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Introduction

Since educational technology emerged as a discipline in its own right
in the years following the end of the Second World War, whole libraries
of books have been written on virtually every aspect of the subject.
Despite this wealth of material, however, there has been a noticeable
lack of books that can be used as a basic ‘primer’ in the field, that is,
books that give a simple overview of the main aspects of educational
technology and explain how adopting an educational technology-based
approach can help to improve the efficiency and effectiveness of the
average teacher or lecturer.

This book has been written in an attempt to fill this gap, and we see
it as having two main roles, namely, as a handbook for practising
teachers and lecturers who want to learn something about the principles
and practice of educational technology so that they can use it in their
day-to-day work, and as a basic text for traince teachers and students
of education who are studying educational technology as part of their
courses. The book should also prove useful as an introductory text
for students of educational technology.

Since the book is not based on any particular educational system,
and deals with the various topics covered in fairly general terms, we
also hope that it will prove just as helpful to American, Australian
and other English-speaking readers as it does to those in Britain.

The main text of the book consists of 11 chapters, each of which
deals with a different aspect of educational technology.

Chapter 1 gives a broad introduction to educational technology,
explaining what is meant by the term, introducing the ‘systems
approach’ that underlies its thinking, and outlining a brief historical
account of the way in which the field has developed since thelate 1940s.

Chapter 2 then describes two fundamentally different approaches to
education, within the context of which virtually all important develop-
ments in educational technology have taken place — the traditional
‘teacher/institution-centred’ approach and the more recent ‘student-
centred’ approach.

Chapter 3 deals with the subject of educational objectives, the
formulation of which should constitute the starting point of any
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systematic approach to course or curriculum design. It explains the
difference between ‘aims’ and ‘objectives’, offers guidance on how
objectives should be written, and discusses the different types of
objectives.

The next three chapters deal with the three main types of teaching
methods that can be employed in implementing a course or programme
of instruction, Chapter 4 dealing with ‘mass instruction’ techniques,
Chapter 5 with ‘individualized learning’ techniques and Chapter 6 with
‘group learning’ techniques. In each case, a general discussion of the
various methods that can be used and an analysis of their respective
strengths and weaknesses is followed by a review of the different media
and techniques that can be used to support them or put them into
practice.

Chapters 7 and 8 then deal with the related topics of student assess-
ment and course evaluation, explaining the overall role of each in the
instructional process and describing the various techniques that can be
used to carry them out. '

Chapters 9 and 10 deal with two aspects of educational technology
that have become progressively more important during the last 20 years
and seem certain to become even more important during the next,
looking at the role and organization of resources centres and at the
various ways in which computers can be used in education.

Finally, Chapter 11 takes a glimpse into the future, trying to
identify the main trends that underlie current educational technology
and making informed guesses as to how these will have affected the
overall educational scene by the year 2000.

The book also contains four reference sections, which have been
included in order to increase its usefulness as a handbook.

The first is a comprehensive glossary of terms used in educational
technology, defining over 800 words and phrases that teachers and
lecturers are likely to come across in the course of their work; these not
only cover the ‘hardware’ and ‘software’ aspects of educational techn-
nology, but also the highly important intangible aspects of the subject
(sometimes described as the ‘underwear’).

The second is a wide-ranging bibliography that lists over 350 books,
papers and articles relating to the subjects covered in the individual
chapters. This will enable readers to study in greater depth any topic
or topics in which they are particularly interested. Full bibliographic
details about all books, articles or other publications specifically
referred to in the main text are given in the Bibliography under the
appropriate chapter heading. :

The third is a country-by-country list of some of the main pro-
fessional bodies, associations and other organizations that are involved
in the educational technology field and the various specific aspects
thereof.

The fourth and final section is a detailed keyword index to the
material covered in the main text.



CHAPTER 1

The Nature of Educational Technology

Introduction

To most people, the term ‘educational technology’ is, at best, con-
fusing, and, at worst, downright off-putting. To some, the term is
associated solely with the technical equipment and media of education —
such as overhead projectors, television, tape-slide programmes, etc.
Others take the view that educational technology involves a clinical,
systematic analysis of the entire teaching/learning process in an attempt
to maximize its effectiveness. Indeed, extreme proponents of the
Jatter view have sometimes been accused of treating learners more like
‘impersonalized battery hens’ than as ‘people with inquiring minds who
thrive on intellectual stimulation and human contact’ — a view with
which we have some sympathy.

Largely because of this confusion over its meaning, there can be
little doubt that educational technology has now become a rather
unhelpful jargon expression. Indeed, many practitioners working in
the field are embarrassed by it, and, in some cases, have even made an
attempt to disown it; several former ‘educational technology units’ in
colleges and polytechnics have, for example, recently been re-named
as ‘educational development units’, ‘learning units’, or something
similar. No one has so far managed to come up with a better name,
however, so we appear to be stuck with it for the time being, and, for
this' reason, we will continue to use the term ‘educational technology’
throughout this book. : :

The perceptions of what constitutes ‘educational technology’ have
evolved over a period of about 30 years, and its exact nature is not
easily explained. Indeed Kenncth Richmond, in his excellent book
The Concept of Educatfonal Technology (1970) devotes the first
70 pages to a discussion of what educational technology is, and of the
different connotations of the word ‘technology’. :

In this chapter, we will describe some of the general ‘aspects’
of educational technology, and trace its historical development. We will
begin by discussing two quite different perceptions of educational
technology, namely the idea of the ‘technology in education’ and the
idea of a ‘technology of education’.
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Technology in Education

“Technology in education’ embraces every possible means by which
information can be presented. It is concerned with the ‘gadgetry’ of
education and training, such as television, language laboratories and
the various projected media, or, as someone once said, ‘everything
from computers to dinner ticket dispensers’. In other words, tech-
nology in education is basically the popular impression of what edu-
cational technology is all about, namely, audiovisual aids.

The general field of audiovisual aids is itself composed of two
related but distinguishable areas, namely, bardware and software.
The hardware side is concerned with the actual equipment — overhead
projectors, slide projectors, tape recorders, videocassette recorders,
television monitors, microcomputers, etc. The software side, on the
other hand, is concerned with the various items that are used in con-
junction with this equipment — such as overhead transparencies, slides,
audiotapes, videorecordings and computer programs.

Technology in education is obviously one very important aspect
of educational technology. Indeed, historically, many of the college-
based educational technology units evolved from units which were
previously called ‘audiovisual zids units’. By making appropriate use of
hardware along with suitable software, it is often possible to improve
the efficiency or quality of learning in a given situation, and this was
the basis of the first developments in educational technology, as we
shall see later.

One of the earliest phases in the evolution of educational tech-
nology was the ‘hardware phase’, in which a greatr deal of work was
done in developing effective instructional equipment which was also
reliable, serviceable and within the budgets of schools, colleges and
training establishments, However, when such hardware eventually
became generally available, it was found that there was a shortage of
suitable software to use with it; this triggered off a subsequent
‘software phase’, in which particular attention was paid to the develop-
ment of suitable learning materials, often based on the contemporary
theories of learning and perception. Thus, even within this early
development of educational technology, we can identify changes in
the interpretation of the term ‘technology’.

Initially, this had distinctly engineering connotations, since the main
thrust of educational technology was concerned with the development
of items of optical and electronic equipment for educational purposes;
subsequently, ‘it became much more associated with psychology and
learning theory as the main thrust changed to the development of
suitable software for use with this equipment.

However, at this stage in the development of educational technology,
many people became aware that there was much in education and
training which could be improved by thinking more carefully about
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all aspects of the design of teaching/learning situations. Such
considerations led to a new interpretation of ‘educational technology’
as the entire technology of education rather than merely as the use
of technology in education, with the latter being regarded as merely
a part of the former rather than the whole field as had previously
been the case. Let us now examine this new interpretation in more
detail.

The Technology of Education

It could be argued that the principal role of educational technology is
to help improve the overall efficiency of the teaching/learning process.
In education and training, improved efficiency can manifest itself
in many ways, for example:

(a) increasing the quality of learning, or the degree of mastery;

(b) decreasing the time taken for learners to attain desired goals;

(c) increasing the capacity of teachers in terms of numbers of learners
taught, without reducing the quality of learning;

(d) reducing costs, without affecting quality.

It is a value judgement as to which of the above examples are more
important, and, indeed, such a judgement must be made in terms of the
educational, financial and political aspects of individual situations.
They are not necessarily mutually exclusive, but (to quote a hypo-
thetical example) it might be found that certain measures that could
well improve the quality of learning in a particular situation would
“also involve an increase in expenditure, so that a decision based on the
likely cost-effectiveness of the measures would have to be made.

However, given well-defined criteria by which an improvement in
the efficiency of an educational system, situation or process can be
gauged, then decisions regarding the exact measures by which this can
best be achieved can often be reached by applying a ‘technology of
education’ approach. Recommendations for improvement are thus
based on a study of the particular system as @ whole, together with
knowledge of appropriate educational research findings and theories
of learning. In many cases, ideas and practices drawn from such diverse
fields as psychology, sociology, business management and systems
analysis are combined with developments in more technical fields such
as optics, reprography, acoustics and microelectronics in order to
produce the optimu.n learning or teaching system.

These aspects, which are all part of the technology of education, are
sometimes called the ‘intangible’ aspects (or the ‘underwear’, as
opposed to the hardware and software already described). In this case,
thie emphasis is on the techmiques of teaching and learning rather

than on audiovisual aids per.se. Although the ‘intangible’ aspects of . -

educational technology are, by definition, less obvious thar: the
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‘hardware’ and ‘software’ aspects, they are, nevertheless, just -as
important (indeed, most educational technologists would say more
important) when it comes to solving a particular problem.

A ‘technology of education’ approach to educational technology
thus involves a systematic, scientific 2pproach to a problem, together
with the application of appropriate scientific research, both from
‘hard’ sciences such as physics and electronics and from social sciences
such as psychology and sociology. In applying a technology of edu-
cation approach, changes are not made to a system for their own sake,
but only for good educational reasons that are generally based on
scientific research. Such changes may not always work as intended,
but even unexpected outcomes may prove useful to the people involved
(and to others) when future developments are being planned.

It is as a technology of education that most practitioners view edu-
cational technology today. Within this concept, technology in education
is seen mainly as one of the possible means to an end, with appropriate
hardware and software being selected or designed to back up the
particular strategy that it is decided to adopt in order to achieve a given
set of educational aims or objectives. In some cases, this may involve
the use of highly sophisticated equipment such as video or computers;
in others, duplicated worksheets may be all that are required. Here it is
important that the educational development or innovation has been
systematically and scientifically planned and executed. It is this
‘systems approach’ to educational technology which is at the heart of
the technology of education. :

The relationships between the various aspects of educational
technology discussed so far are shown in schematic form in Figure 1.1.

The Systems Approach

The systems approach to the design and analysis of teaching/training
situations is the basis of the great majority of modern educational
technology-related developments. However the terms ‘system’ (which
we have already used in a number of contexts) and ‘systems approach’
are jargon terms, and can have a variety of interpretations. Let us
therefore first take a look at these terms in order to define the way
in which we are to use them.

In an educational technology context, a system is any collection
of interrelated parts that together constitute a larger whole. These
component parts, or elements, of the system are intimately linked
. with one another, either directly or indirectly, and any change in one
or more elements may affect the overall performance of the system,
either beneficially or adversely. A simple system is illustrated schem-
atically in Figure 1.2,

In Figure 1.2 the system consists of four distinct elements A, B,
C, D which are related to or dependent upon each other as indicated.
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Technology of Education

intangible Aspects

{theoretical considerations and
findings from appropriata

research in a range of subjects)

Technology /n Education

Hardware Aspects Software Aspects
(technical equipment) ‘Od::;‘;i:::l mﬁah

with hardware)

Figure 1.1 The relationships between 5 il
the different aspects of educational technology

Note that some interrelationships may be two-way, whﬂe others may be
one-way only. These elements may themselves be capable of further
breakdown into other smaller components, and may thus be regu'ded
as sub-systems of the overall system.

The processes of education and learning can be conndercd to be very
complex systems indeed. The input to a given educational or learning
system consists of people, resources and information, and the output
consists of people whose performance has (it is to be hoped) improved
in some desired way. A schematic representation of systems of thls‘
type is shown in Figure 1.3. -

In such a system, the educational or learning process may be so
complex that it can only be considered as a ‘black box’ whose
mechanisms are not fully understood. However, research into the
‘nature of the learning process has thrown some light on what happens
inside the ‘black box’. This has enabled educational technologists to
structure the input to systems of this type in such a way as to try to
improve the output through increasing the efficiency of the learning pro-
cess, thusleading to a systems approach to course design based on existing
knowledge of how people learn. Such a systems approach attempts
to mould the input to a course in such a way as to enable the optimum
assimilation of knowledge and skills to take place during the learning
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i

components or
sub-systems

Output from:
system into
another system

Figure 1.2 A typical system

process and hence maximize the quality of the output. It is to the
various aspects of such a systems approach to the design of courses,
lessons and training programmes that we will be paying particular
attention in later chapters of this book.

A simple system for the design of teaching/learning situations is
given in Figure 1.4. We have deliberately chosen an extremely basic

Input The System Output -
target students; :
human resources; 2 educational or students whose

performance has

technical resources; =i learning process 2
financial resources; (black box) been improved
information in specific areas

Figure 1.3 The ‘systems’ model of the educational
or learning process



