 

which can be either commercial or teacher made. These programs fall 

into one of five types: 1) Drill and Practice; 2) ~utorial; 3) Educa

tional Games; 4) Simulations; 5) Problem Solving. 20 

The Drill and Practice program is the most common type of 
program and is the easiest to create. The programs simply provide 

practice of previously learned material. It could be used in most 

any subject area. 21 I have included three programs of this type. 

The first one is a spelling drill which gives the student hints if 

the wrong lettE!rs are typed. (See Appendix A). The second program is 

a multiple choice math one that deals with money. The student would 
be practicing recognition of coin equivalence (See Appendix B). The 

third program is a timed mUltiple choice test dealing with holidays 

and months. The students must answer the questions within a certain 

set time limit. This program is rather generic in that it could 

easily be changed to fit any subject matter. The only real difference 

between this program and the previous one is that this one is timed 
(See Appendix C). 
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Tutorial programs assume the role of the teacher in that they 

- present new material in a programmed format. Students move step by 

step and are tested along the way to see if concepts are being 

mastered. ~hese programs generally have the ability to branch to 

remedial or review segments if testing results show it is necessary. 

Some programs even allow the user to branch to advanced segments 

-

if the testing shows the material is too easy for the user.22 

Educational Games are games which are designed to develop 

general problem solving methods and strategies while maintainin~ 

high interest and motivation. 23 ~hese types of programs have received 
quite a bit of criticism as to their educational value. While it is 

true that many of the games in use today contain violence and 
competition, there are games which were designed, and do in effect, 

enhance cooperation. Many also allow the students to create and help 

develop social and emotional growth. 24 It is this latter type which 

could be used in the classroom to further education. In my opinion, 

the first type are junk and can be thrown away. COQ£eration ~iaze 

(Edutek Corporation, 1982) requires that two players work together 

to move a cursor through a maze to reach a goal. 25 

Games such as ~ix and Match(Apple, 1982) and Adlibs(Rakio Shack, 

1982a) give the students the freedom to create. ~ix and ]/;atch allows 

the students to create their own puppets by choosing different 

faces, bodies, and legs. In the game AdJibs, students insert words 
into preprogrammed stories or student;-~an create their own stories. 26 

~§;lrintLQ~~i~ions (Fh illip Roy, Inc., 1982) gives students the 
opportunity to make rational decisions and helps then apply these 

to the real COTlsumer world. Self_ CQD9~12:LA!!Q_~Q.!:~ (Fh ill ip Roy, Inc., 
1982) helps students prepare for the working world. 27 

I have never seen any of these games in action so I am not 
able to attest to their value. This was only a small sample so I 

feel cartain there are games out there that are educationally sound. 
One must look through a lot of "junk" in the process, though. 

Simulations are programs which lead students through real or 
fictitious situations in which the stUdents normally would not be 

able to participate. These include activities such as piloting a 

plane or running a nuclear reactor. These programs allow stUdents 
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to assess and respond to situations as if they were actually hap

pening. These help students develop greater skills in reasoning and 

problem solving, not to leave out the learning from experiencing the 

situation itself. 28 These types of programs are especially beneficial 

in the social studies where much of the content taught is not 

immediately available on a real life basis. 

The use of simulations in vocational education opens up many 

interesting and exciting avenues. Students can experience many 

different vocations in a more concrete way than before. An example of 

such a program would be to have students calculate the housewirinf 

needs for a particular house. This is very intimidating and time 

consuming on paper. The computer makes it less intimidating and more 

of a challenge .. 29 Two other simulation proframs which work well in 

the social studies curriculum are presented in Appendix D. 30 

In my opinion, these types of programs are one of the most 

valuable, if not the most valuable, at the present time in education. 

They present situations to the students which require skills to 

solve that students will need in their daily lives. The students 

are able to learn more about past and present events or situations 

in a close to real life man~er. We all know that people learn best 

by experience. It is said to be our best teacher. 

Froblem Solving pro[rams are the fifth type of program. Several 

of the other types of programs I have listed require the stucent use 

problem solvinr skills to complete the programs. rr'hey, however, are 

not designed as primarily problem solving programs. It was very dif

ficult for me to find examples of programs labeled as problem solving. 

I think this is because it is a skill which is used in so many of 

the other types of programs. 

Cne type of problem solving program is that which is made for 

students to test hypotheses. The stucent is instructed to make a 

hypothesis and then support it with different kinds of evidence. 

The computer then works with the student to help test the hypothesis 

by exceptions.:H 

There are also problem solving programs which allow the user 

freedom to be rather creative. In Appendix E, I have shown an 

example of a program format which creatively helps a student formulate 
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relevant research questions. J2 It solves a problem in that it helps 

~ student separate relevant from irrelevant information. 

At the present time, the five catagories of computer programs 

I have just described covers all types. The programs in each catagory 

range from very easy to extremely complex. In the near future there 

may even be more types of computer programs. I, for one, certainly 

hope and expect so. 

I would now like to present some ideas on why I believe computers 

should be an active part of every classroom learninr program. ~here 
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are two different terms used in writing today about computer instruction. 

One is computer-based instruction(CBI) and the other is computer

assisted instruction(CAI). They both mean essentially the same 

thing, but I prefer the term computer-assisted instruction and, 

therefore, will use that term in my explanations. 

My first and biggest plus for using computer-assisted instruction 

in the classroom is in light of the tremendous motivating factor 

it possesses. The continuous interaction with the computer is very 
motivating for students. J ) Students also enjoy the computer because 

of the individualized attention and the immediate feedback it gives. J4 

Students know the results of their performances immediately which 

helps them learn better. ~hey also motivate by lessenin~ the fear 

of a wrong answer. 35 Tn many prO{TamS, the students work at their own 

individual levels which almost ensures "failure-free" mastery of 

concepts. 36 Enough said about the computers' motivating fact~rs. 
Computer-assisted instruction also improves on the quality of 

education. Computers help to individualize instruction which cuts 

down on the normal amounts of instruction time. Since the students' 
learning is self-paced, there is an increase in .teacher effectiveness 

and the quality of instruction. 3? Computer-assisted instruction 

helps students learn faster 38 and retention of material after 

working with a computer is as good or better than retention after 

traditional instruction. 39 Research has recently shown that these 

factors have contributed to a rise in achievement scores. Elementary 

students who received computer-assisted instruction in drill and 

practice showed performance gains of one to eight months over students 

~ who had only received traditional instruction. 40 ~he study did not 



say over what period of time these students made such gains and I am 

~ somewhat skeptical. 
There are many students in the classroom today who have minor 

learning problems. These problems can sometimes be attributed to 
the student's inability to attend to relevant material. 41 Computer 

programs can be designed to cue students to the relevant material 

by the use of arrows. boxes. lights. buzzer noises. etc ... 42 In 

some cases. this may be all the student needs to help him or her 

learn better. 

Computers can also be used to improve students' response rates. 

Timers can be put into programs to help a student speed up his 

answering process. This should be carefully planned and used •. 

Students who respond too quickly without thinking and give wrong 

answers can be given visual and/or auditory clues to help them 

stop and think before they answer. 43 

For students who have short-term memory problems. material can 
be presented in a variety of ways in a process of overlearning. 

This could be done by traditional methods too. but the computer 

might add new light to the task at hand. Often. students with learn

ing problems need to be presented with the same concepts several 

times before they are learned. The computer presentation might just 

be the one to teach because of students' high interest. An example 

of a spelling format using this overlearning technique is shown in 
Appendix F.44 

Many people argue against the use of computers saying it 

separates children instead of bringing them together. To counteract 

time students spend working alone on the computer, have students 

work with a partner on t~e computer to solve a problem or playa 
game cooperatively. This works well with shy students or those who 

have trouble making friends. 45 It may also help to create friendships. 

Computer-assisted instruction has other advantages over 

traditional methods. It could be the answer to providing instructional 

equality in rural areas where small enrollments limit the course 
offerings. 46 This has been a problem for a long time. Children 

growing up in rural communities have very little chance of getting 
an education compatible to children in an urban community. As a 
result, rural students have difficulty competing with city students 
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for college placement and jobs unless, of course, the students want 

~ to remain in their rural community. Self-instructed courses taught 

with the aid of a computer could greatly help such students compete. 

-

Computers could also be used for homebound students. The 

teacher could send and receive homework via the computer. 47 This 

would save teacher time and keep the homebound students up with 

their classmates. 
Three additional advantages of computer-assisted instruction 

are: 1) it frees the teacher from a lot of clerical work; 2) a 

permanent record of each student's learning is compiled; 3) students 

can be kept busy doing constructive work because they are working 

at their own pace. 48 

I have stated what others and myself see as advantages to using 

computer-assisted instruction in the classroom. I do not want 

anyone to think that computers are to be used as teacher sUbstitutes. 

They are to aid the teacher like any other filmstrip, tape recorder, 

or overhead projector. The advantages are numerous and as I see it, 

far out weigh the disadvantages of cost and retraining of educators. 

Now, I must address the biggest problem in using computers in 

the classroom at the present date. That problem is the lack of 

appropriate software. There are many problems with the currently 

marketed software. This is mainly due to the fact that teachers are 

not in on the designing of the programs. When this changes, so will 
the quality of the software. Current problems include: 1) programs 

may be over simplified; 2) the teacher has to supply the students 

with a great deal of background before they can use the program; 

3) inadequate visuals; 4) the range of issues in the programs is 
too limited; 5) most pro§:rams do not allow for group interaction; 

6) technical limitations such as having to start an entire simulation 
over if a plaYE~r wants to change an assumption. 49 

In addition to remedying the above problems, we need to give 
the user more flexibility within the programs. In Appendix G, I have 

included a math program of my own design which allows the students 

to choose what type of problems they want to do. It also lets them 

choose a different type of problem when they have completed the first 

type of their choosing. Commercial made programs should have more 

versatility than this, but it is a basic example. 
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For these reasons, many teachers have decided to write their 

own programs. Most of them are the drill and practice type as I 

have shown, because they are the easiest to write. In Appendix H, 

I have shown a table which gives a checklist for designing enjoyable 

educational programs. 50 In Appendix I, you will find another set of 

guidelines to consider when designing software. 51 I have included 

them both because they have some different yet good ideas. 

However, you will eventually want to buy some of your computer 

programs. When that time comes, you will probably want some guide

lines to go by. Remember, there is a lot of "junk" out there. Here 

is some advice from the experts: 1) Find a good dealer-be wary of 

buying software at bargain prices from catalogs. Look for a dealer 

who will let you preview the product or get you in touch with a 

teacher who uses the program. See ihe teacher and program in person, 

if possible. Ask the dealer what the policy is on replacing prOFrams 

with bugs. Also, ask if the dealer will train you in using the 

product, if necessary: 2) Is the program "user friendly?" Can you 

quickly get into and out of a program? Is it easy to restart the 
program? Does the student have any control over the program(eg. speed, 

readibility level, difficulty of problems, etc •.. )? Can the students 

correct their answers?; 3) Is it educationally sound? ~he program 

should build concepts, present a logical sequence of skills, and 

operate quietly. It should also have branching capabilit.ies and pre 

tests and/or post tests: 4) Does it fit your school's currjculum~ 

The program should compliment the oriEinal curriculum foals: 5) floes 

it make use of the computer's capabilities? It should do more than 

traditional methods can, for the most part. 6) Does it know its 

audience? Is the program "childproof" or will it "crash" if a wrong 

key is pressed? Will it appeal to the level of stUdents you plan 

to use it with?52 This is a list of some very reasonable expectations 
for the software you buy. Please keep them in mind. 

What will the future bring in the way of computers in educat.ion? 

There will be many changes in the coming decade, but the speed at 

which these changes will occur depends primarily on three things: 
1) How swiftly America moves to a knowledge-based economy; 2) How 
much educators resist the change of their roles and the t.eaching 

structure; 3) How many resources society uses to r-etrain educators 
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and develop quality software. 53 

may 

use 

Some of the predicted changes are not surprising while others 

rock a few boats. Much of the material now taught through group 

of a textbook will be taught using hand-held computers. This 

method will cost less than textbooks, allow for even greater indiv

idualization, use less space, and be more easily updated. 54 

Students will learn faster because they can work at their own 

rate. More advanced subject matter will be taught in the time it 

now takes to teach the basic skills and teachers will be able to 

concentrate on the more advanced and diverse skills that a computer 

can not (yet) teach effectively.55 This will be a great turning 

point for gifted and above average students. However, it will ultimately 

help all students learn better. 

Along with the greater use of computers, there will be a greater 

need for emphasis on human interaction and interpersonal skills 

when the teacher is working with the students so that the students' 

affective growth will not be stunted. 56 ~his is a big point of 

concern for many people, but it need not be. We know how to avoid 

the problem of creating little "robots" so all we have to do is work 

for it. 

New methods in testing will also occur. There will be new 

testing forms to replace the old standardized ones. ~ests will begin 

with questions of minimum difficulty and will gradually increase 

in difficulty as the student answers more questions correctly. If 

the student misses a question, the computer will select a less 

difficult question. Students will be able to work at their own level 

and not feel frustrated during testing which probably makes the 

test results even worse. It will be a more accurate way of testing, 

so state the researchers for the future of computers in education. 57 

In this paper, I have tried to ~ive an overall view of where 

computers stand in education as of the end of 1983. Most of it has 

been factually based, but I have also presented some of my own ideas 

on the topics. Both are clearly marked and I believe no confusion 

will be made between the two. I realize that the paper covers quite 

a bit of territory, but that was my intended purpose. The issue of 

computers in the classroom is so new that I wanted to present many 

aspects of it. I strongly support the use of computers in education 



and will continue to learn more so that I can use them to the best 

~ extent to teach in the future. The technology is here to stay and 
it can only continue to improve. It is my hope that other educators 
will not drag their feet too long in protest. It is really the 
children we are letting down if we do not proceed quickly. 

-

-
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5 REM PRCGRAM BY M. SAIIDR 
10 CIS 
20 PRINT @20,"W)RD HINT" 
30 FOR N=1 'ID 800: NEXT N:CIS 

~~dix A 

Spelling Drill 

40 PRINT "FOR THIS GAME, I WILL FIASH A W)RD ON THE 9:REEN" 
50 PRINT "VERY QUICKLY. AFTER THE IDRD DISAPPEARS, I WILL ASK" 
60 PRINT "YOU 'ID TYPE IN THE IDRD YOU SAW. IF YOU CON'T GEl'" 
65 PRINT "IT Kr FIRST, I WILL START 'ID GIVE YOO CLUES." 
80 INPUT "ARE YOU READY 'ID START(TYPE YES OR N»" iH$ 
90 CIS: IF H$="YES" '!HEN 100 
95 rom 80 
100 FOR R=l TO 10:READ A$:X=O 
110 PRINT @280,A$ 
120 FOR N=1 'ID 150:NEXT N:CLS 
130 INPUT "~ WAS 'THE IDRD"; W$ 
140 IF W$=A$ THEN 200 
145 X=X+l:IF X=LEN(A$) '!HEN 180 
150 PRINT "s)RRY, THAT WASN'T cx)RREl2T. HERE IS A HINT. " 
160 FOR N=1 'ID 800: NE)IT N:CLS 
170 PRINT @280,~r$(A$,X):FOR N=1 'ID 200:NE)IT N:CLS:GO'ID 130 
180 PRINT "YrlAT WAS IN:ORRECT. THE W)RD WAS "iA$:FOR N=1 'ID 800: NEX 
T N:CLS 
190 NEXT R:GOTO 300 

- 200 8=S+l 

-

210 CLS:PRINT CHR$ (23) :PRINI' @470, "Q.XX) JOB!" : FOR N=1 'ID 500: NE)IT 
N:CLS 
220 NEXT R:GOTO 300 
260 DATA HELP, TRAIN, PlAY, FUNNY,JUM?,CAMPER,COIDR, BALL,W\NY, SA 
LT,ZOO 
300 PRINT "YOU ARE FINISHED. YOO Gar "S" IDROS cx)RRECT. " 
310 PRINT "TImr IS " SilO *100" PERCENT' cx)RRECI'. ":STOP 

* This is a program of my own design which operates on the Radio 
Shack TRS-80 computer. 
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5 REM PRCGRAM BY M. SAIIDR 
10 CLS:PRINT @217,IIM)NEYII 
15 FOR X=l 'ID 500: NEXT X:CI.S 
20 INruT "HELID, VliAT IS YOUR NAME" iN$ 

Appendix B 

Money 

30 PRINT "IDW "N$II, I Mo1 GJING 'ID TEST YOUR M)NEY SKILIS. II 
35 PRINT II/IHIS IS A M.JLTIPLE CHOICE QUIZ. PRESS IN THE II 
40 PRINT "lEITER OF THE CORRECI' ANSWER FOR EACH QUESTION. II 
45 PRINT 1I'mERE ARE FIVE QUESTIONS. II 
50 INPUT IIPRESS ENl'ER '10 START" iE 
60 CI.S: PRINT "HERE ())MES THE FIRST ONE. ": M=O 
70 FOR N=1 'ID 500:NEXT N:CLS 
80 FOR L=1 'ID 5 
90 READ A$,B$,C$,D$,E$,F$,G$ 
100 DATA 1. QUARTER,2 DIffiS AND 1 NICKEL,4 NICKElS 
105 DATA 1 DIME AND FIVE; PENNIES, A, GOOD JOB! 
110 DATA SORRY-THE ANSWER IS 2 DIMES AND 1 NICKEL 
115 DATA 2. DIME, 1 QUAR'J'ER,10 PENNIES, 1 NICKEL AND 2 PENNIES 
120 DATA B,TERRIFIC! ,00--1 DIME EX;;1UAIS 10 PENNIES 
125 DATA 3. NICKEL,S PENNIES,S DIMES,2 QUARTERS 
130 DATA ;1:1 .. , VERY GOOD ,OOPS! -A NICKEL EX;;1UAIS 5 PENNIES 
133 DATA 4. QUARI'ER,2 DIMES AND 1 PENNY 
135 DATA 3 NICKELS,3 NICKElS AND 10 PENNIES,C,SUPER 
140 DATA SORRY-A QUAATEE EQUAIS 3 NICKElS AND 10 PENNIES 
145 DATA 5. DIME,2 NICKELS AND THREE PENNIES 
150 DATA 2 NICKELS, 1 NICKEL A.l'ID THREE PENl\.'IES, B, FANTASrIC 
155 DATA NO-I DIME ~JQUAIS 2 NICKELS 
160 PRINT @261,N$ II TiPE IN THE LE'I"I'ER OF THE ANSWER 'Y.'"1AT1I ; 
165 PRINT II EQUAlS A: II 

170 PRINT @340,A$ 
175 PRINT: PRINT @473, IIA. "B$ 
180 PRINT:PRINT @537,IIB. "C$ 
185 PRINT: PRINT @601, IIC. "D$ 
190 INPUT R$ 
195 IF R$=E$ THEN 230 
200 M=M+l 
205 PRINT @835,G$ 
210 FOR NFl 'ID 900:NEXT N:CLS:NEXT L:GOTO 260 
230 CLS:PRINT @465,CHR$(23)F$ 
240 FOR N=1 'ID 500:NEXT N:CLS:NEXT L:GOTO 260 
260 PRINT N$" YOU GOT "5,-M" OF THOSE RIGHT. II 
270 FOR N=1 'ID 500: NEXT N:CLS 
280 IF 5-M>4 THEN 330 
290 RESTORE: PRINT II lET I S TRY THAT lGAIN. II 
300 FOR N=1 'ID 400:NEXT N:CLS:GOTO 60 
330 SIDP 

* This is a program of my own design which operates on the Radio 
Shack TRS-BO computer. 
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Appendix C 

Multiple Choice Test 

10 CLS: PRINT @275, "MlLTIPLE COO ICE TEST": FOR X=l 'IO 400: NEXT X: CLS 
20 PRINT lI'ruIS IS A TIMED 'lEST. YOU WILL ONLY HAVE A FEW" 
25 PRINT IlSEXX)NDS 'ill ANSWER EACH QUESTION SO ANSWER QUICKLY. II 
30 PRINT "TYPE IN THE IETTER OF THE ANSWER. II 
40 INPUT IIARE YOU READY 'IO START(TYPE YES OR N» II :H$ 
50 CLS: IF H$="YES" THEN 70 
60 ooro 40 
70 FOR G=l 'IO 5:READ A$,B$,C$,D$,E$ 
90 PRINT @200, IIIN \'lfAT M)NI'H 00 WE: CELEBRATE II ;A$ 
100 PRINT @350, "A. IIB$ 
110 PRINT @478,"B. IIC$ 
120 PRINT @606, "C. IID$ 
140 FOR F=1 'IO 400: IF F=400 THEN PRINT lIaJT OF TDE-A POINT FOR ME 
.":FOR X=l 'IO 600:NEXT X:CLS:CS=CS+l:NEXT G:OOID 400 
150 K$=INKEY$ 
160 IF K$="II THEN 200 
170 IF K$=E$ THEN PRINT IlNICE JOB! YOU GOT IT RIGHT. ":FOR X=l 'IO 5 
OO:NEXT X:CLS:PS=PS+l:NEXT G:GOTO 400 
180 IF K$<>E$ 'mEN PRIN'r I19)RRY, THAT'S WRON3. A POINT FOR ME. THE 

0)R.R.OCT .l\NSWER IS ":E$:FOR X=l '10 1400:NEXT X:CLS:CC==CC+l:NEXT G: 
rom 400 
200 NEXT F:GOro 400 
300 DATA HAT..JDWEEN,JANUARY,MlffiCH,OC'IOBER,C,VAlENTlNE'S DAY,FEBRUAR 
Y, JULY, MAY, A, CHR ISTMAS , IDVEt\ffiER, SEPTEMBER, DOCEMBER, C , EASTER, FEBRUA 
RY,APRIL,w..Y,B,INDEPENDEN:E DAY,JUNE,JULY,AUGUST,B 
400 PRINT "YOU ARE FINISHED. THE COMPUTER R.~ "<x:+cS" roINTS. 
410 PRINT "YOU HAVE "PS" roINTS. II 
420 IF CC+cS> PS PRJNT "lHE COMPUTER W)N. II: STOP 
430 IF PS>CX:+CS PRJNT "YOU W)N": STOP 

* This is a program of my own design which operates on the Radio 
Shack TRS-80 computer. 
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Q.regon 
Grade level: 3-6 

Oregon simulates a trip along the Oregon Trail from Independence, 

Missouri, to Oregon City, Oregon in 1847. The stUdent reenacts the 
journey of a family of five who attempted to complete the 2000-mile 

trip in five to six months. The family had $700 and a wagon at the 

beginning of the trip. They must spend their money on oxen, food, 

ammunition, clothing and misce11aneous supplies. 'f1he family tries 

to succeed in reaching the Oregon Trail. 
One of the strengths of this program is its extensive documen

tation, part of which describes in detail the assumptions under

lying the simulation model. The program has high motivational value 

and is a well-known(and often copied) simulation. 

Geography Search 

Grade level: 5-12 
Geography Search puts groups of students on ancient ships 

searching for the ~ew World. Through the computer, they navigate 

using the sun, stars, ocean depth, climate, and trade winds. Workbooks 

provide instruction in the use and meaning of these variables for 

student teams to sail their ships. Students keep detailed notes on 

the ship's location and their surroundings, based on sailing reports 

provided by the computer. 

One of the pluses of this program is its appreciation for the 

logistical and instructional challenges facing the teacher. Consider
able time is spent discussing room set up and organization of 

student groups. Unfinished sessions can be saved on disk and 

continued in future class meetings. 

17 
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~pendix E 

A Creative Way to Help Students 
Formulate Relevant Research Questions. 

Instructional Objective: 
Given a passage, the student 
will be able to formulate 
relevant research questions. 

(Students are allowed to choose 
from a menu of listed programs. 
Suppose the student chooses:) 

(Nature and Wildlife) 

You have selected a passage 
in nature and wildlife. Read 
the entire passage carefully. 
Were there any words you did not 
understand? 

(yes) 

Name one. 

(Environment) 

(The program takes the word 
indicated by the student to 
formulate a question.) 

What type of environment do 
alligators live in? 

(Water and hot temperature) 

You said water and hot temperature. 
Does that describe an environment? 

(yes) 

Now do you know what environment 
means? 

(yes) 

So, what is an environment? 

(A type of place where an animal 
lives.) 

Now, formulate your own research 
question, using the word environ
ment. Be sure to ask a question 
that can be answered by reading the 
passage. 

(Do polar bears always live in 
an environment of cold tempera
tures?) 

(Computer responds): 

I don't know. Can you answer 
your question? 

(Student answers) 

(no) 

(The program continues with a 
simular routine. The program limi+s 
the student to identify five un
known words. If more than five 
are not known, the student is 
directed to talk to the teacher. 

If the student initially did 
not have any problems with the 
word meanings, the program would 
have routed the student to a 
higher step in the instructional 
sequence.) 

Good for you! Now that you have 
read the passage and understood 
the word meanings, let's look at 
the following questions: 

What two animals would you find 
on an African safari? 

(lion,tiger) 

Did you get your answer of lion 
and tiger from the passage? 

(yes) 

Think again. Where in the passage 
did you find your answer of 
lion and tiger? 

(nowhere) 

Okay. So where did you come up 
with your answer? 

(A book I read.) 
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From a book. Good. 

Formulate a research question that 
can be directly answered from the 
passage. 

(Why does Africa always have a 
hot climate?) 

Can you answer your question 
from the passage? 

(Yes) 

Good!What is the answer? 

(It's near the equator.) 

Point out the paragraph and line 
number of your answer. 

(Paragraph ). line 4) 

Good job! You can find your answer 
directly by reading the passage. 
This means that the question you 
formulated is relevant to the story. 
The story was used as the source 
for formulating and answering your 
research question. 

(The program continues with a 
similar routine.; 
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~endix F 

Spelling-Overlearning Process 

1. Have the student trace dotted lines of the word with a light 
pen on the screen. 

2. With a model of a word on the screen, have the student fill in 
the missing letters of the word. 
Examples- _at, c_t, ca_, __ t, etc .•• 

3. Repeat step number two, only this time there is no model of the 
complete word present on the screen. 

4. Have the student choose correctly spelled words from a list of 
distractor words. 

5. With a model of a word on the screen, have the student type in 
the word several times. 

6. Repeat step number five, only this time there is no model of 
the word present. 

7. Have the student type in a word to fill in a blank in a sentence. 
8. Student types a sentence containing the word. 
9. Lastly, the student writes a sentence containing the word on paper. 

20 



- ::; REI'I F'ROGRAI1 BY tol. ::;AI LOR 
H) CLS 

Math Drill 

:~i2j PF: 1 NT 1~4"j'5." 1'lATH [lFd LL " 
30 FOR X=1 TO 500:NEXT X:CLS 
4i2' 1 hJF'UT "TyFE 'fOLlF: NAt'1E", Nl, 
5i~j CLS: F'R H,n I£! 22(2) , "HELLO "1'-1'*,"." 
~j~i PFn NTI~26i2). j} CHUOSE THE TYPE OF PF-:OBLEt'1S YOU l>J{~NT TO DD. .. 
:.o!! F'Fn NT 1:9::::;24." f-iFTER H) FF:OBLEt'1S YOU 1'1AY CHOOSE A DIFFERENT "; 
~i8 F'F: ll'n "rlFE" 
6Qi F'F:INT 1~::::;9i/.'." i. ADDITION" 
62 PI::;: I NT i~4::,4 ~ ":2. SUBTF;:ACT I ClI,j" 
6::::, Ph un @51 8. ":::;" 1'1UL T I ;::'1._1 CfYT I Dr'-l" 
66 F'R 1 trr t:~:i/ j 2. "T'tF'E THE NUI"IBEf::;: CW 'THE PROBLEI"1S YOU l'J?)NTJI; 
67 1 hlF'Ln hi: CL~) 
68 ON N Guro 70,100,125 
70 FOR P=1 TO 10 
!~ A=RND(3)-1:B=RND(10) 
"7:':; F'F\]' r .... ,r":- ,::,!;.+ I) E; I!:=. i! ; 

78 II,SF'UT riF: 
./ '7 CL_S 
80 IF AR:~A+B THEN 95 
82 A[=AC+l:C=RND(3) 
84 LJ!,j C 1.3[11 U 8~::,. b7 • 9i2i 
r;:.:, Fh H,n i:§47 '::,. "EdjF'EF" : F OF: "."~ iT U ~'i!h,,: l'-J>::: x T .X,: CL~;: NE iT F-: GOlO ::ji!i!2i 

8'7 F D;:': F = 1 I D Ei l! 
bt:; F-'F':Ii·~T "Ft:'I!·jT;:':i~:'TIC" ~ 

;:::7' ,··jEJ.1 F:CL';:::!~L;·,·l F':GOTCi ~::)i\!. 

C;'i~i FCn=-: ::=1 Ie 1~;'~~;: :,>F':iJL,,~;"j~iji~;) :F~<:;lnl:<;;:z.. "F<lGHT':NE.>'T T:CJ_S 

";';:., J-'FHn "1,jC:-. THE CUF,F-;ELT (1i,.k;<'jE:F-·, IS "?,"+"8"="A+B 
-;/ FDh \=lIC! 8·;;~:':nEj,T );:c:.L.S:I··~E:./T P:GClTC! 5\~)O 

1 '~il~) F UF; r- 0= j TO 1 i~) 
i (~12 ~:-'=Fd.jr:, (::;" -1 : .b=Fd·,m ;; : i~:'} + 1 

1 i~j7 I NF'L 1 SF·: 
1 i~j(7' Cl_ S 

110 IF SR<>B-f-i THE.N 120 
11? SC=SC+l:C=RnD(3) 
114 Ol'~ C GU10 115.116.118 
j 1~5 FClF.; T=l TO 1::3l;:l: F'FdhlT "j=.:IGHT": NEXT T: CLS: hlEx-J F': GOTe) 52i2) 
1 16 PI=': I NT CHR$ C2-::,) : PR I NT 15'4 7i~!. "TEF:R 1 F I C" : FDF: F= 1 TO 5i2)i2j 
117 NExT F:CLS:NEXT P:GOTO 520 
118 PF-:INT I~J ::::;(1". "G": PF:lhIT i~2'.2\i2). "R": PF:INT 1~27i2!. "E": PRINT (§34i2). "AI! 
j 19 F'Fd t'JTI~4 H). "T' : F OF: X = 1 TCJ 512i!.f): t·.JE x T ):: CL S: '·.JE x T F': GUrD 52(2) 
12i2; PR I NT "1\10. THE COF:RECT ,:1tJ::::l;.JER 1 S "B" -" r:.," =" B-A 
1'22 FOF< T=1 TD 8QH;'j:NEXT T:CLS:I\JEXl P:GOTD 52i!! 
125 FOR P=1 TO 10 
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127 A=RND(3)-1:B=RND(10) 
1 ::::,(1) PF: I NT r;" X " B" =" ; 
1 ::::;:: I NPUT 1'1F~: CLS 
134 IF MR~>A*B T~EN 150 
136 MC=MC+l:C=RNO(3) 
138 ON C GOTO 140~142.144 
14(11 PDF: [1=1 TCl 2,!j:PF:INTI:§47ii:i~ "CORF:ECT":CLS:NEXT ():I\IEXT F' 
141 GUTO 54(2) 
142 PF: I NT CHFN~, (23) : PR I t,n IE! 4 7 6 ~ "R I GHT" 
143 FOR T=1 TO 500:NEXT T:CLS:NEXT P:GOTO 540 
144 F":;:H·n 1E!47Q!~ IiI;HEI~T GOING":FOR T=1 TO 5Qj0:NEXT T:CU3:I"-JEXT F 
1 4s GOTO GOTO 540 
1 ::Ji~i PI:;.: 1 NT "t·m ~ THE CCJF:RE C"T ?~NSL·JEF: IS" A" X" B" = II A*B 
1 c;:-c 

.... I ...... ! FOR I=1 TU 830:NEXT Z:CLS:NEXT F:GOTO 540 
P!:;: I NT "F J N I ~;I·-iED. YOU HAD II ?~C" rC1DD I TON FF:OBLEt1S RIGHT" 
GorD ~j59 

52Qj F-'F: 1 hiT i! F-II-J 1 SHED • lOU HALl iI SC " SUBTRACTION F'ROBLEl"lS R I C:iHT" 

:',lj-Ci Ph 1 NT II F ] N 1 ~:3HED. \'ClU HAD II r'lC" 1'1UL T I F'L 1 Cr::YT ION PRCibLEf"'1S "; 
~4;5 F'RINI "FIGHT": GOTO ';:,5l~! 

::.!5'~.; I j··JFiJl "lJ-jDULD YOU L l. f::E -iTi FLA'y' {~GA II\J (YES OF: NO)"; F.:!::',·=*, 
!::<.~,;':., IF F:F:t="lES" G[I"To 5!:i 
:.':'Q'2·, I F hF(~= "I)U" ~r HEr,) ~::iT [IF' 

* This is a program of my own design which operates on the Radio 
Shack TRS-80 computer. 
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AImendix H 

Checklist for Designing Enjoyable Educational Programs 

Challenge 

Goal 
Does the activity have a clear goal? If not, is it easy for the 
students to determine goals of appropriate difficulty for them
selves? 
Are the goals personally meaningful? 

Uncertain Outcome 
Does the program have a variable difficulty level? 

Determined by the student? 
Determined automatically, depending on the student's skill? 
Determined by the opponent's skill? 

Does the activity have multiple goal levels? 
Scorekeeping? 
Speeded responses? 

Does the program include randomness? 
Does the program include hidden information, selectively revealed? 

Fantasy 
Does the program include an emotionally appealing fantasy? 
Is the fantasy intrinsically related to the skill learned in the 
activity? 
Does the fantasy provide a useful metaphor? 

Curiosity 

Sensory Curiosity 

Does the program include random and unusual effects? 
As decoration? 
To enhance fantasy? 
As a reward? 
As a representation system? 

Cognitive Curiosity 
Does the program include surprises? 
Does t~ program include constructive feedback? 
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Appendix I 

Necessary Attributes to Consider 
in Designing Courseware for the Microcomputer 

Generic to Instructional Design 

1. Target audience specified 
2. Learner entry competencies 

specified 
3. Rationale,goals, and 

objectives specified 
4. Objectives stated behaviorally 
5. Objectives in terms of the 

learner 
6. Objectives include higher

order skills 
7. Learners informed of 

objectives 
8. Range and scope of content 

adequate to achieve prog· 
ram's intents 

9. Freinstructional strategies 
used: 

Pretests 
Advance organizers 
Title at beginning of 

unit 
10. Instructional text formatted 

for easy reading 
11. Concept learning employed 

in instructlonal approach 

Necessary for Design of Courseware 

1. Curriculum role used: 
Adjunct 
Mainline 
Management only 
Other 

2. Mode of interaction employed: 
Drill and Practice 
Tutorial 
Game 
Simulation 
Problem-Solving 

3. Student sequenced through the 
content: 

Nonlinear 
Varied by teacher/student 

4. Instructional text formatted 
for screen display 

5. Graphics imbedded in the content 
6. Graphics used appropriately 
7. Cues and/or other prompts used 
8. Action occurs on the screen 
9. User control granted to learner 

10. Computer-Managed Instruction 
employed 

11. Feedback used appropriately 
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12. Vocabulary used appropriately 12. Records stored on magnetic devices 
for learner 

13. Graphics imbedded in content 
14. Graphics used appropriately 
15. Demonstration of the exercise 

provided 
16. Teacher's manual provided 
17. Instructions clearly stated 

for student 
18. Evaluation componets provided 

for future retrieval 
13. Content designed to be altered 
14. Random generation used 
15. Fackaging designed for component 

parts 
16. Teacher's manual and Student 

fI~anual provided 
17. Technical design used: 

Quick response time 
Quick loading time 
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