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PREFACE

In trying to find a base for analyzing the lack of acceptance of
the computer as an instructional medium, the writer found no adequate
research or theory base available. Therefore, this research set out to
create a basls for finding the reason or reasons for the lack of accep-
tance of the computer.

In the process of developing the quesfionnaire, a paradigm to
describe the factors affecting computer use as an instructional medium
was produced. This paradigm provides a basis for developing a theory
of inhibitions in its most general sense. In a more limited sense, it
can serve to detect whether teachers in a school system are likely to
use the computer or not.

This dissertation presents a rough outline and start on the paradigm
in Chapter I. Chapter II presents the literature from which the paradigm
is developed. The third chapter summarizes the literature and presents
the Interview schedule. Chapter IV reports the case studies that were
developed from the interviews. Chapter V contains a summary of the
interview results and a presentation of the improved paradigm. Chapter
VI presents'the development 6f the questionnaire including its relation
to the interviews and the paradigm. The last chapter includes a summary
of the dissertation, implications of the research, and recommendations
that resulted from this research.

I am deeply indebted to a great number of people who have helped to
make this dissertation and the work leading to it possible. My father,
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Troy Mosiler, supported my undergraduate work and served as a motivating
force in my education. My mother, Lora Mosier,.was supportive of my
educatlional aspirations and currently is providing work space for me.
Dixle, Rebecca, and Rachel Mosler have been supportive and have given
up much in order to support my wofk on this degree.

Speclal thanks goes to Robert Wright who has been my Wichita
liaison and has also given much assistance to me in my work. He dis-
cussed the paradigm, interview schedule, and questionnaire with me and
in each case gave very helpful advice. Denis McMahan has been my
Shawnee Mission liaison and was very helpful also.

The teachers and administrators who served as subjects in both
Wichita and Shawnee Mission also deserve my thanks. Without them, this
work would have been almost pure speculation and could not have moved
much beyond the initial paradigm. The experts in Oklahoma City, Tulsa,
Sperry, Stillwater, and Wichita were extremely helpful in analyzing the
questionnaire and are also appreciated.

Special thanks goes to Mary Huffman who has been my typist. She
has done an excellent job of translating my writing into proper format
for the draft copy. Thanks also to Elizabeth Banes who typed the cor-
rections»for the final copy. Cathy Patrick has also assisted with some
of my rough drafts and the questionnaire.

However, the most important source of assistance has been ny
committee: Dr. Kenneth St. Clair, Dr. Gene Post, Dr. Carl Anderson,
and Dr. George Hedrick. Without them, this work could not have been

what it is.
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CHAPTER I
INTRODUCTION

Many studies have been made for the purpose of determining what
can be done with the computer as an educationsl tool. Most of these
have emphasized the use of the computer as an instructional medium.
However, many of these studies have noted the poor usage of the com-
puter in education and have given a variety of reasons for this
(Feldhusen, 1970).

Other media have suffered this same syndrome of lack of use in
spite of obvious value (Kanner, 1968). However, a search of computer
and media literature revealed no attempt to determine the underlying
factors for the lack of use, nor has there been any attempt to estab-
lish the relationships of these factors to each other and to the
amount of use of the medium.

Acronyms abound in the computer field. In this paper, the acronym
CAT will be used to refer to the use of the computer as an instructional
medium in spite of the fact that it is usually used in the more restric-—
tive sense of the use of the computer for the presentation of instruc-

tional materials.
Purpose

The purpose of this investigation is to develop a paradigm showing
the relationships of the factors that affect the use of the computer in

the classroom as an instructional medium. In doing so, it is necessary

1



to analyze the potential factors that indicate the extent of the use of
the computer. In addition, it 1s necessary to determine from that set

of potential factors a subset of factors that are most iikely to affect
the extent of the use of the computer in the classroom. After a paradigm
1s developed, thg results must be validated through experiment and
analysis in order to establish that they produce a useful paradigm.

This study will not be concerned with the final validation of this

paradigm.
Paradigm

A tentative paradigm of the factors that are related to the use of
the computer and thelr relationships is shown in Figure 1. It was
developed from readings and conversations with people interested in the
application of the computer to instruction. Any of the factors which
are shown to be insignifiéant during the study will be deleted. If
any factors not yet considered appear to be of import to the paradigm,
they will be added t§ the paradign.

The main factor that will be used to indicate the amount of use
of the computer in instruction is the amount of time that people involved
in the instructional process make use of the computer. Essentially,
this can be divided into the time used in the preparation of instruc-
tional experlences that use the computer, the time used by the teacher
in using the computer in instruction, and the time used by the individ-
ual students or small groups of students in learning through the use
of programs developed for instructional purposes.

Additional factors that indicate the amount of use of the computer

for instructlion are the number of students using the computer and the



Amount
Time Used
Creation of Materials
Teacher in Classroom
Student Individually
Number of Courses
Number of Students
Teacher
Support
Number of Computer Applications
Interaction Style
New Ideas -
Ways Computer is Used
Instruction Types
Logic Complexity
Language Level

Attitude
- Community
- Administration
Peers
Students
Experience with Computer
Time Language Known
Number of Programs Written
Classroom Use Amount

Administration
Support of Teacher .
Money
Released Time
Resources Available
Support of Computer Use
Accessibility
Turn=Around
Assistance
Interaction with Computer
Operating Policies
Scheduling
Terminal Time
Amount Available in Computer
Size ‘
Speed
Resources
Languages
Known
Possible
Programs Available
Storage Ability
Access Ability
Other Hardware

-

Figure 1. Tentative Factors Related to the Instructional Use of Computers.



numbeerf courses in which the computer is used. The number of courses
or. subjects being taught using the computer indicates the breadth of
the use while the number of student hours per course of computer use for
instruction indicates thé depth of the use.

Factors that may have an affect on the amount of computer use
include teacher support of CAI, teacher aﬁtitudes toward the computer
in educatién, administrativg support of CAI, and the previous experience
of the teacher with the computer. These factors are probably interre-
lated.

The teacher support of the computer’in instruction may be reflected
by the number of different applications in which they use the computer
in their instruction, the style of the interaction of the teacher's
programs with the student, and the new ideas that the teacher has for
the use of the computer in instruction. At another level, the teacher
support may be indicated by the ways in which the computer is used in
terms of the computer instruction techniques utilized, the complexity
of the logic of the computer programs, and the level of the language
used for writing computer programs.

The attitude of the classroom teacher toward the computer is the
main factor that will affect the use of the computer in the classroom.
The attitudes of the teacher's peers, administration, and community as
perceived by the teacher have a strong affect on the teacher's attitude.
The attitude of the teacher is also affected by the students' attitudes.

The administrative support of the use of the computer will be re-
flected by the amount of money that the administration sets aside for
use of the computer for instruction, the amount of released time that

teachers are given for development of new instructional techniques, and



the resources that the administration makes available to the instruc-
tional staff. The support of computer use for instructional purposes
seems to be a good-reflection of the attitude that the administrator
actually has toward ﬁhe use of the computer in instruction. Indicators
of support included the.aceessibility of the computer (Levien, 1974) to
the teacher; the amount of work that can be done; without modification
of the computer or support system, on the computer in supporﬁ of in-
struction; and the time and money that are set aside for the teacher

to use in creation of computer support of instruction (Ievien, 1974).

The perceptioﬁ of aCCessibiiity deals with the ease with which
any computer user feels he can design and implement programs on the
computer. Factors that -affect accessibility include the amount of
time that it takes from presenting a program to the computer to getting
the results, the amount of assistance there is for preparing and cor-
recting a program for proper execution, and the ease with which the
teacher can describe the;job he wants to do so that the computer can
understand it (language); The operating poliéies of the computer ad-
ministration also affect the acceséibility factor. The two main factors
affecting teacher-student accessibility here are the method of sched-
uling jobs to run on the computer and thé amount of terminal time
available per student in the school.

The amount that can be done on the computer for instruction should
be compared with the amount\that is actually done for instruction and
the possibility that this difference can go to instruction. Factors
that affect the amount possible are the size of thé computer, its
speed, and the additional resources available. These resources include

the computer programming languéges that are known by the teacher and



those that are possible for the teacher to learn. The resources also

include the computer programs that teachers feel are of use in in-
struction that are available on the computer. Finally, these resources
include storage ability, access ability, and hardware supplies that are
available and are useful for instruction.

In addition to the factors of attitude and support, the previous
experience that the teacher has had with the computer may affect the
amount that the computer will be used in the classroom. The experience
of the teacher is indicated by the amount of time that the teacher has
known a computer language, the number of computer programs that the
teacher has written, and the extent to which the teacher has used the

computer in the classroom.
Definitions

There are many acronyms used in referring to the use of the com-
puter in education. The most popﬁlar is CAI (Zinn and McClintock,
1970). Others that are very popular are CBI and CMI. Still others
being used include CEI and CSI. All of these terms refer to the use
of the computer to support the instructional process. They differ ac-
cording to the way in which the computer is used for support of in-
struction. |

CAI—is Computer Assisted Instruction in which the computer is
used as a presenter of instructional material to the student.

CBI—refers to Computer Based Instruction in which the computer
is used as a resource, source of material, source of data analysis,
or a tool for the student. This is a general term that can include

all the others.



CEI—refers to Computer Extended Instruction (Wright, 1972) in
which the student learns to program and uses the computer as a learner
to which the student teaches certain subject matter. In addition, CEI
includes the use of the computer as a computation device to illustrate
concepts that are not otherwise pbésible in the classroom,

CMI—is Computer Managed Instruction in whiéh the data that have
been stored about a student and the data about the subject matter he
is to interact with (not necessarily on the computer) are analyzed by
the computer in order to recommend what the student should interact
with next.

0SI—is Computer Supplemented Instruction (Allen, 1972a). In CSI,
the machine acts as a supplement to regular teaching, to drill and

possibly test students on material they have learned elsewhere.
Related Literature

There are many advantaggieand arguments for the use of the com-
puter in support of the instructional process. According to Woodson
(1973), them;;éﬁments for the effectiveness of the computer as an in-
structional tool include indiﬁidualization of instruction, immediate

feedback, and the collection of data about the effectiveness of

instruction. Abelson (1972), in his review of The Fourth Revolution

(1972), notes that the advantageé for the use of expanded technology in

instruction are: it increases the opportunitiés for independent study,
it offers a rich variety of courses and methods of instruction, it is
tolerant and patient, and it offers possibilities for off-campus in-

struction, Dwyer (1971) notes a different set of advantages of using

computer technology. These include: (1) the computer systems don't



"know" that they are supposed to become depressed by their surround-
ings, and [2) the genuilne complexity of such machines (computers) gives
them great flexibility.

Feldhusen (1970) lists five things which CATI will be able to do
better than other instructional media. CAI can process information
about the students' performance in order to determine subsequent ac-
tivities. éAI can store large amounts of information. CAI can pro-
vide programmed control of several media. CAI is a convenient
technique for designing and developing a course. Finally, CAI can
provide a dynamic interaction between the student and the instruc-
tional program.

Scrivens (1969) reels that most CAI programs produced greater
achievement than other media and that student attitudes were changed
in a positive direction through the use of CAI. He also notes that
teachers employing such techniques were freed from some routine class-
room chores and had more time available to them.

Suppes' (1969) results indicate that the computer-based courses
held the interest of the students much better than the regular courses.
He also notes that the use of computers in instruction can bring a kind
of quality control that is difficult to achieve in large numbers of
schools with large numbers of teachers. He goes on to say that many
teachers would prefer to . turn the problem of providing a regime of
review and maintenance of arithmetic skills over to a computer. Suppes
concludes that the possibility of bringing enriched programs to students
in a variety of environments where such courses cannot reasonably be
offered by the teaching staff is probably one of the most immediately

practical products of computer based courses.



Brown (1969) feels that the computer's almost unlimited capacity
to store information makes it an ideal "teaching machine." He says
that the job of the future is to do better in efforts to facilitate
all kinds of student learning and that the computer may be the ideal
helpmate in this task.

In spite of these advantages and others that the computer can
bring to the instructional process, the instructional use of the com-
puter has not yet developed beyond the research phase. Zinn (1968Db)
notes that the benefits unique to computer presentation and control
have not yet been demonstrated. He goes on to say that few lesson
designers had made use of capabilities beyond those which can be
accomplished with the printed format. McMullen (197L4) notes that
the tendency to revert to machiné—driven programmed instruction poses
a continual problem for future research.

However, the computer has shown possibilities for contributions
to the instructional process. The management of instruction, enrich-
ment of instruction, quality control, reductlion of teacher load, and
the possibility of dynamic interaction are but a few of these.

Why has the computer not been accepted in the schools as well as
is indicated by these arguments and possibilities? Many explanations
have been offered starting with the cost of computing equipment and
quickly turning to the cost of curriculum design and validation (which
includes costly professional programming) (Hickey, 1968b). The lack
of programming languages that are convenient for specifying interac-
tive instruction is also noted (Frye, 1968).

According to Rogers (1968), difficulties are encountered when a

computer system is installed to do part of the job and the responsibility
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to do the rest of the Job 1s left up to teachers who are less than
adequately prepared to apply the computer'!s results to their everyday
classroom practices. He goes on to say that the formal educational
establishment tends to produce a smaller portion of instructional
materials than 1t consumes, and relies instead for the bulk of i1ts needs
upon the textbook publishers and upon the manufacturers of supplementary
materials, He feels that a major obstacle to the sucessful application
of CAI is the lack of quality course materials.

Zinn and McClintock (1970b) say that much of the material developed
makes little use of the essential computer contribﬁtions; some of it
would be as effective and certainly less expensive in another mode. They
further note that the contribution of CAI to the development of a theory
of instruction (and vice versa) has.been questioned. They also feel that
today's educational problems will not be solved by the introduction of
CAI on a massive scale. They also feel that guidelines for developing
instruetional systems to respond to individual differences have not yet
been developed.

Stolurow (1969) places the blame on the profession's meager know-
ledge of how to teach and the lack of an empirically validated theory
of teaching. Allen (1972a) notes that there have been too many programs
written which only automate bad teaching. McMullen (1974) says that it
1s generally agreed that CAI tends to automate earlier techniques.
Kopstein (1968) feelsvthat the main obstacles to the evolution of CAI
are questions of instructional strategy and tactics.

Feldhusen (1970) says that the growing pains of CAI are evidenced
by excessive theoretical speculatiqns, unrealistic speculations, poor

quality of materials, and a tendency to be overly concerned with
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computer hardware and systems. Disadvantages of terminals, according
to Hedges (1973), are that the machines are noisy; machines do break
down, especially at awkward times; the faculty is usually not trained

to use them; the costs are still high; and good prdgrams are scarce,
Need for the Study

Studies of Computer Assisted Instruction, Computer Based Instruc-
tion, Computer Managed Instruction, Computer Extended Instruction, and
Computer Supplemented Instruction, as well as any other use of the
computer in instruction, place an emphasis on the development of
hardware and software by a team of experts for use in the instructional
process. Many of these studies lament the lack of use of the computer
in education. This study should present some of the factors, along
with their relative importances to the process, that are related to
this lack of use of the computer in the educational process.

Of course, the literature contains many explanations for the
failure of the computer to gain wide acceptance as a classroom medium
(Hickey, 1968b). However, there apparently has been no attempt to
determine the relations that these various factors have to actual
schools and their enviromments. This study should provide some idea
about the relatiénships among a group of factors affecting the amount
of use of the computér for instructional purposes and a group of fac~
tors that affect the amount of use of the computer in the classroom.

The results of this study will provide a parédigm that should bé
useful in determining methods for encouraging the classroom teacher to
use the computer. After this paradigm has béen tested, it will be

used as an aid to the implementation of the computer in instruction.



12

It will also serve as a resource in the development of a theory for

the implementation of any new medium in the classroom.
Design‘-

The factors presented in the paradigm section of this chapter
will be used as components of a tentative paradigm which will be re-
fined through case studies by the experimenter of the use of CEI in
the Wichita, Kansas Public Schools and the use of CBI in the Shawnee
Mission, Kansas Public Schools. The case studies will be developed
from interviews with teachers in the schools who have used success—
fully, have used unsuccessfully, have decided against using, or want
to use the computer in the instructional process. In addition, the
people who are responsible for thé computer activity will be inter-
viewed.

The interview used in these case studies will be developed from
a tentative paradigm developed from readings and informal conversa—
tions. The interview will also segk to detect problems in the para-
digm and to determine whéther any factors have been overlooked. After
the case studies are completed, the paradigm will be corrected by those

things discovered in the case studies.

Conclusion

There is considerable interest in the use of media in education.

One of these media is the computer. However, the computer is not yet

fully accepted as a medium and is not used to any notable extent in

education.
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The main reason given for this lack of use is the high cost of
computers and high cost of support for computing. This is well illu-
strated by Oettinger (1969) when he says that "the notion that any form
of technolbgy can méke‘a significant contribution 'at no additional
cost or even at lessened cost per pupil! is an illusion. More books
and bettef libraries--cost more money. Greater individualization costs
more money, no matter what the speéific process may be., Better under-
standing and better trained people cost more money" (page 194). How-
ever, there hés not been any attempt to find the other factors affecting
computer use in the classroom and their relationships for the purpose
of overcoming the discouraging effect of the cost factor.

This research 1s intended to'provide a start toward overcoming
the lack of use of the computer for instructional support in order to

improve the quality of education and enrich the educational process.



CHAPTER IT

RELATED LITERATURE

There are few studies which have dealt with the factors that
affect a teacher's decision to use or not to use an instructional
medium. Even fewer have dealt with the computer as a medium in this
context. Many authors have noted in passing some factors that they
feel affect the use of the computer as an instructional medium. The
bulk of this review will present those factors.

This review has four parts. 'The first is introductory and con-
tains the studies dealing with factors affecting the use of the com-
puter in instruction. The second presents positive factors while the
third presents negative factors and the fourth presents solutions
suggested for negative factors. In .Chapter III these factors are used
to create the paradigm.

In 1968, Andrews performed an analysis of the attitudes toward the
computer and data processing. The concepts he used were: computer
grade reporting, computer cards, data processing, identifying people by
number, Computer Assisted Instruction, computerized scheduling and ef-

ficiency of data processing. He found positive attitudes for all school

personnel, although they defined the concepts differently according to

the role that they held in the school.
In 1969, Christopher published a study on the influence of a CAI

experience upon attitudes of school administrators. He found that the

1L
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use of a computer instructional unit caused attitudes to become more
favorable and expressed apprehension to decrease. He also found that
the more knowledgeable administrators had a more favorable attitude
and that there was more change in administrators who were less know-—
ledgeable.

| In 1971, Fagan published a study on the effect of teaching strat-
egies on cognitive and affective responses of pre-service teachers
toward computers. He found that»there was a positive correlation be-
tween the gain in knowledge and positive attitude. He also found a
negative correlation between the attitude toward CAI and the gain in
knowledge.

In 1972, Anastasio published a study of factors inhibiting the use
of computers in instruction. He presented the manifestations, explan—
ation, and categories of inhibitions as well as the study technique
(Delphi) and questions.thai were used in the study. His conclusion
was that there exists a circular problem in which demonstrations re-
quire money, but money sources want demonstrations in order to support
further development. Anothef 1972 study, by Ellson, was designed to
find out how aware and how prepared the schools in California were to
use CAI. He concluded that demonstrations of use, financial assistance,
careful planning, and more research were needed.

Although these studies deal with acceptance of the computer, they
do not use nor develop a general structure which can be used in the

analysis of the results.

Positive Values

In this section, only the positive statements about the use of CAI
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will be presented. The problems and their solutions are held for later
sections. The bulk of the positive statements were that individualiza-
tion can be enhanced or carried to its extreme using the computer. Many
refer to the rich potential that the computer provides. A few present
the computer as the solution té all educational problems.

Scrivens (undated) said that evaluation of CAI projects indicate
significant improvement over traditional instruction. In 1965, Armer
presented possibilities for the computer which include: clerical and
information handling (see also Suppes, 1965; Suppes, Jerman, and Brian,
1968; and Suppes, 1968), increased student productivity, and research
and development in education (see also Atkinson and Hansen, 1966; Zinn,
1967a; Hagen, 1967; Stolurow, 1969a; Feldhusen and Szabo, 1969a; Charp,
1970b; and Zinn and McClintock,,l??Ob). Stolurow and Davis (1965)
presented the reasons thét the computer is the best teaching machine
which include: the versatility of the response accomodation, the
richness of evaluation criteria possibilities, the richness of the
selection functions possible, and the variety of displays that are
possible.

Also in 1965, Suppes said that cowppﬁg;uﬁeghpology provides the
only serious hope for providing for individual dieferences (see also
-ﬁick, 1965; Suppes, 1966; Wing, 1966; Filep, 1967; Herbert, 1967;
Bitzer, 1968, Hickey, 1968c, Di Lorenze, 1968; Suppes, Jerman, and
Brian, 1968; Suppes, 1968; Atkinson and Wilson, 1968; Gerard, 1969;
Fejfar, 1969; Bitzer and Boudreaux, 1969; Charp, 1970b; Coulson, 1970;

Hall, 1970; Hansen, 1970; Computer Assisted Instruction: A General

Discussion and Case Study, 1971; Selzer, 1971; Yeo, 1972; Hedges, 1973;

and Dunn and Morgan, 1974), relieving the teacher of record keeping
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duties (see also Goodlad, O'Toole, and Tyler, 1966; Bitzer, 1968; and
- Anderson, 1968), and gathering research data (see also Atkinson and
Hansen, 1966; and Gerard, 1969). In January of 1965, Dick saw the
computer as an unlimited area of research.

In 1966, Goodlad, O'Toole, and Tyler presented factors they felt
were promoting the use of computers in education which include: too
few qualified personnel available (see also Hickey, 1968c; and Kop-
stein and Seidel, 1968), many groups are making demands for more data
(see also Rogers and Cook, .1966), efficiency is being sought (see
also Block, 1970; and Iyons, 1970), and the computer can be responsive

to the environment.

Also in 1966, Rogers and Cook said they felt that schools of
tomorrow would rely on computers for their routine paperwork (see also
Suppes, 1968; Bitzer and Boudreaux, 1969; and Yeo, 1972) due to the
demands on: the teacher in terms of paperwork increase while overall
demands also increase. They also‘discussed the applications of com-
puters for scholastic purposes such as producing worksheets, diagrams,
tables, graphs, maps, etc., and reproducing them in the desired form.

In July of 1966, Oettinger said that the student may use computers
not only as sources of information (see also Poteet, 1968; Gamble,
1969; Coulson, 1970; Leonard, 1970; and Feldhusen, 1970) and for
problem solving (see also Coulson, 1970; and Zinn, 1970b), but also
as tools for remembering techniques that the student has used to solve
the problems. The computer system could thus be regarded as a crude
beginning of a social memory. He felt that a system of remote storage

of data might make control over materials easier (see also Atkinson

and Hansen, 1966).
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In September, Suppes (1966) noted that the c’omputer can adapt
mechanical teaching routines to the needs and past performance (see
also Bitzer, 1968) of the individual student. He presented some ways
in which the compﬁter could be used in education such as: collecting
systematic data about the success of students, giving tests (see also
7inn, 1969a; and Hedges, 1973), and for drill and practice functions
(see also Poteet, 1969; Zinn, 1970b; and Hedges, 1973). His argument
for CAI goes like this: it is widely agreed that the more.the educa-
tional curriculum can adapt to individuéls, the better the chance of
providing successful learning. The computer makes individualization
easier because it can follow the student's history.

In November, Wing (1966) presented types of individualization
which included: variation of pace (see also Filep, 1967; and Bitzer
and Boudreaux, 1969), variation of scope, easy content variation,
variation in presentation style, variation in mode of presentation,
sequence variation, and variation in the difficulty of problems pre-—
sented. In the fall, Atkinson and Hansen (1966) gave the reasons
for CAI reading research which include: establish long run feasibility,
demonstrate a school based laboratory for research and development,
provide more precision of response recording (see also Teates and
others, 1970), and allow rigorous behavioral measures.

In 1967, Richards said that the computer exbends the resources
of the central nervous sygpéwmmuch like other tools have extended other
hﬁm;ﬁnéﬁilifiés. In January of 1967, Suppes listed the following uses
for the computer: the presentation of special topics to abler students,
the provision for selected topics in‘smaller and/or rural schools, and

patient (see also Pfeiffer, 1968; and Anderson, 1968) and intensive
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(see also Leonard, 1970) work with some of the very slow students (see
also Bitzer, 1968; and Bitzer and Boudréaux, 1969). He noted that at
present there is no feasible alternativé tb CAI in sight for solving
thesevproblems. In February, Dorn (1967) presented computer extension
of instruction (CEI) (see also Wright, 1972) as a use of the computer
in schools and went on to present examples of its use in this mode.
Filep (1967) discussed the potential of the computer for mass
education (see also Block, 1970) and individualization of instruc-
tion. The characteristics he lists as making the computer good for
furthering mass education are the traits of interaction (see also
Herbert, 1967; Feldhusen, 1970; and Hess and Tenezakis, 1970), presen-
tation of instructional sequences based on prior responses and avail-
able history (see also Anderson, 1968), diagnosis of weaknesses in

skills and abilities (see also Charp, 1970b; Readings in Computer Based

Guidance, 1970; and Yeo, 1972), and the ability to employ different
media (see also Poteet, 1968; and Zinn, 1969a). He said that CAI has
considerable value due to multiple access, on-line, and time-shared
systems.

Bitzer (1968) said that the computer can be used to encourage
critical thinking skills (see also Biﬁzer and Boudreaux, 1969), and for
coﬁputation (see also Oldehoeft, 1971). The attributes he gave for
individualization include: immediate feedback (see also Bitzer and
Boudreaux, 1939), and complex internal branching (see also Bitzer and
Boudreaux, 1969). Di Lorenze (1968) states that both CAI and CMI are
potent avenues to individualization. Also in 1968, Suppes, Jerman, and
Brian said that the major aspects of CAI potentially include attention

to the student and information flow.



In April of 1968, Suppes argued that the computer supplies un-
limited possibilities for diversity (see also Oettinger, 1968; Bork,
1969; and Leonard, 1970). He also argued that the source of the threat
to individuality and human freedom is human. Also in April, Atkinson
(1968) said he sees CAI as the catalyst for new concepts of learning
theory (see also Stolurow, 1969a) and a theory of instruction. In
May, Oettinger (1968) noted that the advantage of the computer over
the tutor is the amount of control that can be exercised (see also
Papert and Solomon, 1972).

In the spring, Poteet (1968) included a fairly long and detailed
list of possible uses for the computer for the teacher of English.

Some of these include: improving skills, access to library resources,
linguistic analysis,‘grading, invéntory, scheduling use and maintenance
of supplies, analysis of‘effectiveness and durability of materials cen—
sus of interests, directories, identification of underachievers and
pupils with special needs, and statistical analysis. He concluded that
the English teacher needs to think of the computer as a way of im-
proving communication. In the summer of 1968, Kopstein and Seidel said
they felt that the costs of CAI would fall drastically (see also Lyons,
1970; Nyquist, 1972; and Tennyson, 1974).

In October of 1968, Anderson presented the state of the art for
CAI. As a prescriber (see also Feldhusen, 1970), the computer could
access the student's background and current status in order to select
the best material from what is available. As a teacher (see also
Christopher, 1968; Lyons, 1970; Hess and Tenezakis, 1970; and Allen,
1971), the computer could keep records of how well the materials have

been received by the students. He concluded that the promise is
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exciting (see also Atkinson and Wilson, 1969; Block, 1970; and Baker,
1975) and the feasibility has been demonstrated (see also Feldhusen
and Szabo, 1969a; Feldhusen, 1970; and Young, 1972). Atkinson and
Wilson (1968), in October, presented what they felt the rate of growth
of CAI was due to, which included: »tﬁe growth of programmed instruc-—
tion (see also Atkinson and Wilson, 1969; and Holland, 1971), the
growth of electronic data processing,(see also Atkinson and Wilson,
1969), and the aid of the Federal Government. They felt that there.
was a large variety of applications (see also Atkinson and Wiléon,
1969; and Zinn, 1970a) which included possible optimization of the
learning process.

Atkinson and Wilson (1969) noted the factors that affect the rate
of growth of CAI. These include the potential aid to education that
it could provide. Gerafd (1969) presented the major gains from com—
puter records. For the educator, the micro-record allows easy exper-—
imentation. For the student, the learning record helps in finding out
how he learns (see also Bitzer and BOudreaux, 1969; and Papert, 1970),
and performs certification;of‘mastery (see also Hall, 1970). Stolurow
(1969c) saw CAI as the formalization of teaching theory (see also
Knezovich and Eye, 1970) which_makes validation of teaching theory
possible.

In 1969, Bell and Moon said tﬁat.preSent CAT systems have been
justified in terms of special applications, experimentation (see also
Zinn, 1970b), and examples of>exceptional learning with CAI. They con-
clude that increasing use of computers in society makes knowledge of
computers increasingly important. Also in 1969, Brown, Lewis and

Harcleroad said that the computer may be an ideal helpmate in the
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task of doing better in our efforts to facilitate all kinds of
student learning (see also Negroponte, 1969; Porter, 1970; Smith,
1971; Allen, 1971; and Oldehoeft and Conte, 1971).

In Cristopher (1969), the findings include that a computer in-
structionél unit caused attitudes toward the computer to become more
favorable (see also Selzer, 1971; and Beker, 1975), and decreased
expressed apprehension. Gamble's (1969) discussion presented the
following advantages to using the computer: rapid and objective
manipulation of large amounts of data (see also Coulson, 1970),
probability predictions, and identification of aiternate choices.

He noted that, in addition, information of entire libraries may be
stored and drawn upon when needed by the computer (see also Coulson,
1970). He said that instruction by computer is a part of the method
of aiding high risk students. .

Hansen and Harvey (1969) noted that the computer will affect the
role of the teacher (see also Hess and Tenezakis, 1970); a series of
role changes are presented. They saw less presentation of information
and more managerial and strategy functions for the teacher, greater
involvement in guiding the student, wider ranges of discussion tech-
niques being employed by teachers, abgreater array of differentiated
professional joining in order to develop and present materials, and
more diagnostic assessment and preécription for the student by the
teacher.

Stolurow (1969b), said that aithough CAI is no panacea, it is a
substantial innovation. Zinn (1969a) said that the contributions that
the computer should make to instruction are: prompt evaluation of

student responses, automated feedback (see also Hall, 1970; and
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Oldehoeft and Conte, 1971), summaries of performance for the teacher
and the author, complex instructional strategies, teacher adaptation
of materials, and author aid for revising the materials (see also
Feldhusen, 1970; and Starks, Horn, and Slavens, 1972).

In January of 1969, Gordon said he felt that the computer should
be capable of performing arithmetical functions, text manipulation,
line drawings (see also Papert and Solomon, 1972), and simulation
(see also Charp, 1970b; Zinn, 1970b; Papert and Solomon, 1972; and
Hedges, 1973) for both the teacher and the student. He said that
the virtue of the computer is that it enables different things to be
done in the classroom.

In April of 1969, Bork said he felt that the computer has con-
siderable intuitive value for eduéétion. Conaway (1969) said that

the computer's ability is limited mainly by the resourcefulness of the

§
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user. He went on to say that unless high schools and colleges start
telling their students how their }ives will be changed by computers
(see alsoCharp, 1970a), they are selling both computers and their
students short. Feldhusen and Szabo (1969a) said that CAI has grown
£apidLy and shows promise for applied instruction.

Also in April, Negroponte (1969) discussed the possibilities of
humanism (see also Thomsen, 1970; and Dwyer, 1971) through the use of
machines. In this article he said that the transition from a "comput-
erized environment" to a "computer aided" environment will enable
designers to have a dialogue with their new design partner, the
computer.

Early in 1969, Bitzer and Boudreaux said that the computer

material they used provided flexibility, allowed the student maximum
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control over direction, encouraged open-mindedness, and allowed comn-
structed responses using natural language. Their study indicated that
computer based education provided unique features which make it ideal
for training in generéi cognitive skills., In terms of lending stability

to the instructional process, more is taught effectively (see also

Computer Assisted Instruction: A General Discussion and Case Study,
1971). |

In 1970, Block said that CAI makes education more scientific,
provides top flight instruction to large numbers of people, and is a
more efficient operation of the schools. She concluded that "at
present, it is almost the case that CAI's potential is its justifi-
cation" (p. 42).

Charp (1970b) presented the introduction to a bibliography of
computers and education by Van der Aa (1970). In it she said that
the potential of computers includes managing instruction. Coulson
(1970) presented the following applications for instructional assist-
ance by the computer: tutoring, and data management aid for the staff
and administration in instructional planning (see also Seltzer, 1974).

Also in 1970, Leonard said that computers will be able to under-
stand students' responses in written or spoken form. He felt that
central school computers can also helb keep track of students as they
move among activities. Leonard also felt that this will wipe out even
the administrative justification for schedules and regular periods.

Duhl (1970) said that it is possible to amplify man's powers
through tools, but these tools also modify social integration (see also
Hess and Tenezakis, 1970). He felt that education is increasingly being

offered in areas where we feel that the family has failed. Further, he
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saw technology providing education where the teacher fails to provide it.
Martin (1970) said thét the computer is the instrument that can call
for multisensory adaptation to a multimedia presentation (see also
Feldhusen, 1970). Thomsen (1970) noted that the computer is reaching
new groupé of people. He felt that the combuter would be reaching
new groups and that the effects would be felt outside the existing
formal structures of education.

Feldhusen (1970) presented some things that CAI will become able

to do better than any other medium. These include: secure, store

and process information (see also Readings in Computer Based Guidance,

1970; and Zinn, 1970Db).

Hess and Tenezakis (1970) presented the computer as a socializing
agent. The properties that they found that CAI‘has as a socializing
agent include: reinforcement (sée also Holland, 1971), motivation
and management (see also Porter, 1970; and Yeo, 1972), and part of the
school authority structure. The implications were that the computer
does more than transmit infdrmation; and the students may come to ap-
‘preciate the machine as a source.df information. Their findings were
that the lack of discrimination may make CAI useful in helping certain
children learn skills for relating to the teacher, and the image that
students have seems to come more from their environment than from the
interaction with the computer.

In Readings in Computer Based Guidance (1970), ways in which the
computer can be used in guldance and counseling were presented. These
include: instructional gaming and synthetic confrontation therapy.
The conclusion was "if man can avoid becoming the tool of his tools, then

‘maybe together, we can do a mmdred things we never dreamed of" (p. 23).
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A paper by Teates and others in 1970 presented the computer as a
tool for formative curriculum evaluation. They felt that the use of
CAI in designing instructional materials was potentially the most
appropriate and efficient use of monitoring progress in order to
create supplementary materials for the ISCS program. Zinn and -i
MMcClinthk (;970a) presented a guide to interactive use of computers
fg;minstruction in 1970. 1In it they noted a trend to giving the stu-
dent control.

In the winter of 1970, Dwyer and Critchfield noted that the real
educational role of‘technology makes the educational process less
machine-like. Early in 1970, Kaimann (1970b) saw the computer as a
valuable asset to the learning process. He said that it is a means
to the end of gaining insight but it must not be construed as an end
in itself. In March, Grayson (1970) noted that CAI groups had been
shown to perform as well or better on standardized examinations, and
have a comparatively lower drop-out rate than traditional instruction.
His worries were about the re;evance of the present education system
and its depersonalization as well as the costs of education. He felt
that computers hold forth promise of that solution. He said that CAI
is often touted as the answer to the educator's dream of continually
reshaped instruction inexpensively. Also in March, Zinn (1970a) noted
that two of his predictions from 1964 came true. His first was that
the variety of uses or modes of use would surpass what he could predict.
The second was that time—~sharing would become more available and all
who wanted trial experience could have it.

In August of 1970, Zinn (1970b) noted that the computer was being

used for modeling, recording and analyzing data, and in building
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models. In the fall of 1970, Siklossy noted that computers were suited

for bookkeeping (see also Computer Assisted Instruction: a General

Discussion and Case Study, 1971).

Computer Assisted Instruction: A General Discussion and Case

Study (1971) presented the advantages of CAI which include: it re-
quires less instructional time, it provides safety and expedience,
and it increases the quality of training (see also Molnar, 1971).
Also in 1971, Heller presented a graphical representation of
music which uses the computer as ajportable music synthesizer. He
noted that the music student's hurdles, which are learning music
notation and developing a technique on some musical instrument to
provide a medium, are overcome through the use of the computer.
Holland (1971) noted that ceftain tasks in programmed instruc-
tion can only be performed by computer. An example was differential
reinforcement contingencies. He reported that the computer has suc-
cessfully managed reinforcemeht contingencies. Another 1971 paper, by
Molnar, discussed the future of educational technology research and
development. In it he noted that the computer offers an alternative
that can significantly affect the availability of education. Techno-

logical Augmentation of Human Cognition: An Interdisciplinary Review

(1971) noted that the technical augmentation of cognition extends and
complements the human mind's natural learning skills.,

In April of 1971, Allen described his preliminary conclusion con-
cerning learning French using CAI which included: CAI will not take
the place of the language laboratory. Also in April, Seltzer (1971)
noted that the freeing of the teacher is an advantage that CAI pro-

vides. In October, Oldehoeft and Conte (1971) felt that the computer
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overcame at least the following problems of the conventional student:
time spent debugging limits computational experience, and student in-

put in creation of algorithms is not feasible.

The Fourth Revolution: Instructional Technology in Higher
Egucation'(l972) noted that the computef must eventually stand as but
one of many techniques and that it is now considerably underdeveloped.

In April of 1972, Papert and Solomon described innovative things
that the computer terminal called the Turtle can do. In the summer of
1972, Yeo noted that the student can learn at least as well as with
traditional instruction, and that the computer can serve as a diag-
_ggsiégméquéirective resource as well, |

In March of 1973, Woodson said that the use of computers for CAI
holds promise of teaching us moredabout how to conduct instruction. 1In
November, Hedges (1973) discussed computer functions which include:
encourage the student to develop strategies, student competes with
himself, encourage and cultivate creativity, allow the sfudent to
study anything he wants, self improvement of information, test item
pools, entry of computer runs, and guidance.

In January of 1974, Seltzer discussed what the person who develops
a CAI program gains from CAI. The mentor realizes how disorganized his
course really is. The programmer learns the iﬁtficacies of the material
and a perspective of the subject. The instructor learns about the or—
ganization of his subject matter. He concluded that the people who
are instrumental in developing the CAI materials often profit more
from the experience than the students who use the results.

In 1975, Baker said that the positive side of using the computer

includes: designing your own programs and information exchange. She
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concluded that the computer is a tool to be used. It will remain idle

until it is activated by a person who has found a use for it.
Problems

This section will deal only with those statements which are con-
sidered to detract from using the computer for instructional purposes.
The positive side has already been presented and the implementation
requirements will be presented in the next section. Cost is the main
factor mentioned. The main other factors mentioned are lack of imagina—
tion and excessive speculations. The early phase of development that
exists due to the newness of the medium as well as the lack of adequate
theories are also mentioned by a variety of authors.

In 1961, Carter noted that one of the most difficult problems in
automated teaching is the writing of good.instructional materials. In
April of 1963, Bushnell pointed out that educational philosophers can-
not agree as to what behaviors should be taught.

In 1965, Suppes discussed the problems that he saw which include:
possibility of stimulus deprivation, high costs (see also Goodlad,
0'Toole, and Tyler, 1966; Chorvinsky, 1967; Zinn, 1967a; Strum and
Ward, 1967; Molnar, 1968; Suppes, Jerman, and Brian, 1968; Silberman,
1968; Anderson, 1968; Dick, 1969; Molnar, 1969; Block, 1970; Margolin
and Misch, 1970; Hall, 1970; Grayson, 1970; Kaimann, 1970a; Computer

Agsisted Instruction: A General Discussion and Case Study, 1971;

Hansen and Johnson, 1971; Rudolph, 1972; Anastasio, 1972; Yeo, 1972;
Forcier and Grant, 1973; McMullen, 1974; and Baker, 1975), and the

temptation to settle for less than the best ¢urriculum in order to

avoid problems.
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In 1966, Goodlad, O'Toole, and Tyler presented the factors which
they felt were hampering computer technology which include: it is an
unknown world for educators, it is not seen as humanizing (see also
Suppes, 1968; Grayson, 1970; and Yeo, 1972), lack of knowledge of the
potentialities, and poor dissemination of the results (see also Allen,
1972). 'They also noted a shortage of personnel in schools that were
qualified'to operate EDP systems.

In July of 1966, Oettinger said that it was conceivable that
terminals located in the home could lead to problems of addiction and
competition. In December of 1966, Hansen said he felt that natural
language processing is a problem (see also Strum and Ward, 1967;
Silberman, 1968; Silberman, 1969; Jerman, 1969; and Uttal, 1969) and
that considerable psychological research needs to be done.

In 1967, Chorvinsky noted the following limitations for CAI:
organizational principles, and few people know both the computer and
education (see also Forcier and Grant, 1973). Richards (1967) noted
that as so often happens, the new means have rapidly overtaken the
original needs that called them into being. The problems he pre-
sented for CAT include limitations of the computer itself (see also
Gentile, 1967; Rogers, 1968; Atkinson and Wilson, 1968; Atkinson and
Wilson, 1969; Dick, 1969; Uttal, 1969; Block, 1970; Hunka, 1970;
Grayson, 1970; and Becker, 1971). He noted that the teacher teaches
as he was taught (see also Bushnell, 1970) and that early attempts
will seek\to do with the computer just what has beén done traditionally
(see also Papert, 1970; and Allen, 1972). Zimn (1967a) noted the fac-
tors in the debate over the value of the computer which include: dis-

tribution, reliability (see also Suppes, Jerman, and Brian, 1968),



31

ease of use, relevance, richness, effectiveness, and facilitation of
research.

Wodtke, Brown, Sands, and Fredericks (1967) raised some question
that the approach to instruction which places a strong emﬁhasis on
optimal course sequencing, small step programs, minimal error rates,
etc., has value (see also McMullen, 1974).

In February of 1967, Dorn noted the shortcomings that he felt

the computer had for computer science in high school which include:
‘ the'more complex problems require digressions to fill the student in
on the concepts or statements of mathematical ideas with no substan-
tiation, little intellectual depth is possible, and the problems that
are assigned could be solved just as easily with pencil and paper.

In March of 1967, Strum and Ward said they were disillusioned
because of the poor man/machine communication, the inability of the
system to interpret student answers, the effort required for prepara-
tion of materials, and the cost of hardware and preparation.

In the spring of 1967, Gentile noted the following CAI communi-
cations problems to be solved. Programming has arisen as the main
technical problem. The méin semantic problem is meaning which deals
with individual differences (see also Hansen, 1970) and computer lan-
guages. The main éffectiveness problem is the effect on conduct in
the desired way which still lacks systematic attacks (see also Hansen,
1966).

In 1968, Becker said that we need to understand the problems of
reality. Change in education is apt to be evolutionary (see also
Richards, 1967; Stolurow, 1968; and Silberman, 1968) because: tech—

nology is felt td be in competition with the role of the teacher, both
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teacher and technology promise more than they can deliver (see also
Rodgers.and Cariglio, 1968), the majority of educational institutions
are designed for stability, and rapid change costs too much. Society
gets pretty nearly what it wants, according to Becker; just good
enough. The city's public schools are no better than the people who
control the money and power want them to be. History indicates,
Becker said, that the schools couldn't spend the money ﬁisely if they
could get it. He concluded that education is too complex to admit
to anything like systems analysis.

Goodman and Gould (1968) presented the following problems of CAI:
lack of software (see also Anastasio, 1972), lack of evidence that any
software will be available, and CAI is in the research and development

L i

stage (see also Di Lorenze, 1968;‘Roth, 1969; Kropp, 1970; Johnson,
‘I;;i; and Suppes and Morningstar, 1972). Kurland (1968) said that the
major problem in CAI development at present is the lack of adequate
theories (see also Hickey, 1968; Stolurow, 1968; and Anastasio, 1972)
or readily validated experience (see also Molnar, 1968). Molnar (1968)
felt that invention has become the mother of necessity rather than the
other way around. He then said that we in education believe strongly
in local autonomy (see also Molnar, 1969), but that cost trends make
technology most economical on a regional or national basis. He added
that copyright laws are needed and concluded that what is required is
a reevaluation of our social assumptions (see also Hickey, 1968).

Silvern (1968) noted that the mere presence of the computer is
not sufficient for it to be used for education support. Stolurow

(1968), complained that the systems are not being used imaginatively

(see also Charp, 1970; Suppes, Jerman, and Brian, 1968; Martin, 1970;
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Seltzer, 1971; Yeo, 1972; and Suppes and Morningstar, 1972), and that
they are internally rather than externally sophisticated. He went on
to say that the development process should not be a "one shot" demon-
stration which he felt had been done (see also Mesthene, 1970).
Suppes, Jerman, and Brian (1968) noted problems that show up in CAI
programs which included the exhibition of stimulus deprivation.

Early in 1968, Silberman noted problem areas of implementation
which include user acceptance (see also Silﬁerman, 1969). In terms
of man-machine communications, the language is not appropriate (see
also Frye, 1968), In terms of cost effectiveness,'the materials are
incompatible for transfer (see also Molnar, 1969), it is difficult to
calculate benefits, and comparisons of CAI with other methods have not
yet been favorable. In terms of user acceptance, there is a lack of
involvement, and there 1s a lack of effective staff tralning programs.
in which acceptance could be developed.

In April of 1968, Atkinson noted that few of the reports of CAI
were based on substantial research and experience. The majority of the
reports were vague conjeetures and speculations (see also Mesthene,
1970). He went on to say that for too long psychologists studying
learning have shown little interest in instructional problems whereas
educators have made only primitive and superficial applications of
learning theory. Also in April, Suppes (1968) sald the problems that
he saw being presented concerning CAI include: eXxcess standardizatioﬁ
(see also Grayson, 1970; and Suppes and Morningstar, 1972), and threat
to individuality and freedom (see also Suppes and Morningstar, 1972).

He argued that educators don't know how to use.the.potential that-the

compype;moffers.
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In May, Oettinger (1968) presented the myths of educational
technology which include: the political myth, the systems analysis
myth, the computer applications myth, and the individualization myth.
He felt that the most pressing problem is the lack of an empirically
validated theory of teaching.

Early in 1968, Kopstein and Seidel noted that CAI was mainly
being used for the presentation of data. They also noted that the
main obstacle was the answering of questions concerning instructional
strategy (see also Hansen, 1970). In June of 1968, Randall and Blaschke
gaid they felt that management changes must lead to technological
changes.

In September of 1968, Kanner said he felt that, like other
faded promising approaches of tﬁe past, CAI will also be trial and
error. Rogers (1968) pointed out the inadequate preparation of
teachers to use the results of computer assistance (see also Dick,
1969). Other problems he presented included that there are not enough
programmers., Zinn (1968b) pointed out that few lesson designers have
made uée of the capabilities of the computer beyond those which can
be accomplished with the printed format.

In October of 1968, Anderson gave limitations for CAI which in-
clude: it is a radical departure from the traditional methods; re—-
searchers and develoﬁers are not even sure of the variables to use,
let alone how they interact; socialization; and whether grouping will
still be needed for efficient use of facilities. Also in October,
Atkinson and Wilson (1968) listed the problems whichLihclude that much

of the evaluation is either premature or asks the wrong questions

(see also Atkinson and Wilson, 1969).
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In the fall of 1968, Oettinger and Marks used the educators' con-
flicts to argue against both sides in the conflict. They noted that
the meaning of individualization is fuzzy. There were also problems
with implementing individualization. They felt that the reason for
the diséfepancy between the promises and reality become apparent
through a look at fhe schools and comparing it with a system which is
receptive to technological innovation. Their main point was that the
schools exhibit institutional rigidity (see also Paperﬁ and Solomon,
1972). Silberman and Filep (1968) noted that there is mixed success
of the instructional applications that have been made.

In 1969, Atkinson and Wilson presénted problems which include
lack of curriculum design. Zinn (1969b) said that many of the differ-
ences among CAI languages are only superficial. In 1969, Dick pre-
sented an overview of the hardware and software problems which included
interface with manufacturers. Hansen and Harvey (1969) commented that
the reasons the effect of the computer on the professional roles of
classroom teachers remains a conceptual issue are that the role of the
computer in the school is speculative (see also Feldhusen, 1970) and
that CAI encompasses such a wide range of instructional activities
that a wide range of predictions would be necessary in order to pre-
dict the impact on the teacher. »EEPgl (1969) said that the work that
is actually being done for CAI is being produced By graduate students
;ﬁd téchhi§iéns.‘ | o |

Molnar (1969) said that ih spite of all the impressive research
findings, relatively few educational institutions have adopted instruc-
tional technology. He went on to say that the new educational systems

have not improved the quality (see also Hall, 1970) nor extended
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instruction. The reasons he felt that high costs exist include:
education strongly believes in local autonomy (see also Grayson, 1970),
lack of marketing incentives, and media are used as add~ons. The
problems he saw in terms of quality include: the practice of using
full time teachers to dévelop their own materials haé reduced the
quality, cooperative purchase and useage of technology is severely
limited by laws and autonomy. The problems that he saw for imple-
mentation include: natural time lag, there are no incentive mechan-
isms (see also Gordon, 1969; and Anastasio, 1972), adoption is a local
. prerogative, and innovation is not readily éccepted by the teaching
areas.

In April of 1969, Fejfar wondered if the aura of the computer
was the source of its interest and value. Also in April, Paulus,
McManus, and Page (1969) presented the difficultues they encountered.
These included: the length of the response that was allowed, and
the limitation on the possible number of responses. Feldhusen and
Szabo (1969b) were critical of the fact that unpublished literature
dominates in the CAI field (see also Johnson, 1971).

In July of 1969, Starks, Feldhusen, and Bell presented their
problems of working w%th university faculty and graduate students in
programming CAI materials. They said that thé problems spring from
the teacher's experience with and conceptions of teaching. The role
definition given by the university administration, students, and
colleagues also affect the teacher. Other problems include: fear
of computers and terminals, scarcity of good demonstration programs
(see also Anastasio, 1972), poor knowledge and structuring of subject

matter (see also Block, 1970), lack of competence in communications
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techniques, and lack of understanding of learning processes‘and in-
struction.

In 1970, Block noted that there is a lack of standardization.
Bohnert (1970) noted the fact that people with no data processing
experience have difficulty in describing the work they want to have
done to computer personnel. Papert (1970) described the relationship
between technology and education as one which usually means inventing

__new gadg¢p§ to teach the same o;d_stufff

Margolin and Misch (1970) noted the obstacles to the implementa—
tion of the computer in instruction. They felt that ygacher accep-
tance was the key. XKropp (1970) said that many innovations having
considerably less potential than CAI were still-born because the
innovators failed to take into account their probable affects on the
host's organization, power structure, roles, and sociological status.
He then said that there are problems with the development of CAI, but
‘that @he whgle point of education might be missed if curriculum de-
Y?}QPT?PEMW?rgutofb¢w§%Y€P over to npq—educatgp§. Martin (1970) noted
that the nature of learning theory explains only fragments of human
behavior so far. He felt that educators derive generalizations as
truth from statistical studies which say that‘something is slightly
more true than false. He also noted that people and time are re—
quired to produce and use training materials.

Bushnell (1970) presented his quarrel with CAI which is that it
encourages passivity through machine directed learning. He also felt
that we know too little about the learning process. He defined a
docile teaching system as one which performs operations only on the

basis of student requests.
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Dwyer (1970) said that there are hidden limitations for interac-
tive computing in education. Systems of inadequate complexity can
interact on a total effort in a negative, but often hidden manner.
Hall (1970) felt there is an inherent lack of theory upon which the
materials and use have been based. The problems he presented include:
personnel inadequacies, and competition with administration. Feld-
husen (1970) reported the reasons that CAI was 1n difficulty which
include: excessive theoretical speculation, unrealistic speculations,

poor quality of current programs, and a tendency.to become overly con-

?9???d with comppﬁgr’hardware and systems.;;ggpsen iié%ai presented a
conceptual framéwork by which to consider the signlfigant research
problems within CAI which include those of a psychological nature
and learner strategies. '

The 1970 Hess and Tenezakis presentation has some implications
that are negative. These include loss of status by some information
sources, and changes in teacher role. Hunka (1970) found that almost
all teachers felt that they would need extra time to make efficient
use of the terminal with their students.

Knezovich and Eye (1970) noted that software was the most diffi-
cult dimension of educational technology. They felt that someone
other than the regular classroom teacher would have to generate CAI
materials.

Mesthene (1970) felt that the funding policies and research and
development strategies must change if significant technological change
is to occur in education. The pitfalls he warned against were: force-
feeding, premature exploitation, the seductiveness of rigor, and rein-

forcement of the values of efficiency and improvement.

[
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Thomsen (1970) noted that the computer will be reaching new groups,
and that the effects will be felt outside of the existing formal struc-

tures of education. In Readings in Computer Based Guidance, (1970), it

was felt that "if man could avoid becoming the tool of his tools, then
maybe together, we can do a hundred things we never dreamed of" (p. 23).

In the winter of 1970, Dwyer and Critchfield noted that the number
of educators who have had the opportunity for nonvicarious experience
with actual CAI systems is uncomfortably small (see also Anastasio,
1972).

Siklossy (1970) presented shortcomings of tutorial programs and
structure. He noted the limited answers that are possible with selective
teaching using the computer as well as the rigidity and the lack of
knowledge that they reveal.

Computer Assisted Guidance: A General Discussion and Case Study

(1971) reported disadvantages for CAI which included: there are few
off-the-shelf programs (see also Hansen and Johnson, 1971), programs are
not appropriate for all subjects, and instructional developmeﬁt requires
a team effort. The inherent disadvantages include the time required for
using the computer.

Hansen and Johnson (1971) presented some QA{imythsMwbipp include:
the teacher is a total instructional system, CAI computers have been
desligned for instructional, and there is one best language for CAI.

Also in 1971, Johnson noted that instruction through a terminal has a
limited content area, and that no interchange of information or programs
is intended. Molnar (1971) noted that the computer does not conveniently
fit the current educational structure (see also Yeo, 1972).

Technical Augmentation of Human Cognition: An Interdisciplinary




Review (1971) presented the following shortcomings in CAI research.
There is a need for: a better conceptual understanding of the learning
process, clear-cut criteria for evaluation, leadership, study of the
impact of soclety on CAI, a better interface, more core memory, long
range total systems planning, cooperation among research groups, better
utilization of CAI, communication of the potential of TAC, and more
inter-disciplinary emphasis. The authors went on to say that the
greatest barrier is the heavy emphasis on engineering. The next barrier
is the self interest of the entrepreneurs.

Early in 1971, Becker presented the following problems that the
computer has. There are no simple author languages (see also Anastasio,
1972; and Baker, 1975), there is a lack of theory and experience, there
is a lack of research and development'money, lead time 1s needed for
projects, and financing and staff are inadequate.

In April of 1971, Seltzer noted that the use of the computer seems
to result in a reduced level of positive skill development. Late in
1971, Smith reported that the use of the computer in teaching calculus
generated more interest in the computer than in the calculus.

In 1972, Grubb noted that CAI lacks a comprehensive notational
system for describing and comparing instructional programs and promoting
new design. Papert and Solomon (1972) reported the following images of
the computer in education: The computer will program the kid, the kid
will program the computer, the conversation that they have will be in
letters and numbers, and that the only use of the computer in education
is for performing calculations. Young (1972) noted that there is
disagreement about the usefulness of the computer in the instructional

process.



In the spring of 1972, Anastésio said the manifestations of the
factors inhibiting the use of computers in instruction include: there
is low motivation, and there is a-poor distribution of computer use.
The categories of inhibitions wefe: production/distribution, demon-
stration, theory of instruction, educational system and teacher, and
technical research and development. .

In June of 1972, Hammond said that primary education is probably
the most impdrtant challenge to CAI because of the importance accorded
to the teacher—pupil interaction in the primary schools. Hence the
computer is usually considered an addition to the normal education
process rather than as a replacement for the teacher. He also noted
the "wait and see" attitude which is prevalent in education concerning
CAT. |

In August of 1972, Nyquist said education's financial dilemma is
that the school has not learned yet how to provide education for those
who are in greatest need of it. Also in August, Starks, Horn, and
Slavens reported that there is no significant difference bebween CAI
and tradigigqglwqgucation,wjIn the summer of 1972, Yeo included the
following problem for CAI: programming is complex to do. In September
of 1972, Allen listed factors that were inhibiting all of CAI which
included the vicibué circle in which demonstrations require money
while the money requires a convincing demonstration.

In 1973, Bise concluded that oréanizational needs are not yet
synchronized with human needs and the pace of technology will only
widen the gap. In March of 1973, Forcier and Grant discussed six

barriers to effective utilization of instructional media which include:

lack of clearly defined objectives, unavailability of comprehensive



consultation, difficulty in media selection, and bureaucratic com-
plications.

In February of 1974, McMullen concluded that the attempt to
demand precision from those who use the terminal compares with at-
tempts to demand a definition of powers which wise men have left
ambiguous.

Baker (1975) noted the negative attitudes which include: fear
of change, ignorance of potentials, fear of losing affection, fear
of replacement, fear of students.who know more than the teacher,

curricula that deter innovation, and lack of possibilities for use.
Solutions

Here are presented the proposed solutions for the problems and
techniques for implementing the values that the computer can contribute
to the educational process. The main presentations are the tech—
niques by which the computer can interact with the student. However,
methods of individualizing and methods of gaining acceptance are also
frequently mentioned.

In 1961, Carter proposed that experts need to write the maperials
for CAI; the materials will also need several trials and revisions. |

In 1963, Roe described an adaptive decision structure which re-
quires: a data gathering and handling function, a criterion function,
decision rules, and a utility function. He went on to say that an
adaptive decision structure is dedicated to making decisions in the
face of uncertainty or incomplete information. The approaches he

discussed include: learning theory (see also Atkinson and Hansen,

1966; and Di Lorenze, 1968), systems, and data handling. The levels of
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adaptive behavior he used were: level zero——fixed strategy of pre-
sentation, level one——uses student history as part of the presenta-
tion strategy, level two——adds performance histories, and level
three——adds variation among sets of strategies.

In July of 1966, Oettinger noted that if the vision of tech-
nology iﬁ educatioﬁ is to come true, it will be through evolutionary
change (see also Stolurow, 1968; Hansen and Harvey, 1969; and Molnar,
1969). In the fall of 1966, Atkinson and Hansen presented the major
purpose of research as providing the basis for development of a theory
that will describe the conditions under which an instructional procedure
optimizes learning. In December of 1966, Hansen noted that the primary
evaluations of CAI languages concern efficient computer:usage. The
applications of CAI that he described include: drill and practice
(see also Chorvinsky, 1967; Zinn, 1967b; Zinn, 1967c; Goodman and
Gould, 1968; Maloney; 1968; Hickey, 1968b; Suppes, 1968; Atkinson
and Wilson, 1968; Stolurow, 1969b; Paulus, McManus, and Page, 1969;
Block, 1970; Hall, 1970; Knezovich and Eye, 1970; Margolin and Misch,
1970; Parkus, 1970; Selzer, 1971; Woodson, 1973; and Hedges, 1973),
testing (see also Bushnell and Allen, 1967; Chrovinsky, 1967; Zinn,
1967c; Hickey, 1968b; Maloney, 1968; Hickey, 1968c; Hedges, 1973; and
Tennyson, 1974), and tutoring (see also Chorvinsky, 1967; Zinn, 1967c;
Goodman and Gould, 1968; Maloney, 1968; Suppes, 1968; Hickey, 1968a;
Atkinson and Wilson, 1968; Stolurow, 1969b; Bell and Moon, 1969; Blum
and Bork, 1969; Paulus, McManus and Page, 1969; Hansen and Lippert,
1969; Block, 1970; Coulson, 1970; Hansen, 1970; Knezovich and Eye,
1970; Parkus, 1970; Selzer,-l97l; Oldehoeft and Conte, 1971; and The

Fourth Revolution: Instructional T&chnology in Higher Education, 1972).




The computer research for instruction that he noted includes: quan-

titative instructional models, computer simulation models (see also

:M»~“ﬁiumwéégmﬁg;kJNiQA;S:fand psychological experimentation.

”“w“*”m'“ln 1967, Bushnell and Allen proposed the following areas of com-
puter applications in education: environmental control, evaluation
(see also Heimer, 1969; and Hansen, 1970), curriculum planning (see
also Dick, 1969; and Hansen and Harvey, 1969), gathering and retriev-
ing data about cumulative experience, and student-subject matter
interface. Richards (1967) said that the main need for concern is
role psychology.

Also in 1967, Chorvinsky presented the applications that he saw
for CAI which included simulation (see also Zinn, 1967c; Goodman and
Gould, 1968; Bitzer, 1968; Hickey, 1968c; Maloney, 1968; Hickey, 1968b;
7inn, 1968a; Atkinson and Wilson, 1968; Zinn, 1969a; Bryan, 1969, Bork,
1969; Bitzer and Skaperdas, 1970; Block, 1970; Hall, 1970; Hansen, 1970;
Knezovich and Eye, 1970; Margolin"and Misch, 1970; Parkus, 1970; Selt-

zer, 1971; The Fourth-Revolution: Instructional Technology in Higher

Fducation, 1972; Rudolph, 1972; Woodson, 1973; Tennyson, 197.; and
Baker, 1975). Wodtke, Brown, Sands, and Fredericks (1967) reported
that the effects of scrambling the frames of instruction were not as
great as had been expected.

Zinn (1967c) reported that the modes of CAI included: problem
solving (see also Zinn, 1967b; Goodman and Gould, 1968; Maloney, 1968;
Hickey, 1968a; Stolurow, 1969b; Coulson, 1970; Hansen, 1970; Knezovich
and Eye, 1970; Parkus, 1970; Seltzer, 1971; Oldehoeft and Conte, 1971;

The Fourth Revolution: Instructional Technolagy in Higher Education,

1972; Rudolph, 1972; Hedges, 1973; and Baker, 1975), gaming (see also
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Zinn, 1967b; Goodman and Gould, 1968; Hickey, 1968c; Hickey, 1968b;
7inn, 1968a; Atkinson and Wilson, 1968; Zinn, 1969a; Bryan, 1969;
Feldhusen and Szabo, 1969b; Block, 1970; Knezovich and Fye, 1970;

Margolin and Misch, 1970; Parkus, 1970; Seltzer, 1971; The Fourth

Revolution: Instructional'gbchnoldgy in Higher Education, 1972;
Rudolph, 1972; Woodson, 1973; and Hedges, ;973), information re-
trieval (see also Woodson, 1973, and Tennyson, 197.) and computer
aided design or composition (see also Zinn, 1967b; and Papert and
Solomon, 1972). The levels of design strategy that he presepted
were: patterns to facilitate learning, and procedures by which to
derive the best patterns. The strategies he presented for learning
include: basic track strategies, molar decision strategies, mol-
ecular decision strategies (see also Zinn, 1967b), and definition or.
determination of an élement in an instructional pattern.

Filep (1967) felt that the impersonal aspect is of value since:
it can reduce the tension that a student feels concerning the material
and the interaction with the teacher, and it can be used to reach those
who are alienated by the interaction with the traditional schocls.

7zinn (1967b) structured his review of computer technology for
teaching and research in instruction to include: modes of student
assistance, computer aids ﬁqr’inspgqcpiqna;_managqment (see also Good-
man and Gould, 1968; Zinn, 1968a; and Zinn, 1970b), computer based
tools (see also Zinn, 1968a; Atkinson and Wilson, 1968; Blum and Bork,
1969; Hedges, 1973; and Vinsonhaler and Moon, 1973), and trends. The
modes of instruction he presented include: author controlled tutorial
(see also Zinn, 1968a; Zinn, 1968b; and Zinn, 1969a), dialogue tutorial

(see also Feldhusen and Szabo, 1969a), and retrieval and reorganization
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of information (see also Hickey, 1968b; Coulson, 1970; and Knezovich
and Eye, 1970). In his discussion on strategies he started with the
learning situations and conditions (see also Hickey, 1968b), then went
through response processing and feedback (see also Hickey, 1968b; Block,

1970; and Iyohs, 1970), sggggpcing and selection rules (Hickey, 1968b;

T AN A A AT

Hansen, Dick, and ILippert, 1969; Block, 1970; and Iyons, 1970), genera-
tion or assembly procedures, and self modifying strategies.

Bitzer (1968) presented the guidelines that’were used in the
development of the PLATO system. These include: wuse the computer
when it is the best method of presentation (see also Kurland, 1968;

Bitzer and Boudreaux, 1969; Bitzer and Skaperdas, 1970; and The Fourth

Revolution: Instructional Technology in Higher Education, 1972), the
system must be flexible and adaptable (see also Bitzer and Boudreaux,

| 1969; and Bitzer and Skaperdas, 1970), give consideration to the inte-

gration fnto the educstional system (see also Kurland, 1968; and Bitzer
and Skaperdas, 1970), and make it for the same cost as conventional
-education (see also Kurland, 1968;)Dick, 1969; Bitzer and Skaperdas,
1970; Dwyer, 1970; Seltzer, 1971; Nyquist, 1972; and Tennyson, 1974).
Crawford (1968) tried to explain why CAI is so slow about coming into
being and says that media are, now coming together in an organic manner
(see also Uttal, 1969) rather than as a collection. The new conditions
mean that each person must have the capacity to acquire the knowledge
that he needs for any situation. Hickey (1968c) presented remedies

for problems of using CAI which include: form user groups, and try CAI
(see also Hedges, 1973). Hickey's instructional strategies for CAI
include: linear (see also Hickey, 1968b; and Blum and Bork, 1969),

branching, adaptive (see also Hickey, 1968b; and Blum and Bork, 1969),
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Socratic‘(see also Hickey, 1968b; Blum and Bork, 1969; and Margolin and
Misch, 1970), and learner controlled (see also Hickey, 1968b). Kurland
(1968) felt that a large (see also Oettinger and Marks, 1968; Molnar,

1971; and Ellson, 1972), carefully coordinated (see also Technological

Augentation of Human Cognition: An Interdisciplinary Review, 1972)

research and development effort must be undertaken both to discover how
to use the computer effectively to iﬁprove education (see also Feld-
husen, 1970; Mitzel, 1970; Grayson, 1970; Seltzer, 1971; and Ellson,
1971) and to produce evidence of the relative value of the new tech-
nology in comparison with alternative approaches (see also Mitzel,
1970). The major development objective should be increasing compati-
bility of computors and their materials (see also Feldhusen, 1970).
Maloney (1968) said that computers can be applied to education in ad-
ministration (see also Grayson and Robbins, 1972; and Young, 1973),
research (see also Zinn, 1969b; Dwyer, 1970; Zinn and McClintock,

1970b; and The Fourth Revolution: Instructional Technology in Higher

FEducation, 1972), CAI (see also Becker, 1971; Rudolph, 1972; Young,
1972; Tennyson, 1974; and Baker, 1975;, CMI (see also Randall and
Blaschke, 1968; Becker, 1971; Rudolph, 1972; Vinsonhaler and Moon?
1973; Tennyson, 1974, and Baker, 1975), and CBI. He felt that the
teacher's role in the classroom will change (see also Chapman, 1970).
Pfeiffer (1968) pointed out that the educator wants the computer to
be_an aid (see also Bunderson, 1970a; and Bunderson, l970b)_g§§}g~in~
dustry seems to ﬁant it to be a total educatio

dusbly seore ¥ .
Bunderson, 1970a, and Di Lorenze, 1968). Di Iorenze (1968) said that

nal system (see also

educational specifications for CAI are as follows. In the software

area: subject (see also Jerman, 1969), course, individual differences,
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flexibility (see also Obertino, 197.), test materials, and evaluation.
For the students' terminals: rate of learning, and objectives. For
the staff: administrator role (see also Zinn, 1968c; and Blum and Bork
1969), and teacher role. He suggests a network approach (see also
Hickey, 1968c; Hickey, 1968b; Zinn, 1968b; and Grayson and Robbins,
1972) for New York.

In 1968, Hickey's (1968b) survey included the following applica—
tions of CAI: intellectual skills, task skills, and vocational guid-
ance and counseling (see also Hansen, Dick, and Lippert, 1969; Grayson
and Robbins, 1972; Tennyson, 1974; and Baker, 1975). The major centers
for CAI were categorized as follows: university centers (see also
Hansen, Dick, and Lippert, 1969), industrial centers, military centers,
public school districts and consortia, individual public and private
schools, and time sharing networks. He categbrizes programming lan-
guages as problem and calculating languages, text processing languages,
compilers (see also Frye, 1968) assemblers, and utility programs. His
report of instructional strategies included the category intrinsic (see
also Blum and Bork, 1969), as well as many mentioned above. The cate—
gories of stimulus and response factors that he used were sequence
variables, stimulus characteristics, respohse mode, feedback, and
response management,

A 1968 undated report by Rodgers and Gariglio noted that the con-
geniality of the computer is usually relatéd to how quickly and easily
the user can get to the system. They also felt that the CAI mode of
use of the computer is teacher directed.

Also in 1968 Silvern discussed the roles of CAI according to the

categories: learner (see also Zinn, 1969a), teacher (see also Zinm,
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1969a; Stolurow, 1969b; and Grayson and Robbins, 1972), instructional
programmer, computer programmer, and computer operator.

Stolurow (1968) said that the system development process for CAIL
needs to be cumulative and that it needs to be planned as a program
of innovation by the computing industry. Zinn (1968c) presented the
following kinds of users of interactive systems for instrﬁction: in-
structors (see also Zinn, 1969b), authors (see also Zimm, 1969b;
Stolurow, 1969b; and Knezovich and Eye, 1970), and programmers and
analysts (see also Zinn, 1969b). |

Early in 1968, Silberman said that the four areas of computer
applications in education include: the computer as a subject (see
also Block, 1970; McDonald, 1970; and Grayson and Robbins, 1972), the
computer as a tool of instruction (see élso Coulson, 1970; McDonald,

1970; The Fourth Revolution: Instructional Technology in Higher

FEducation, 1972; and Grayson and Robbins, 1972), the computer as a
tool in research and development, and the computer as a management
tool. |

In April of 1968, Atkinsén used levels of CAI which included:
systems that present fixed progréms (see also Hall, 1970) which is
the simplest interactional level, and systems that are student system
interaction or dialogue systems (see also Suppes, 1968) at the other
extreme. Also in April, Suppes' (1968) categories included dialogue
(see also Block, 1970; Knezovich and Eye, 1970; Parkus, 1970; and
Seltzer, 1971). He argues that impersonalization is not necessary with
CAI, that routine matters can be taken over by the computer, that the
computer can give individual attention, that standardization is not

necessary, and that unlimited diversity is possible.



50

In September of 1968, Frye surveyed and classified languages using
categories which included: adapted conventional (see also Zinn, 1969b),
interactive (see aleso Zinn, 1969b), and instructional. Zinn (1968b)
noted that the applications for students appear to vary along a dimension
of author to program control. He felt that materials developed on a
cooperative basis (see also Feldhusen, 1970; Lekan, 1970; Molnar, 1971;
and Rudolph, 1972) would be more usable at the different institutions
than if they were developed independently.

Hickey (1968a) reported on time sharing uses which include: on-
line (see also Block, 1970; and Bunderson, 1970b), and classroom de-
monstrations. Atkinson and Wilson (1968) presented the following |
modes of CAI: response sensitive, and optimization strategies.

In 1969, Bell and Moon said that the ideal may be learning about
the computer from the computer. The criteria for decisions related to
instructional applications of the computer include: as a medium it
can perform tasks that can't be done as effectively in any other manner,
can't be duplicated at less cost, and it can provide better motivation;
as an object it can teach how the computer functions, the best types of
functions for the computer, and how to communicate with the computer;
in terms of software, programs may exist which can perform the desired
process, teachers can write programs (see also Chapman, 1970), and
computer aided programming is possible; and in terms of instructional
control a demonstration terminal helps, a small group working situa-
tion is needed, and single student working situations (see also Bunder-
son, 1970b) are needed. The classroom use of CAI, augmented with TV

(see also Becker, 1971), was felt to be extremely effective by the

authors.



Blum and Bork in 1969 presented the pedagogical facilities that
they felt were needed which include: interactive, semi~interactive,
and non-interactive. The criteria for the type of facility are turn-
around time and debugging requirements. They felt that the computer

as producer of material is still little known. They noted that simu-

.........
B NI

Brown, Lewis, and Harcleroad (1969) presented an 1nteresting
counterpoint to the teacher fear that machines will take over the
educational process. They said that any teacher that can be replaced
by a machine should be (see also Dawson, 1970).

The overview of CAI by Dick (1969) presented a series of proposi-
tions he felt to exist: the higher_the terminal criteria the more
difficult will be the programming and the more complex will be the
instructional strategy, CAI is a tool which should fit within any
curriculum, and role differentiation (see also Hansen and Harvey,
1969; and Hansen, Dick, and Lippert, 1969) in the development team
has a high payoff.

Hansen and Harvey (1969) felt ﬁhat the impact of CAI on class~
room teachers that will be primary for role factors is the allocation
of teacher activities, and there will be a greater team approach (see
also Feldhusen, 1970; Bundefson, 1970b; and Zinn, 1972). They felt
that the pattern of development (see also McDonald, 1970; and Allen,
1972a) is: commitment to individualization, development of IPI,
development of CMI, availability of CAI and other multimedia devices,
and then a new form of individualization.

Jerman (1969) presented the following criteria for evaluation of

a CAI system: population, simplicity, efficiency, and reliability

51
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(see also Feldhusen, 1970). Uttal (1969), presented a continuum of
languages which runs from selective (see also Siklossy, 1970; Uttal,
Pasich, Rogers, and Hieronmymous, 1970) to generative (see also Atkin-
son and Wilson, 1968; Wexler, 1970; Siklossy, 1970; and Uttal, Pasich,
Rogers, and Hieronymous, 1970). He added degenerative languages (see
also Uttal; Pasich, Rogers, and Hieronymous; 1970). He felt that the
best model for CAI is the human tutor. Zinn's (1969a) modes of com-
puter uses included learning tools (see also Zinn and MeClintock,
1970a). The types of users he presented included the curriculum
writer.

In 1969, Molnar noted that incentive mechanisms are needed (see
also Levien, 1971). Stolurow (1969b), presented the implications of
the formalizing procéss for CAI materials to include: models must be
made operational, students' actions at the computer are recorded, and
verification of materials is enhanced. The same system can be used for
validation and verification.i This makes a complex series of events in
the student-system interaction replicable with high reliability. He
also presented the folloWing test for a theory: internal consistency,
ability to account for the data, and utility. Stolurow (1969a) dis-
cussed the major modes of CAI and included inquiry (see also Feldhusen
and Szabo, 1969b; and Hedges, 1973).

In January of 1969, Gordon noted that the hardware should be
available at all times. He also noted that the faculty doesn't have
time for creating programs for CAI. Also in January, Roth (1969) said
that he felt that forward looking publications are creating software

programs that are needed for the CAI individualized instruction courses.
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Early in 1969, Bitzer and Boudreaux said that they felt that
computer based education should be used to do what it can do for nursing
education.

In March of 1969, Bryan discussed computers and education using
categories of computer activities which included: ad lib, in which
the student leads; and controlled, where the student is led by the
program. | |

In April of 1969, Bork presented the ways that he felt the com-
puter can be used in education and includes: computer produced
materials, computer directed teaching, and computers as computers.

For Feldhusen and Szabo (1969a), the major types of CAI included
didactic instruction.

Also in April of 1969, Hansen, Dick, and Lippert presented com-
puters in education and said that they felt that the university based
CAI center provides a broad range of scholarly investigations. The
activities that they report include: design of instruction (see also
Bunderson, 1970a; and Coulson, 1970), memory, graphics, behavioral
indices, man-machine factors, and conversational.

Block in 1970 discussed a range of instructional activities which
went from response insensitive to response sensitive. The levels of
computer involvement in decisioh making that she presented included:
on-line and off-line. Another distinction goeé from basic skills to
competence or mastery ofba subject. The different modes of CAI that
she saw included data base manipulation.

Bunderson (1970a) presented the current issues regarding CAI which
included: Is it a new medium or a new technology? Bunderson (1970b)

presented his techniques for overcoming the problems of implementation
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which began with a research based technology of instructional design.

He said that the sources of ilncreased efficiency and effectiveness
include dynamic communication. The varlables that he felt should be
considered in the design of a dynamig interface include: active re-
sponse, immediate feedback, appropriate media and method, and motivation.
He said that CAI will ne&er succeed if it does not have at least the
status of a term paper. He felt a service oriented system with clusters
of terminals located conveniently is necessary.

Chapman (1970) said that the skills needed for a teacher to use
CAI are;y»abi;;ty to program instructional materials,rmastery of the
subject, and a new educational enviromment. The opinions that he felt
exlst about CAI are: +that CAI is a tool that is controlled by the
teacher and that the computer should occupy a separate domain from the
teacher. He concluded that it 1s unreasonable to expect a uniform job
description for teachers in CAI. Thé required skills were more closely
related to educational technology and individualized instruction than
to computer technology.

Coulson (1970) named the following applications for instructional
assistance: automated library, classroom information system for in-
structors, and data management aid.

Dwyer in 1970 grouped support systems by: technological support,
pedagogical and logistic 'support, and administrative support. In the
technological he included system and language level software, and re-
search and development. In pedagogical and logistical he included cur-
riculum material, scheduling, and critical size. In the administrative
he included teacher training, public relations, and economics. He

felt that communication (see also Feldhusen, 1970; Hess and Tenezakis,
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1970; and Lekan, 1970) may well be the most important large system
component that should be added to the checklist of every project.

In 1970, Feldhusen included the following recommendations for
CAI development inthis paper: there is a n§2§m§9m§E§E§§{gi??w§Pd
simplify a programmingﬂ%gyguage»fqr“CAI; there should be much commur—
;éé%iqnnamgn; sygﬁgmswdgsigners, programmers, §ch601 administrators,
teachers, and students in the design of CAI systems; and there is a
need to develop more CAI programs which teach well (see also Hess and
Tenezakis, 1970).

Hall (1970) presented types of CAI which include: laboratory
computing device, and record keeping. Hansen (1970) said that he felt
that the applications for CAI, in essence, represent a match between
the computer as a tool and a specific educational problem.

Hess and Tenezakis (1970) presented the computer as a socializing
agent. They noted that attitude systems, like scientific theory,
have high thresholds to change. The sophistication with which in-
structional materials are organized and presented is contingent upon
the versatility of the machine. The dimensions of communicator ef-
fectiveness that they present are: credibility, attractiveness, and
power.

Hunka (1970) described the methods used to achieve acceptance of
computer terminals. The parents were brought in after their children
had a chance to learn to use the terminal. The students of higher
grades wrote functions for drill work which were used by students in
lower grades. The teachers who were most actively involved reported

that there was better interest and motivation on the part of the

students using the computer.
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Charp (1970a) discussed how to make computer technology in educa-
tion viable. She noted the use of the computer to analyze unexpecﬁed
responses of studeﬁts. She felt that people are needed who will
bridge the gap between data processing and education, Vollerbergh
n(1970) felt that automation canvbnly develop via an open ended strat—
egy in which many are participating (see also Dwyer and Critchfield,
1970). Zinn and McClintock (1970) felt that current trends were away
from sequential programming and were moving toﬁard generalized curri-
culum procedures. The information categories they reported were being
used were: operations, curriculum development, languages and instruc-
tional strategies, evaluation, and dissemination. The applications of
the recommendations were: managemént, instruction, and exploration.

Knezovich and Eye (1970) presented the instructional modes of the
computer which included testing and scoring. They felt that teacher
assisted computers are needed in order to get the maximum potential
from the new instructional technology. ILekan (1970) felt that sharing
information and results of development is necessary.

In 1970 Lyons said that he felt that the main variables for human
resources research were differences in entry characteristics and mode
of learning. The mode variables that he considered included: wuse of
visuals, availability of supplementary material, use of printed text,
and more. The factors that he felt instructors should continually
consider were: entry characteristics,Aeducational level and background,
trainee's responses, latency, response history and patterns, prestored
norms, and characteristics of the subject matter. He concluded that
the computer is valuable as an instructional tool only to the extent

that it is properly imbedded in an effective total instructional system.
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The most critical elementé of an effective instructional system, he
felt, are a well-defined set of appropriate training strategies to
reach those objectives.

Bright (1970) noted that teacher acceptance is the key to ac-
ceptance of the computer in the classroom. Duhl (1970) noted that
meaningful teaching needs a base of theories of cognitive development
and learning. He went on‘to conjecture that perhaps all education
should be a continuous "Hawthorne experience." Kropp (1970) felt that

the whole point of education might be missed if curriculum development

R ———

were given over to nom-educstors (see also Allen, 1972a; and Allen,
1972b). Margolin and Misch (1970) presented the following teaching
modeis in rough order to increasing complexity: drill and practice,
concept introducing tutorial schemes, and Socratic strategies, as
well as programming by students (éee also McDonald, 1970). The cate-
gories under which the& analyzed the effect of various financing
methods ére motivation, inveéﬁmenﬁ of risk, and management of reseafch.
McDonald (1970) noted that success of projects is attributed to coop-
eration of educational jurisdictional levels which in the past have
remained nearly aﬁtonomous. She also noted that the effect of teach-
ing patterns on implementation is unvalidated. Thomsen (1970) said
that the best question at present is: Who can now afford CAI? -He
noted that small pieces of the learning institution will be scattered.
He felt that teaching strategies need to be sympathetic with learning
motivations. ‘ |

Mitzel (1970) discussed how to evaluate CAI. The classes of eval-

uation_activities that he used are formative (see also Teates and

others, 1970) and summative. The queries that he proposed for
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evaluating CAI include: How can the proper weights be given to cog-
nitive and affective criteria? Are obtrusive and unobtrusive (such
as attention span, time to gain mastery, absentee rate, teacher re-
primand) measures equally persuasive to deciéion makers?

The 1970 Readings in Computer Based Guidance presented a series

of proposals which included: communicative relationships between
human beings and extra—~human entities.do exist, this synthetic re-
lationship can be therapeutic, there are dimensions of personality
the presence of which may be significant to one's probability and/or
capability for relating with the computer. They concluded that "if
man can avoid becoming the tool of his tools, then maybe together, we
can do a hundred things which we have never dreamed of" (page 23).

Sekowski (1970) used roles that included: user, translator, and
developer. The hypotheses of interest here are: users relate needs
more effectively to a translator, the translator interpretation of
the problem to the developer is more efficient than other ways, and
the success and maintenance of a‘system is directly related to the
amount of feedback received.

Teates and others (1970) said that the use of CAI was proposed
as potentially the most appropriate and efficient means of monitoring
progress in order to create supplementary materials for ISCS. They
felt that for the most efficient use by the revision teams, the data
generated by the CAI programs need to be summarized. They also noted
that the first year's materials contained gaps and errors too large
to be detected and corrected readily by the CAI evaluation techniques.

7inn and McClintock (1970a) discussed CAI information organizations

under the following categories: student levels, subject areas, learning



59

strategies, hardware, programming languages, computer functions, and
user purposes. These are possible categories for the paradigm.

In the winter of 1970 Dwyer and Critchfield presented the re-—
sults of a "no-holds-barred" practicum aimed at developing computer
usage for scholarly expioration of. .the high school curriculum. Most
of the teachers showed a natural gravitation toward various nontu-
torial modules in their development of materials. They also found
that grouping by subject matter was irrelevant. They found as well
that the attitudes of the teachers toward the computer changed as a
result of the practicum.

In March of 1970 Grayson said that he felt that the likelihood
of undesirable impacts of CAI need to be lessened (see also Abelson,
1972). 1In August of 1970 Zinn (1970b) used categories which in-
cluded the following in a review of the literature: dinstruction and
the learning process, and preparation and display of materials. In
November of 1970 Porter noted that through a well thought-out program
of computer assignments the student can be led to formulate definitions
for himself. 1In December of 1970 Wexler used the following modes of
operation of CAI: the teacher mode, in which materials are formed; the
studant mode, in which materials are used; and the dialogue mode, in
which additional information is acquired. Siklossy (1970) noted that
a truly generative CAI has to develop the answers itself.

In 1971 Bond gave the following .classifications of motivators for
technical students: task related or intrinsic, need related or dynamic,

and external. Computer Assisted Instruction: A General Discussion and

Case Study (1971) for the elements that were felt to be needed for a

CAI project, used: resources for a long term project, stable subject



matter, many people to be trained, a subject matter that is suited to-
CAI, and potential full use of the computer. The elements that were
needed for a course included: authors with time to develop materials,
experience in the subject area, acceptance of educational technology,
a validated course, behavioral ijectives for the course, and several
authors. Also in 1971 Hansen and Johnson said théy felt that an
Information management system 1s needed which includes: information
retrieval, training requirements, and use of computer support of in-
struction.

In 1971 Levien said that if we are to achieve innovation in
education, we shall have to consciously design our institutions to
encourage and facilitate it. The phases of educational innovation
that he presented are development, and introduction into practice.

The trends that he said are making a computer merket possible in-
clude: commercial time sharing service, and éheap and standardized
mini-computers (see also Becker, 1971) with some exchangeable medium
avallable,

Molnar in 1971 said that the agents that he felt could provide
the necessary catalyst for innovation include business creating a
market mechanism, and the federal government providing leadership.
Seidel in 1971 said he felt that a nonprofit special organization
is best as a developer of CAI materials. He argued that universities
are not product-oriented and have other priorities and therefore no
incentives while publishers want to make a profit and see the research
as too expensive for the potential profit to pay for. Because of the
non-profit organization's mission orientation, internal organization,

and reward structure, he felt that it would serve this end best.
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In October of 1971 0Oldehoeft and Conte reported modes of lnstruc-
tion which included the investigétion mode which entails showing solu-
tlion abllity without automatic checks on proper formulae and parameters,

Smith (1971) concluded that some of the problems used in CAI should
be required for students, that more preparation is required than for
conventional instruction, and that more terminals were needed in the
classroom than he used.

In 1972 Ellson said he feels that financial assistance is needed.

In The Fourth Revolution: Instructional Technology in Higher Education

(1972) the tests for using technology included: Is the task to be
learned essential? The categories of instructional computer use they
gave include: data processing (seé also Grayson and Robbins, 1972),
computer science (see also Baker, 1975), and demonstrations. Also in
1972 Grayson and Robbins listed instructional uses of the computer
which included curriculum development.

Rudolph in 1972 presented claésifications for instructional use
which include: electronic data processing (EDP), and computer mediated
instruction. Her recommendations for educational change included: add
an effort to expand instructional use to new areas, and create a central
facility providing impetus for software interchange.

Also in 1972, Young found that local access results in increased
perceived degree of usefulness for administrative and vocational areas
and decreased degree of usefulness perceived for CAI. Also he found

that local access results in less uncertainty of attitudes. He found

that principals with access see the computer as being less useful for
CAI than teachers who have access. He concluded that research is needed

to determine the relationships between knowledge and attitudes.
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In January of 1972, Dwyer discussed materials that were authored
by both teachers and students. He distinguished between dual and solo
modes of computer interaction. With the solo mode the pedagogically-
intended master program is absent from the interaction. The require-
ments that he felt were needed"fbr a system within which such an
educational approach will work include: easy access to the system in
all modes, the full power of the general purpose computing ability
should be available at all times to all users, and the system should
be "approachable" on the educator's terms.

In March of 1972, Allen (1972b) said he felt that the programs
for individualization had to be user—oriented, that the student should
be encouraged to guess, and that it is easier to learn to program a
computer than it is to learn to teach a language. In April of 1972,
Papert and Solomon presented things to do with a computer. In 1t they
gave examples of things that can be done with the Turtle terminal
device. The things include: make a Turtle, use a Turtle, play Space
War, work with differential geometry, make a music box, program a tune,
compose musié, control a crane, make a light show, compose poetry, do
physics experiments, and operate puppets.

In July of 1972, Abelson advocated an effort in exploiting the
new technology. Also in July Zinn discussed the factors-that he
felt were of interest for CAI research and development which include:
balance of control, extent of diagnosis, prescription, variety of in-
formation processing activities, type of interaction, role of the
computer, and the "naturalness" of communication. The major trend in
design is toward control by the learner. He felt that information

dissemination was needed. He felt that cbmpiementary roles for the
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subject matter and the computer science experts are needed. In
summary, he felt that computer literacy was needed.

In September of 1972, Allen (1972a) discussed the pattern that
he saw emerging in the developments which has the following features:
it will avoid the rigidity of the past, and there will be a growth of
computer supplemented instruction (see also Vinsonhaler and Moon,
1973).

In 1973, Bise said he felt that the next shift in technology will
not have a stable pattern of human behavior.,

In March of 1973, Forcier and Grant said they felt that the in-
structor needs to have a consultant available to assist him in using
the media resources that are available. Also in March, Woodson (1973)
presented programming heuristics which include: frame-by-frame, problem
generators, and diagnostic and testing.

In November of 1973, Hedges suggested that the educator who wishes
to explore CAI should: take a programming course designed for educa-
tors, begin reading the more technical journals, and recognize the
educational technologist. Practical first steps that he said were
feasible in many schools at this time include: persuade the school
board to rent a single computer terminal for one year, with a faculty
member supervising its usage; have a faculty member spend a summer
taking computer type coursework; and ask a community member for tech—
nical assistance.

Vinsonhaler and Moon (1973) presented categories of instructional
applications which include CAT (Computer Administered Testing), and
CAdI (Computer Administered Instruction). The instructional activities

that they reported are: preparation, sequencing, presentation, and
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evaluation. They noted that finding a suitable language no longer

appears to present a major obstacle to the development of good in-

structional systems. They felt that CAI for the future needs per—

sonnel who are capable of relating the existing technical tools to
the very human process that is education.

In 1974 Obertino noted that a computer based curriculum must
allow teachers to shape it to their classroom practices before it
will gain acceptance. The behavior of children and the comments of
teachers are the chief sources of information as to what kinds of
materials will have maximum utility and appeal. It was found that
the interactive display could not in itself maintain interest. 1In
May of 197L Tennyson separated instructional support into direct

and indirect categories.



CHAPTER III
THE PARADIGM AND THE INTERVIEW SCHEDULE

This chapter begins with a summary of the literature,that uses
the categories of the paradigm. The remainder of the chapter is a
presentation of the interview schedule which has two major components:

the teacher schedule and the administration schedule.
Literature Summary

An analysis of the literature‘reveals that the paradigm cate-
gories (see Figure 1, page 3) of Interaction Style, Ways the Computer
is Used, and Attitude were emphasized in the positive values. The
problems or negative aspects emphasized the categories: Attitude,
Administration, Amount Available on the Computer, and Programs Avail-
able. The solutions emphasized the categories: Number of Computer
Applications, Interaction Style, Ways the Computer is Used, Interac-—
tion with Computer, Amount Available on the Computer, and Programs
Available.

The solutions covered most of the items in the paradigm while
the negative aspects left the most gaps and emphasized the least.

The categories with the least emphasis for all literature included:
Amount, Time Used, Student Individually, Time Language Known, Number
of Programs Written, Classroom Use Amount, Operating Policies, Sched-

uling, Speed, Known, and Other Hardware.

65
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Amount

The Amount of Time Used in the Creation of Materials was referred
to negatively in terms of requiring the teacher to develop his own
materials. However, this was also given as a solution by some authors.
They also discussed curriculum planning, using the computer for re-
finement rather than for creéting materials, and using teacher comments
and children's behavior as resources for improving materials. The
Amount of Time Used by the Teacher in the Classroom is hinted at by
TV aided CAI, and by the feeling that more préparation is needed in
order to use CAI. The Amount of Time Used by the Student Individually
is implied by the solution that CAI should be used by a single student
at a time., That Time is Used is implied by the problem that there is
a natural time lag and the solution that allocation of teacher ac-
tivities is needed.

The Number of Courses. is implied by the references in the liter—
ature to subjects and courses. The Number of Students is indicated
as a category by the positive value of mass education as well as the
solutions concerning use of a small group and the need to have many to
be trained. The Time Used and the numerations fit within an overall
category of amount of computer use which in the paradigm is called

Amount.

Teacher

The Teacher category in the paradigm is supported by the idea of
teacher assisted computers and by the fact that teachers shape CAI to

fit their classroom practices. The category of Support within the
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Teacher category has the positive values of teacher summary of data
and teacher adaptation assistance as well as the solution possibility
of better motivation.

Within the Support of the Ibaéher category is the subcategory
Number of Computer Applications. This is heavily represented in both
positive vaiues and solutions with no representation from negative as-
pects and the heaviest representation in solutions. The positive values
are information processing aid, unlimited diversity as an aid for edu-
cation, unique contributions for which no feasible alternative exists,
and the identification of special needs of students. The possible
solutions include: the computer as an aid in design and composition,
the subject of computer science, and relating existing tools to educa—
tion. One author spoke of direct support which provides teaching
activities and indirect support in which administrative and informa-
tion processing activities are included.

Another category within the Teacher Support category that has
heavy emphasis is Interaction Style, Here there are some negative
aspects presented while positive values and solutions are about evenly
represented. Positive values of the Interaction Style deal mainly
with the sophisticated reinforcement contingencies that become pos—
sible through the use of the computer. These are techniques to in-
dividualize for differences among students which include variation
dependent on the response of the student, on the history of the
student, and on the response history of the student. These adapta-—
tions could vary the pace, content, scope, presentation style, mode
of presentation, sequence, and difficulty_level. The computer can

give patient attention to the student or be a timed mechanical teaching
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device. These possibilities add to the multisensory adaptation with
miltimedia presentation that can exist with CAI.

The computer could interact also in student production or as a
helpmate to facilitate learning in which the student could control the
direction of the proceedings. Some authors feel that the computer can
provide a humanism due to its lack of discrimination. Thus it could
encourage open-mindedness and develop appreciation of the computer as
an information source.

The problems presented with respect to Interaction Style begin
with the fact that most teachers seem to teach as they were taught
rather than as they were told was right. In addition, use of the
computer requires preparation and many feel that the only reasonable
use of computers is for’calculating. The individualization of in-
struction also has many problems due to the fact that what individual-
izing means is not yet clearly defined by educators.

The solutions given for Interaction Style emphasize the variations
that are possible in diagnosing student needs and in the presentation
of the materials. The balanée of control, modes of computer assistance,
and information organization are discussed. Adaptation would use such
things as the characteristics of the subject matter, the performance of
students, and the history of students. Human factor éomponents are
also presented under solutions and include the processing of natural
language and the naturalness of the communication. An adaptive decision
structure is presented for use in developing and maintaining materials.

Another category within the Teacher Support category is New Ideas.,
There is a small amount of support for this category. Again the em~

phasis is in solutions. The positive values are that the student could
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learn how he learns, that teaching could be less machine-like, that
the teacher could gain a perspective of the subject, and that the
author could discover an organization of his material. The negative
factors were essentially that the high school student does not have
an appropriate background for learning computer science. The solu~
tions include the possibilities of such things as control of the
student's educational environment, the use of behavioral indices to
apply the appropriate media and method, a new educational environment,
and the computer serving as a socializing agent.

The last subcategory of Teacher Support is Ways the Computer is
Used. This category has almost as much emphasis in the literature as
the Interaction Style category. The positive values for the Ways.the
Computer is Used include: improvement over traditional education in
terms of both teaching more and making more effective use of time,
scientific education, and.top~-flight instruction. The main emphasis
in the solutions’is things that are different from the traditional
classroom such as clinical teaching, library resource, text manipula-
tion and drawing, instructional stability, and synthetic confrontation
therapy. The computer provides enrichment in many ways and can pro-—
vide guidance. The computer can be used for problem solving, gaining
insight, providing safety and expediency through the use of models and
simulations, and extending and complementing natural learning skills.

The problems in the Ways the Computer is Used include: the lack
of adequate theories and valid experience, it is a docile teaching
system, and it encourages passivity. The solutions presented in the
literature emphasize such things as CAI, CBI, CMI, CEI, CSI, CAT, and

computer administered instruction, as well as the computer as subject
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or as tool for instruction, in research, and in management. The solu-
tions also include uses in support of the teacher such as data gather-
ing and handling, aid in. instructional management, vocational and
clinical guidance and counseling aid, and tool for dissemination of
information. The research uses include psychological experimentation,
instructional development, and laboratory computing. The student uses
include problem solving, tool for learning, simulations of both black
box and Monte Carlo types, and information retrieval. There are also
presented techniques for use, unique contributions of the computer,
and technical aspects of computer use.

The Instruction Types subcategory within thg category Ways the
Computer is Used in Teacher Support also emphasizes solutions with
only one negative aspect.‘ The positive aspects for Instruction Types
include automatic grading and teaching, assistance with instructional
management, improving skills, providing access to library resources,
and analysis of specifics. The problem is that positive skill develop-
ment was reduced. The solutions include drill and practiée, tutoring,
simulations, gaming, and inquiry types of instruction for learning
inteliectual and/or task skills. quorial types can be linear, branch-
ing, adaptive, Socratic, didactic, ad 1lib, teacher-controlled, or
student—-controlled.

The Logic Complexity subcategory of Ways the Computer is Used has
more negative aspects and less of both positive aspects and solutions
than Instruction Types has. The positive implications of Logic Com-
plexity include complex internal branching and complex instructional
strategies. Contributing to these complexities are the rich evaluation

criteria and .selection functions as well as versatility of response
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accomodation and intricacies’of the material. The negative aspects
include the fact that inadequate complexity of CAI materials has been
made available since the internal complexity of the computer has not been
externalized. This points out the complexity of the programming neces-
sary and‘the limitations of selective teaching CAI programs. The
solutions indicate a trend away from sequential programming with its
sequencing and selection rﬁles to generation and assembly procedures,
response processing and feedback, and self-modifying strategies.
Response sensitive strategies could use rate of learning, intrinsic
characteristics of both the subject matter and the student, and base-
line performance data for adapting instruction.

The last subcategory of the Ways the Computer is Used for Teacher
Support is Language Level. No positive or negative aspects occur for
this entry whilé solutions are poorly represented. Conventional com-
pillers and interactive translators can be used as can adapted conven-
tional or instructional versions. The’instructional language continuum
has two dimensions which start with selective presentation and degener-
ative presentation. Both have at the other extreme the generative
development of the presentation by the computer.

Another subcategory within the Teacher category is Attitude. This
category has considerable negative aspects with few solutions (which
supports the current thesis!). The positive aspects deal with the
effect on the future, the intuitive value, and the substantial innova-
tion that the computer provides. Thus it is a valuable learning
asset that improves performance, reduces instructional time, and im-
proves'the availability of education. The interaction with the com-

puter has been found to improve attitudes and decrease apprehension
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about the computer. Otherwise the person's environment is the source
of the image of the computer. Outside effects of the computer include
amplification of man's powers, reaching new groups, and modification
of social integration.

The problems presented for the Attitudes category emphasize
change. Some feel that change must be evolutionary while others feel
that CAI will fade like other promising approaches. Change elements
include: the political myth in which politics are believed to be
holding back the development of CAI, the conflict over the best use
of CAI, the effects of CAI, and the speculative nature of CAI. The
lack of communicatian is a source of the reluctance to change. There
is poor dissemination of results, a scarcity of good demonstrations,
and a lack of knowledge of the potentials of CAI. This lack of com-
munications also allows the computer to continue to be a world that is
unknown to educators. The fear that they have as a result is: of
change, of computers and terminals, bf radical departure from tradi-
tional education, and that man will bécome a tool of his tools. The
lack of communication also contributes to the feeling that authors see
as excess standardization, dehumanization, and a threat to individuality.
The lack of communication also contributes to the lack of acceptance
of the computer in general. In fact, instructional technology as a
whole is poorly accepted. The teacher 1s seen by educators as a total
Instructional system in spilte of the technology of books and chalkboards
that they traditionally use. There 1is low motivation for change and
disagreement about the usefulness of CAI which results in either s
"walt and see" attitude or the view that CAI i1s merely an addition to

the educatlonal process.
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The emphasis of solutions for the Attitude category is psycholog-
ical change. Techniques for changing attitudes about CAI are presented
by some authors. Other authors emphasize the uée of the computer only
when it is the best method, or making the contributions with the com-
puter that it makes possible. Another suggestion is that research into
the relation between knowledge and attitudes be undertaken.

Subcategories for the Attitude category include Community, Admin-
istration, Teachers, and Students. The emphasis, of course, was on
teachers, but that emphasis was negative. The only positive comment
within the Attitude category is about students. The coverage for
this entire set is light.

The Community Attitude had the problem that there is an imagé
of the computer programming the student. The problems are that
society does get what it wants; therefore, a re-evaluation of social
assmmptions for education is needed. The general solution is a public
relations program.

For the Administration category the fear of competition with
administration is the negative factor while the problems are pre—
sented in terms of the effects on the‘organization, especially the
power structure. The solutions emphasize redefinition of the admin-
istration role, and data thét CAI could make available to the adminis-
tration.

The attitude that is reported for Teachers indicates that either
a new teacher role will develop or media will begin to compete with
the teacher. Teachers are said to fear replacement, loss of affec-
tion, loss of status, and students whofknow something they don't.

Thus there is a lack of involvement and teacher acceptance due to
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ignorance of the potentials that the computer offers. This causes media
to be used as add-ons and innovation to be poorly accepted by teaching
areas. Some authors feel that this is due to the teacher's conception
of teaching. Solutions that are presented include: release the

teacher from routine activities (which the computer can do), change

the teacher role; and ggin teacher aceeptance. Some authors note that
there are teacherslthat should be replaced by machines.

Student attitudes have the positive value that the computer can
allow student input. The problems include the possibility of stimulus
deprivation, addiction to the computer, competition, and interest in
the computer rather than the subject. The effect on conduct could
also present problems. Solutions include communicative relationships
with extra-human entities in which the impersonal nature of the com-
puter can reduce tension in some students.

The next major category under the Teacher category is Experience
with the Computer. The emphasis is negative in this category while
the entire category is poorly represented in the literature. The
value that experience can have is in helping to establish long-term
feasibility. The negative aspects are that there is little nonvicar-
ious experience with actual CAI systems, that there is poor distribu-
tion of use and that utilization needs to be better. The solutions
inelude field tests and the production of a continuous "Hawthorne
experience" with CAI.

The subcategories within the experience category do not appear
in the literature. However, the experience with the computer is indi-
cated by the Time a Language 1s Known and the Number of Programs

Written. A large number of programs per unlt of time implies active
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development of computer applications. Classroom Use Amount is the
important factor revealing computer experience for a teacher., Here

heavy use 1indicates that resources are availlable as well as interest.

Administration

The next major category is Administration. This category is
supported in the literature by negative aspects and solutions mainly
with almost no positive aspects. The infrequently cited positive
aspects are that the computer can reduce costs and that federal aid
may be available to support computer use. The emphasis of the nega-
tive problems is on organizational principles. The authors noted
that the educational system is designed for stability, exhibits in-
stitutional rigidity, and is characterized by local autonomy. They
feel that the gap between organizational and human needs is maintained
by bureaucratic complications. Thus the organization is resistant to
change although some authors feel that educators are too quick to
accept generalizations. Basically, the resistance to change is
probably due to the many educators who feel the computer does not
conveniently fit the current educational structure. The negative
aspect of cost was deliberately deemphasized by this author, but the
combination of high cost of computing and inadequate staff and financ-
ing along with the difficulty of calculating benefits from CAI affects
administrators.

The solutions presented.for the Administration category emphasize
planning the integration of CAI into schools. The authors say that it
should be planned as an innovation program and that innovation requires

a conscious design. They also say that a value comparison needs to be
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established so that the value of the computer in instruction can be
shown. Many ideas are presented for trying CAI. Authors also feel
that there is a requirement for costs to be reduced or at least be the
game as traditional instruction.

The subcategory of Support 6f the Teacher within the Administra-
tion category has its emphasis on solutions and little representation
of positive aspects. The positive values of the computer in support of
the teacher are clerical duties, information handling, and the possi-
bility of information exchange. The negative aspects include a lack
of effective training programs, a lack of empirically validated theory,
a lack of incentives, the feeling that the teacher is not the best
producer of materials, and the fact that psychologists are not study-
ing instructional problems.

The solutions in the Support of the Teacher subcategory begin
with training educators to use the computer. One investigator finds
that educational technology skills are best for supporting use of the
computer while another says that the skills to use CAI include: oper-
ation of a terminal, the ability to program instructional materials,
and mastery of the subject. User groups, professional organizations,
and other means of sharing information support training by providing
a means of sharing information and the results of development. Cooper-
ation along with better status for CAI can result from such communica-—
tion. Many articles emphasize the need for a team effort in writing
materials.

There are three subcategories within the category of Support of
the Teacher., These are Money, Released Time, and Resources Available.

The emphasis in the literature is on Resources Available while the
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positive aspects are poorly represented.

The category of Money within the Administration Support of Teacher
is poorly represented, probably because it is assumed that if money
were available for computing it would automatically be extended to the
teacher. The negative aspects are that rapid change is expensive and
that funding policies don't usually reach the teacher. The problem is
that there is a Vicious circle in which a demonstration is required in
order to get money but the demonstration can't be produced without
money. The solutions include incentive mechanisms to encourage com-
puter use and mater<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>