
Computer-Assisted 
Instruction: Possibilities and 

Problems 

These writers offer a brief review of the possibilities for and 
problems associated with the extended use of computer-assisted 
instruction in the secondary school. 

By PATRICK SUPPES AND RONALD F. FORTUNE 

THE MOST STRIKING potential of 
computer-assisted instruction IS its 
promise for individualizing instruc­

tion. 
Computer-assisted Instruction can be 

individualized in a number of important 
ways. 

First, there is indivIdualization of 
pace. Presented with exactly the same 
sequence of exercises, each student will 
work through them at a slightly different 
rate. 

Second, there is individuahzation of 
response. The responses of each student 
can be dealt with In different ways. A 
test of the richness of computer-assIsted 
instruction programs is the variety of 
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responses a student is permitted to 
make. 

Third, individualIzation takes place at 
the level of giving feedback to the stu­
dent when an error has been made. One 
Important future direction of computer­
assisted instruction IS enriching the vari­
ety of feedback given to students con­
tingent upon their answers. 

A fourth sense of individualization 
may be found in presentation of differ­
ent skills. Thus, a good curriculum in 
many subjects will be constructed so 
that a student who is better at one skill 
than another will progress at a dIfferent 
rate and with a different number of ex­
ercises in the different skills. A good 
example is in the teaching of English as 
a second language. Many students are 
better at written comprehension than at 
oral comprehension, and the reverse is 
true for other students. Accommodation 
to these individual differences is easily 
made. 
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Computer-Assisted Instruction 

A fifth sense of individualization al­
lows students to progress in each basic 
skill on the basis of their ability in that 
skill, while the relative emphasis of 
work IS adjusted so that they make ap­
proximately comparable progress across 
the different skills. Individualization in 
terms of such individual, subjective dis­
tribution of topics or skills is especially 
appropriate in the teaching of elemen­
tary mathematics, elementary readIng, 
English as a second language, and other 
second languages. 

SPECIALIZED TECHNICAL COURSES 

There IS at the present time a strong 
need to offer a variety of technical 
courses in high schools, especIally 
courses that deal WIth computer literacy, 
elementary computer science, and com­
puter applications. It is not the general 
aim of these courses to make pro­
fessional programmers out of graduates, 
but rather to give them the techmcal 
exposure that would be helpful in seek­
ing a job or in determining how much 
further they want to go with such sub­
Jects in their subsequent education. 

At present it is difficult to see how we 
will bring to many of the 23,000 high 
schools in the United States the re­
sources to teach a first course in the 
programming language PASCAL, espe­
cially at a level that will make it sUItable 
for the students to take the advanced 
placement test in computer science, 
which is built around that language. 

Other students will want to apply for 
jobs where some knowledge of 
COBOL, the most widely used pro­
gramming language for business and 
administration, is advantageous. It 
seems especially difficult to see how a 
language like COBOL can be offered in 
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many high schools unless it is done by 
extensive computer-assisted instruction. 
What we have said about elementary 
computer science and computer appli­
cations also applies to elementary 
courses in electronics. 

In all these cases it IS possible to offer 
essentially complete courses by 
computer-assisted instruction. Such 
courses would be managed by teachers 
who are not themselves experts in the 
subject. Thus, for example, a teacher 
who has some knowledge of computers, 
is familiar with BASIC, and may have 
taught a first course in computer literacy 
would be well equipped to manage a 
good course In PASCAL or COBOL 
given by computer-assisted instruction. 

Computer-assisted instruction 
can be used to maintain and 
even increase the variety of 
courses offered in order to meet 
instructional needs now and in 
the future. 

The main responsibilIty for Instruc­
tion in terms of presentation of material 
and evaluation of exercises would fall to 
the computer program. The admin­
istration of the course and general prob­
lem of student guidance would fall to 
the teacher. This IS a model that has 
been extensively tested in some places 
at the university level, and there is every 
reason to think that it will be successful 
at the high school level as well. (For 
example, Suppes, 1981.) 

MATH AND SCIENCE COURSES 

What we have said about technical 
courses applies as well to more ad-
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vanced math and science. There are cur­
rently about 30,000 high school students 
a year taking the advanced placement 
examination in calculus, yet a fairly 
large number of high schools in this 
country are not prepared to offer a 
course in calculus at the advanced 
placement level. We believe that this 
will effectively be done in the future by 
computer-assisted instruction. The 
mode of instruction will be as described 
above. 

FOREIGN LANGUAGES 

Still another area of instruction for 
which there is a general natIOnal need is 
in those languages for which teachers 
are not available. We have in mind in 
particular three important languages for 
the future: Chinese, Japanese, and Rus­
sian. In many cases, the number of stu­
dents that will take one of these lan­
guages will be too small to justify a 
full-time instructor. We believe that a 
competent and trained instructor of 
Spanish or French, one who is familiar 
with the basis for teaching foreign lan­
guages, will serve as a good admin­
istrator of computer-assisted instruction 
courses that are essentially self­
contained. 

Other languages can, of course, be 
offered as well, but it is these three that 
represent a national need. Students who 
have had several years of Chinese, Jap­
anese, or Russian will have a strong 
competitive advantage in many different 
careers. 

BASIC SKILLS 

Computer-assisted instruction can 
also be of value in augmenting the in­
struction in areas where good teachers 
are already present. This is especially 
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true in mathematics and English. In the 
case of writing skills, smart computer 
programs will be able to correct the first 
level of mistakes that students make in 
essays . We envision that the teaching of 
writmg in the high school can move to 
the point where much of the routine that 
teachers must currently get through will 
be handled by good computer programs, 
leaving the teachers free to concentrate 
on such matters as content, clarity, and 
style. 

We have touched on several of the 
main possibilities for computer-assisted 
instruction. A final point: One of the 
most important achievements of Ameri­
can education in the twentieth century 
has been the development and organiza­
tion of the comprehensive high school. 
Budget pressures of the last few years 
have forced serious retrenchment in the 
range of offerings by many schools. 
Computer-assisted instruction can be 
used to maintain and even increase the 
vanety of courses offered in order to 
meet instructional needs now and in the 
future. 

Problems 

CHANGE 

The first problem we mention is the 
general one of change. Secondary 
schools, like other large institutions in 
our society, are conservative from the 
standpoint of change. Extensive use of 
computer-assisted instruction in high 
schools would lead to administrative 
changes and changes in the instructional 
stance of high school teachers. We be­
lieve that it is practical, and will be re­
warding to many teachers, to become 
engaged in the kind of instruction we 
have discussed, but there will be a 
somewhat anxious period of transition. 



Computer-Assisted instruction 

It would be a mistake not to recognize 
that explicit attention must be given to 
the necessary change of administrative 
and instructIOnal attitudes. 

Computers can handle a large 
data base, but we are in need 
of more explicit theories of how 
instruction should be organized 
in a computer-based frame­
work. 

• Instructional attitudes. Teachers at 
the secondary and college levels are OrI­

ented toward giving a class presentation 
and then answering indIvidual ques­
tIOns, troubleshooting individual prob­
lems, and evaluating student perfor­
mance. The extensive use of comput­
er-assIsted instruction, especIally in the 
areas described above, requires a 
change in the instructional stance of 
teachers. Teachers of courses where the 
primary instruction is computer-based 
move from being presenters of instruc­
tional concepts and routme evaluators of 
exercises to a much more tutorial mode 
of troubleshooting and analysis. 

We believe that this change will be 
accepted readily by many instructors, 
but good planning will be required to 
ensure that the change is a positive and 
effective one. The teacher will become 
more like a tutor, and wIll have a wider 
range of instructional and admmistratIve 
responsibilities. 
• Organizational structure. The orga­
nizatIOnal structure in many schools is 
not now well set up for offering courses 
that will be taken by fewer than 10 stu­
dents. It will take administratIve and 
organizational effort to handle a large 
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number of course with small en­
rollments. While a smgle computer sys­
tem could offer all of these courses si­
multaneously, the real problem is how 
to arrange for the students to come and 
go, how to arrange for supervision, how 
to evaluate the way in which these 
courses should fit into the rest of the 
curriculum. 

Without administrative effort and at­
tention to the organizational problems, 
excellent computer-based courses in a 
variety of subjects will not succeed in a 
secondary school setting . 

NEW THEORIES OF LEARNING AND 

INSTRUCTION 

To take maximum advantage of the 
new technology we need to go further 
than we have in the past m developing 
explIcit theories of learning and instruc­
tion. 

Many technical problems exist in the 
technology that IS available. For exam­
ple, computers can already talk rather 
well but they do not listen well at all, a 
falling often attributed to teachers! 
Computers can handle a large data base, 
but we are in need of more explicit the­
ories of how instruction should be or­
ganized in a computer-based frame­
work. 

The best human tutors are enor­
mously sensitive to individual student 
responses and difficulties, but good tu­
tors respond without understanding the 
detailed intellectual basis for their re­
sponses . We need to develop the theory 
of tutoring and the associated cognitive 
psychology in order to be on a clear 
course of improvement in our approach 
to instruction. 

We can do many powerful and practi­
cal thmgs at the present time, but it 
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would be a mIstake to think that there 
are not many problems ahead. In our 
judgment, the new theories of learning 
and instructIOn that will come from deep 
application of information technology in 
our schools will mark as important an 
event III the history of education as did 
the serious empirical study of instruc­
tion under the leadership of Thorndike, 
Dewey, and others at the beginning of 
this century. 
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Women in the Workforce 

Almost 70 percent of the women in their 20s, 30s, and 40s work, according to 
"Questions Facility Planners Should Ask About the Future," by Katherine Keough 
and Glen Earthman. 

Wnting III the November-December 1984 issue of the CEFP Journal, Keough 
and Earthman say that' 'the most remarkable trend over the last 10 years has been an 
increase of working mothers; more than half of all mothers WIth pre-schoolers are 
working outside the home." 

The authors point out that this suggests an increased need for day care and 
after-school child care facilities-a need that may be met by a multi-use school 
facility. 




