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ABSTRACT .

This thesis examines, conceptually and empirically, the educational
role of microcomputers in primary schools. The first part of the thesis
is, in the main, theoretical. It is concerned with making more explicit
the meaning of the term "computer education" and the kinds of activities
to which it may legitimately refer. The first chapters seek to
substantiate the argument that, in essence, "computer education” is an
attempt to use computers in ways which foster and promote the quality of
the educational processes provided by schools.

Having considered computer education from a theoretical
perspective, it is then explored empirically. An interpretive research
methodology was utilized. The methods used to gather data were thus
mostly qualitative, rather than quantitative. Case studies were undertaken
to illuminate the ways in which computer education was interpreted in
three primary schools. Attention focused on the educational values
implicit in policy and practice and on identifying correspondence and
discrepency between how computers were used and the educational
philosophies espoused by individual teachers and schools. The empirical
research revealed that imprecise, non-explicit and largely unarticulated
intentions were being pursued by teachers in their employment of
computers. No particular educational rationale was being explicitly
adopted, even though, some close affinity between educational values and
classroom practice would seem to be essential if the notion of "computer
education" is to have any real meaning.

However, the conclusion of this thesis is not to doubt the
importance of microcomputers in primary education. Rather, it is to
suggest that fundamental questions about the educational purpose of
computers need to be more rigorously addressed if computers are to be
integrated into the curriculum of the future in ways which hold out some
promise of improving the quality of educational experiences offered by
primary schools.

(xii)



PART ONE:

COMPUTER EDUCATION: CONCEPTUAL CONSIDERATIONS.




Chapter One: "COMPUTER EDUCATION": INTERPRETATIONS FROM THE LITERATURE.

1.1 Introduction.

Virtually all schools have a microcomputer: what has its
introduction meant for the curriculum, the teacher and the pupils? What
is "computer education"? A study of the literature makes it apparent
that there is no consensus of opinion about what "computer education”
actually means. Consulting the literature for an answer to a question
like, "how should computers be used in schools?" is likely to result in
disappointment and confusion. There really seems to be no clear answer to
this question, and others like it. "Computer education", like Joseph’s
coat, appears to be of many colours.

This thesis addresses the question of the rationale behind
"computer education". One of its main purposes is the clarification of
such questions and the articulation of some tentative answers. Having
clarified the issues, the way in which computers are used in primary
schools today is then explored and assessed. Thus, the thesis is both
analytical and empirical: analytical in the sense that it incorporates a
sustained effort to clarify the meaning of computer education; empirical
in the sense that it includes a study of classroom computer use.
Questions of the type, "how should computers be used in schools?" first
need to be explored analytically and hence, philosophically. Empirical
investigation can then be used to reveal the extent to which the
interpretation of "computer education" gained from the analytical work is
actually being fostered and promoted in present day primary schools.

The empirical research of this thesis is not focused on some large



scale survey of computer use in primary education: it is not merely
concerned to describe what is currently happening in primary schools.
Rather, it is concerned with assessing the extent to which what is
happening conforms to what ought to be happening. Thus, the thesis does
not just address the practice of computer education, or just its theory.

Its focus is the point where theory and practice meet.

1.2 The First Problem.

From the literature, it is apparent that there are no clear answers
to questions relating to what "computer education" should involve. One of
the obvious reasons for this state of affairs is that the computer does not
merely perform some single function or role: its uses are many and varied.
Within education, the value of the computer entirely depends upon the way
in which it is used, and who is using it. The computer can be used for
anything from "drill-and-practice"” instructional programs, to the creation
of an environment in which children can, for instance, explore geometrical
concepts. The literature offers plenty of advice about what "computer
education" should be all about, but as often as not, this advice is in
conflict, a point which Mc.gee (1984) recognizes in his complaint about
the "amazing" lack of a visible coherent policy for computer education.

One obvious way to examine the term "computer education" is to
look at the reasons why schools have been provided with microcomputers.
How is the expenditure justified? The literature suggests motives for

such an investment.



1.3 Preparing For A Computer-Based Society.

Schools have often explained the introduction of computers by
claiming that pupils will need to be prepared for a computer-based
society. For example, the Independent Schools Microelectronics Centre
(1985) states:-

"The main reason for introducing computers into schools is to

prepare all pupils for the inevitable contact they will have with

them both in and out of school later in their lives." (p2).
And the Microelectronics Education Programme (M.E.P.) was set up to help
schools with this task:-

"The aim of the Programme is to help schools prepare children for a

life in a society in which devices and systems based on

microelectronics are commonplace and pervasive."

(M.E.P. Information Leaflet, Oct. 1984.)

This aim of the M.E.P. implies both that the microelectronics technology
will create pervasive changes in society, and that "computer education”

is all about preparing pupils for a computer-based society. Further, such
statements assume that it is the schools’ task to so prepare children.
Associated with such implications is the idea that schools should imitate
nlife" outside school. Yet, as Peters (1967) has pointed out, this
distinction between what goes on in classrooms and outside them (industry,
politics, agriculture, rearing a family) is a false one. For, what goes
on in classrooms:-

"can and should spill over into things that go on outside, and

transform them.... As a result of them, what is called ’life’

develops different dimensions." (p8).
Also, it could be said that rather than preparing pupils for the world

outside, schools should encourage pupils to question and change society.

Quite clearly, these assumptions and implications can be



questioned. The M.E.P. may hold such views, but how do the schools
themselves see the place of the microcomputer? Preparing pupils for a

computer-based society is just one possible reason for its introduction.

1.4 The Roles Of The Microcomputer In Education.

Having purchased a microcomputer, its educational role may be
regarded in many other ways. Sheingold et al (1983), in their survey of
schools’ and teachers’ attitudes to the computer, discovered that most
schools and teachers see a variety of purposes to which the microcomputer
might be put. These include:-

-enhancing basic skills - drill-and-practice;

-an object of study - programming and computer literacy;

-a mode for delivering the curriculum;

-a resource for the teacher to use when appropriate;

-a reward for completed work;

-enhancing logical thinking and problem solving;

-enhancing motivation;

-adding fun to learning;

-helping children become comfortable with the technology;

-a learning environment for investigation;

-enriching the existing curriculum;

-introducing new areas of learning (word processing, data manipulation).
Thus, for teachers and schools, the microcomputer is considered valuable
for many different reasons. Are all, or any of these reasons for using

the microcomputer in school, educational reasons? Several writers have

pointed out that the actual ways in which computers are being used in



schools have been initiated by less than educational considerations:-
"Most of the initiatives and funding programmes for the development
of educational computing during the past 15 years has been
prompted by political and technological considerations, and only
subsequently justified in educational terms...."
(Rushby, N., 1985, p27)
Other commentators too (Kelly, 1984) have recognized that this is
partially a consequence of the fact that the major initiative behind the
development of computer use in schools came from the Department of Trade
and Industry rather than the Department of Education and Science. And
this might have important implications since the D.T.I. and the D.E.S.
have quite different underlying philosophies. As a result, Kelly (1984)
suggests that attention might be deflected:-
"from education to instruction, from Humanities to the Sciences,
from the liberal to the vocational, from the worthwhile to the
utilitarian...." (pl63).
This indeed is a strong claim, but it is vital to examine the rationale
behind the development and use of the computer in education. The term
"computer education" may be, and is being, interpreted in different ways.
And it is likely that different interpretations will have different
implications and will be justified on different grounds. But what are

these interpretations? How is the term "computer education" currently

being understood?

1.5 Learning About The Computer.

To some, "computer education" means "learning about the computer”.
Computers in schools are objects of study. Such study may fall under a
number of headings: "Computer Awareness", "Computer Appreciation”,
"Computer Studies", "Computer Literacy", "Information Technology".

Unfortunately, these titles are not clearly defined and may mean different



things to different people.
1.5.1 Meaning Of Terms: "Computer Awareness" And "Computer Literacy".

Most frequently debated is the difference in meaning between
"Computer Awareness" and "Computer Literacy". In earlier writings,
"Computer Literacy" seemed to be something of a blanket term. Under its
heading, children might have gained knowledge about how computers work,
how they are used and their effects on society, as well as knowledge of
programming. More recently however, the term "Computer Literacy” has been
distinguished from "Computer Awareness". For example, Watt’s, (1982)
concept of "Computer Literacy":-

"...goes beyond its common definition as a body of information

primarily about computers... That... should more appropriately be

termed ’'computer awareness’... I think of computer literacy as a

cultural phenomenon which includes the full range of skills, of

knowledge, and understanding, values and relationships necessary

to function effectively and comfortably as a citizen of a computer-

based society." (p56).

Even if it is established that, for some, the production of the computer
literate pupil should be an objective of the curriculum, it is still not
clear what the children should actually learn. Wilkinson (1983) asks:-

"What kind of computer literacy do we want students to attain...?

Definitions of computer literacy vary greatly. Some argue

forcefully for teaching children, even very young ones, to program

computers..., others argue, with equal force, that universal

literacy in programming is unnecessary and may be infeasible." (p4).
Thus, "to program or not to program?" is one of the prominent questions
raised in the debate. As far as the Independent Schools Microelectronics
Centre is concerned, programming is not an essential feature of "computer
education":-

"....all pupils should appreciate both the power and limitations of

the computer and recognise its implications for society. The object
is certainly not to turn them all into computer programmers." (p2/3).



On the other hand, Hoyle (1983) insists that:-
"If computer literacy is a desirable aim for all pupils then
practice in programming and operating will be at the centre of
this." (p56)
Leaving that issue aside, some schools, particularly primary
schools, do not profess to offer Computer Literacy courses as such.
Rather than considering "computer education" as "learning about

computers", they prefer a broader interpretation: "learning with

computers”.

1.6 Learning With Computers.

Those who favour "learning with computers® tend to prefer a
cross-curricular approach where the use of the computer becomes part of
the everyday activities of the classroom, rather than something to be
timetabled into subject boundaries. For example, M.A.P.E. (Micros And
Primary Education) states that it:-

",...does not want to let ’'microelectronics’ become a subject

within the Primary School curriculum, for we believe the new

technology is so essential that it must be absorbed into the very
fabric of Primary/Middle School Education.... We also abhor its
being locked only into mathematics and science - its use must be
developed across the curriculum, and as a thinking tool."

(Jones, R., March 1982, p5.6).

There are others too (Lewis, 1982) who stress that the computer should

be seen as a tool; a resource to be utilized by teachers in their efforts
to encourage pupils to learn, rather than an object of study. Writers
(McGee, 1984; M.E.P., 1984) speak of the computer enlivening, enriching
and extending the educational experiences offered to children; of the

computer adding vitality and excitment to the learning. Generally, it

seems to be accepted that the computer has a lot to offer schools, that



potentially it has great educational value, but it remains unclear about
the ways in which the computer, as a learning device, should be used in
order to tap its great potential.

"Learning with the micro" covers a vast multitude of possible
computer applications. What does "learning with the micro" mean? As
already established, within an educational setting the computer can take
on a number of roles. For example, it may act as a textbook, a teacher, a
pupil, a partner, an examiner, a blackboard, an instructor, an exerciser,
a laboratory or a demonstrator. Which role(s) should be adopted?

1.6.1 Advice From The Literature.

When the literature is examined for information about the way in
which the computer can act as an aid to learning (rather than an object of
study), a myriad of advice is found. Some commentators see the role of the
computer as a resource that should be an integral part of the school.
Haydon (1984) considers that:-

"It is not desirable to treat the micro as anything other than a

resource to be used as and when appropriate within the learning

environment which a school seeks to establish... It is merely a

tool..." (p3).

And Wilkinson (1983) recommends that:-

"Like any tool, the computer should be available when needed but
otherwise should be in the background..." (pll).

As for some kind of justification for its introduction, Peake (1984) says
quite simply that:-

"The computer is part of our world and as such should integrate
fully into the curriculum as part of what we are doing." (pl13).

The computer may be part of our world, and it may also be exciting and
motivating but is this sufficient justification for its introduction?

Sheard (1982) warns:-



"The justification of novelty and higher motivation must not be
excuses for programs which do nothing that a teacher, a blackboard,
a book or a worksheet could do as well if not better.”

And continues:

"Not all C.A.L. (Computer Assisted Learning) programs will be new
and exciting, but at least let us not use computers to perpetuate
bad teaching techniques."” (p5.35).

Finzer and Resek (1984) are in agreement:-
"Too much of what schools do with computers now is either focused
on studying the computers themselves... or could be done as well or
even better without the computer.® (p5S8).
Children can learn witha computer in a number of ways, and it would seem
fair to suggest that some of its uses are potentially more educationally
valuable than others. The introduction of the computer does not
automatically improve educational provision. For instance, some writers
are critical of the way the computer is sometimes used solely for
instructional, drill-and-practice purposes:-
"If the machines... are only to be used to support practice work in
the ’basics’ then it is very difficult to justify their purchase.
The curriculum possibilities are far wider than drill and practice.”

(Garland, R., 1983, p79).

But, Wilkinson (1983) has pointed out that those who design software often

see computers as:-

"valuable primarily for drill and classroom management, a way to
occupy students with ’individualized instruction’". (p202).

Papert (1980) is critical of such employment of the computer (though
recognizes its prevalence): he sees this as the computer programming the

child:-

"In most contemporary educational situations where children come into
contact with computers the computer is used to put the children
through their paces, to provide exercises of an appropriate level of
difficulty, to provide feedback, and to dispense information. The
computer programming the child." (p19).
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But there are alternative ways to utilize the micro; Papert continues:-
"In the Logo environment the situation is reversed: the child,
even at pre-school ages, is in control: The child programs the
computer."” (pl9).
Others recognize and recommend other uses:-
"The retrieval and manipulation of data is the essential facility
of the computer... We need to encourage children to use the
computer and databases for project work and learn how to use the
information they gain." (Fothergill, R., 1982, pl2).
It is clear that, within the educational setting, the computer can take on
a number of roles, and that there is no established agreement about the
way in which the computer should be used in schools. Indeed, uses are
so diverse that the literature reveals several attempts to classify the
roles of the micro in the school setting.
1.6.2 Classification Of Uses.
Taylor (1980) suggests three modes for understanding the
application of the computer in education:-
"In the first, the computer functions as a tutor. In the second,
the computer functions as a tool. In the third, the computer
functions as a tutee or student." (p2).
Briefly, Taylor explains that the computer in the role of a tutor presents
subject material to which the student responds; the computer evaluates the
response and as a result, determines what to present next. Functioning as
a tool, the micro needs to have some useful capability programmed into it
such as statistical analysis or word processing. And as a tutee, the
computer allows itself to be tutored. To do this the learner needs to be
able to program. It is not the place here to examine the relative merits

of such computer roles. This will be tackled in later chapters. At the

moment, the concern is with attempts to classify computer use in schools.
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There is no universal agreement with Taylor’s classification of
computer use. A number of writers appear to apply the word "tool" almost
as a blanket term covering most uses of the computer, including using the
micro as a tutor and tutee. A much clearer classification has been
developed by Kemmis and colleagues (1977):-

",..we propose... three paradigms of education through which we

may grasp the major ways in which the developers of computer

assisted learning conceive the curriculum task. We have called
these paradigms the ’instructional’, the ’revelatory’, and the

'conjectoral’.” (p24).

To explain briefly, within the Instructional paradigm the computer acts as
a patient tutor presenting drill-and-practice lessons; in the Revelatory
paradigm, the computer presents a simulation of a real world situation;
and within the Conjectoral paradigm, the computer is used to help the
pupil formulate and test his/her hypotheses. Kemmis et al also suggest a
fourth paradigm which they term the "emancipatory" paradigm. In this case
the computer is used to reduce "inauthentic labour". These paradigms will
be examined in greater detail in Chapter Two. They are referred to here

simply to reinforce the point that computer use can be, and is, classified

in a variety of ways.

1.7 Changes And Implications.

Writers tend to agree that the micro has "educational potential"
and some are aware that its introduction could create important changes,
and powerfully affect schooling as it is known today: the M.E.P. (1984)
comments: -

"The micro in the primary schools may be treated as an additional

feature of the curriculum: it may, on the other hand, be an agent

of fundamental change." (p6).

Contemplating the extent of this "fundamental change", Rushby (1985)
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thinks that the micro could be a major influence on the way in which we
teach and learn. The M.E.P. (1984) indicates more specific areas where
computer use in primary schools is likely to have important consequences,
namely, curriculum content, the sequence of learning, the rate of learning
and the way in which learning takes place. And if these changes do occur,
what might be the consequences? Megarry (1983) believes that computers
will profoundly affect what is taught, which could lead to:-

“,..different skills and perhaps a new role for the teaching

profession. In the longer term the microelectronics revolution

places a question mark over the very existence of schools and
colleges as educational institutions." (p20).

Thinking along similar lines, Papert (1980) conjectures that:-
"The computer presence will enable us to so modify the learning
environment outside the classrooms that much if not all the
knowledge schools presently try to teach with such pain and expense
and such limited success will be learned, as the child learns to
talk, painlessly, successfully, and without organised instruction.

This obviously implies that schools as we know them today will have
no place in the future." (p9).

Some writers, clearly, rate highly the power of the computer to affect
education. Are their predictions acceptable? More needs to be uncovered

about computer education before reasoned assessment of how micros might

affect education may be made.

1.8 Issues Arising From The Literature.

The literature is conspicuously lacking in attempts to formulate a
well grounded account of the educational value of computers, and the
various consequences they may have on our understanding of education
itself. Of the few attempts that have been made, no established positions
have emerged. The meaning of the term "computer education" is diverse and

there is no clear consensus of opinion about what "computer education”
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should concern. Which uses of the computer may be bracketed under the
heading "education", and why? Are computers being used in schools in ways
that have dubious educational validity? Is what is going on under the
title "computer education" improving the quality of the educational
provision made by schools? If there is "improvement", is it merely
improvement in the instrumental efficiency with which existing curriculum
objectives are pursued, or is it improvement to the educational quality of
the processes themselves? What are the effects of computer use on our
concept of education, on teachers, and on the nature of learning. Does the
computer affect what is learnt or the way in which it is learnt? Will the
computer change the curriculum and indeed the purpose of schools?

In order to answer these questions, criteria (in terms of which
different attitudes and approaches to computer education can be identified
and assessed), need to be established. Clearly such criteria cannot
simply be distilled from a survey of the computer education literature.
They can only be established by first forming some coherent criteria for
determining the educational value and validity of any policy or
practice. Once these criteria have been established, it may then be
possible to distinguish those uses of the computer which are "educational"
from those which are not. They may also assist in the critical assessment
of developments in computer education that are (or are not) educationally
desirable. It is with the articulation of these criteria that Chapter Two

is concerned.
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Chapter Two: EDUCATIONAL THEORY AND COMPUTER PRACTICE.

It is clear from the examination of the literature in Chapter One
that there is no agreement concerning the meaning of the term "computer
education", and that uses of the computer are many and varied. It seems
equally clear that "computer education" lacks what might be called a
theory of computer education, that is, a substantial theoretical
rationale which could clarify its meaning, justify its educational purpose
and provide guidelines for its future development. The question, "can
computers improve the quality of the educational processes offered by
schools?" is of key importance in an examination of the purpose of
microcomputers in education. In raising this question, it should be made
clear that the computer cannot be abstracted from other factors that can
contribute to the computer’s effect on educational processes, (such as the
quality of the teachers, the type of pupils or the ethos of the school)
and that the computer’s effect can be not only positive, but also
negative, or indeed neutral. This important question may be restated as:
"under what circumstances can computers improve the quality of the
educational processes offered by schools?". Yet this question is still
not as staight-forward as it might at first appear. It raises many other
questions which demand examination before it can be fully understood: what
does "quality" mean? How can it be assessed? What is meant by
"educational processes"? How can it be recognized when the computer is
being used for a distinctively educational purpose, rather than for some
other purpose? Before it can be seen whether or not the computer is

contributing to an improvement of the school’s provision, it must be clear
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both what "educational provision" means, and what would constitute its
improvement. Clearly, since there exist different ideas about what
"education" means, there are also different ideas about what would
constitute an improvement to its quality. Additionally, the computer does
not merely perform some single function or role, and, it is anticipated
that the way in which it is chosen to be used (or whether it is used at
all), will depend on what is thought to be educationally valuable. There
are, for example, significant differences in the educational philosophies
underpinning the use of the computer for Papert’s Logo (examined in detail
in Chapter Seven) and the use of the computer for instructional learning.
Howe and du Boulay (1979) comment:-
"The diversity of educational roles reflects the computer’s ability
to do a wide variety of tasks, as well as different educational
philosophies." (p241).
And each philosophy will have different implications for the learner, the
teaching methods and the role of the teacher, and the curriculum. Howe
and du Boulay continue:-
"Each program can be located on a dimension anchored at one end by
the view that students ’'learn by being told’, and at the other end
by the view that they 'learn through discovery'. The teaching
methods associated with the former method promote ’instructional’
learning to satisfy the teaching objective of achieving a high
level of performance in certain relatively limited functional
skills. In contrast, those associated with the latter view promote
’relational’ learning to satisfy the teaching objective of getting
the learner to build relationships between new and old knowledge,
making him better equipped to handle varying tasks." (p24l).
This point is reiterated by Sheingold, Kane and Endreweit (1983) who

recognise the different implications computer use can have for the

learner:-
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"Computer-assisted instruction... puts the learner in a relatively
passive stance vis-a-vis the computer and emphasizes drill and
practice. In contrast, new approaches emphasize placing the
learner in an active role. Giving the child the initiative,
enabling the child to take control and become the actual computer
programmer, is thought to facilitate powerful learning in many
domains." (p4l3).
To claim that the computer is being used for educational purposes assumes
some background conception of what education is and what it is not.
Thus, decisions regarding the use of computers in school are inevitably
based on some idea of what education is all about and on how children
learn: policies and decisions about computer education are policies and
decisions about education itself, its purposes and aims. Cuffaro (1984)
comments: -
"The discussion of micros in education has become an arena in which
one can learn a great deal about education itself. In explaining,
describing, hypothesizing and questioning what computers can and
will do in education, statements are also made, implicitly or
explicitly about the purpose of education, teaching, the content of
the curriculum, and the nature of the learner.® (p53).
This second chapter seeks to undermine the view that computer education
can be treated in isolation from other more fundamental questions about
the nature of education. Failing to see the mutual inter-dependence
(between computer education and education itself) is an error, and one
which is made by many writing about "computer education", as a look at the
literature reveals. Treating computer education in isolation distorts the
nature of the problem. A first step towards an understanding of the
gquestion "under what circumstances can computers improve the quality of

educational processes?" is an examination of the concept of education

itself.
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2.1 The Concept Of Education.

What can be said of the question, "what is education?". What does
it mean to call some process "education" rather than training,
instruction, conditioning or even indoctrination? Should the term
"education" be used to refer to a process of military training for
instance? Does "education" refer to all that takes place in school? If
not, what should be excluded?

An analysis of the literature of the philosophy of education
reveals attempts to grapple with such questions. Many writers have gone
to great length to explicate the concept of education, and two things are
clear: one is that it is a very difficult question to tackle; the second
is that those who have studied this question have come up with some very
different responses. This is important since the view of education that
is supported will have implications for practice. And 