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..!)N the fourteenth century, the 
process of education was almost 
entirely oral. On most days, the 
teacher would read selected por­
tions of a text from a manuscript, 
and the students were expected es­
sentially to memorize what the 
teacher said. On the following day, 
the work would begin with a recita­
tion of what had been covered the 
previous day. There were no 
printed books, of course, and even 
the manuscripts used by the teach­
ers were rare. 

Today, printed matter dominates 
a large part of personal and mass 
communication and is central to 
regular school instruction. 

Is there a parallel between the in­
troduction of books and the coming 
introduction of computers as in­
structional devices? There is every 
reason to think that a comparable 
revolution has already begun; even 
the most conservative forecast for 
the next century must assign a 
prominent place to computer-based 
terminals in classrooms. 
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It is of the greatest importance', 
however, to emphasize that the ex­
istence of the technology and the 
recognition of its possibilities do, 
not guarantee that it will be used or 
that it will be used with maximum, 
efficiency. In many respects, the 
deep and complicated problems 
only begin when the technology is, 
ready fo..: application and decisions" 
must be made as to how it should be,: 
used. 

Four major aspects of computet~', 
based instruction seem to offel;' 
great potentiality for education it; 
all levels, particularly at the ele,," , 
mentary-school level. The first an'd(; 
most important is concerned wit1(, 
the well-known psychological gen!o';, 
eralization that there exist definire>, 
and clearly significant individual~:! 
differences. For obvious economiii:!; 
reasons, schools are not able to of~,;':~ 
fer a curriculum program to ea~'::1 
child according to his individu,a1!:'~l 
needs. In the elementary school, tne::~~ 
teacher is running a three-ring dr~(::' 
cus. She cannot give very much 
tention and accommoda:ion to 
dividual student differences 
the many different subjects 
teaches, no matter how willing 
able she may be. 

The best single reason for us' 
computers for instruction is 
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computer technology provides the 
only serious hope for accommoda­
tion of indiv1dual differences in 
subject-matter learning. 

Among other areas in which com­
puter-assisted instruction has valu­
able potentialities is the important 
matter of correcting responses, 
keeping records, and relieving the 
teacher of routine, so that she may 
teach her class as she would like to 

do. A group of first-grade teachers 
were asked, "How long would you 
need to spend on your students' 
workbooks in mathematics outside 
the class if you did an adequate job 
of markingt" "About an hour and 
a half a day," was the average re­
sponse. In a computer-assisted en­
vironment, this correction can be 
done automatically, and the teacher 
is relieved of an enormous chore. 

Closely related is the matte! of a 
systematic and straightforward in­
troduction of many of the standard 
skills. As we study in detail how the 
'Rhildren are learning and perform­

,',ifl'g, computer routines can be de­
:i~!'eloped that the teacher can use to 

:.liltroduce most of the children to 
:'lfiiany standard algorithms. The 
'::routine introduction of standard 
[,skills can be handled by computer­
!;b'ased terminals. The teacher can 
i~then move to the much more chal­
),enging and important task of 
itt!ouble-shooting, since it is inevita­
~tle that, m these early years, the 
itdepth of programing and the depth 
!,bf the alternatives we can offer will 
~l5e1 insufficient to cover all children. 
~c>The fourth potentiality of compu­
~lter-based instruction is that, for the 
"I 
~}f, 

~~:, ~\klr\ 

first time, educators will have the 
opportunity to gather data in ade­
quate quantities, and under suffi­
ciently uniform conditions, to take 
a serious look at subject-matter 
learning. Enormous gaps exist, for 
example, in the literature of ele­
mentary mathematics learning; as 
for real analysis of how students 
learn this subject, we as yet know 
very little. 

PROBLEMS 

A number of pressing problems 
confront attempts to implement 
computer-assisted instruction. The 
first problem is that of reliability. 
The machines have to work right; 
the program has to be thoroughly 
debugged. Chaos is introduced it 
over a sustained period children are 
put in the terminal environment 
and the program and machmes do 
not perform as they should. 

The second problem is the ten­
dency to neglect curriculum con­
tent because of concern with the 
surface programing problems. It is 
far too easy to make the curriculum 
too simple or to forget important 
aspects of interest and complexity. 

The third problem is this: In 
computer-assisted instruction, can 
the student be provided with a rich­
enough stimulus environment? 
There is no doubt that this can be 
done in the beginning, but the sec­
ond or third year may bring larger 
dlfficulties in this respect. Certain­
ly mistakes will be made, and chil­
dren may become bored. On the 
other hand, the problem is not psy­
chologically as complex as many 
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people would like to make it. There 
is no doubt that, other things being 
equal, the children have an enor­
mous initial interest in using the 
equipment that is part of computer­
assisted instruction. With proper 
nurture of that interest, the problem 
of stimulus deprivation and the as­
sociated problems of motivation 
can be overcome. 

The fourth problem will become 
a pressing one with the universal 
use of computer-assisted instruc­
tion. This problem is how to make 
the cost reasonable for use on a 
very wide basis in schools through­
out the country. For a variety of 
reasons, however, the economics of 
computer-assisted instruction will 
look much more feasible in two or 
three years. 

With respect to the future of 
computer-assisted instruction, there 
is no doubt that the skill subjects 
can be handled most easily and ef­
fectively in this environment, 
though other subject matter will 
eventually be presented successfully, 
too. But at the present we can bring 
the skill subjects under control in a 
deep and organized way and can pre­
sent them to the student in a man­
ner that is desirable from the stand­
points of both psychology and cur­
riculum. The subjects that would be 
particularly important are reading, 
mathematics, and foreign languages. 
Foreign-language teaching is one of 
the most promising areas in which 
to apply computer-assisted instruc­
tion. 

Another important prospect of 
computerized education is its abil-
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lty to upgrade the standards of those 
aspects of elementary subjects con­
cerned with drill and practice. 
From a psychological standpoint) 
we can control in a much more sub­
stantial way the kind of variables 
that learning theorists have talked: 
about for decades. It is difficult to, 
emphasize enough the impact that 
WIdespread use of computer-as~ 
sisted instruction can have on the·, 
mastery of skills. 

The general conception of drill· 
and-practice work is not, of course,' 
one that originates with the advent. 
of computer-based instruction. It is 
rather that a concept that has beeru 
present for some time can receive: 
the appropriate and proper kind of 
application. Computer - based ap·, 
proaches to instruction open the 
possibility of bringing to drill-and­
practice portions of instruction a, 
level of standard and analysis that 
simply has not been feasible pre­
viously. 

A question often raised is: Are, 
we trying to eliminate the teachers?', 
No move in the history of educati0f!i: 
in this country has led to a reduc·:, 
rion of teachers, and I think exactly I:: 
the same thing is true of computet,:', 
based instruction. The cost of in~ \ 
struction and the number of tea eM' 
ers will not be reduced; rather, the:,! 
quality of 'education will be raised~( 
Nearly all teachers regard text~':. 
books as an indispensible aid <t~(, 
good teaching. It seems to me ,,~!': 
reasonable prediction that the same;:~ 
will be true of computer-basedti;, 
teaching terminals in the not very;; 
distant future. .: 




