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Developing Effective Teaching using Technology for Distance Education,
An Evaluative Study.

Chapter 1

Introduction

This thesis focuses upon the construction, implementation and evaluation of
a distance education course. The title of this course was 'Environmental
Awareness' and is referred to in this document as the '"EA course'. The

overall purpose of this research is to explore some of the issues relating to

the use of technology for distance education within a European context. The
provmon of a distance educatlon course 1s an ongomg, developmental
~ process. This process mvolves course constructlon followed by its practlcal '

implementation and subsequent adaptation. The adaptation of the course is

based upon an ongoing evaluation of all aspects of the course development.

The diagram below represents this developmental approach:

Developmental Approach to
~ distance education provision

Construction

Evaluation

Adaptation Implementatuon

Figure 1: Developmental approach to distance education provision
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Developing Effective Teaching using Technology for Distance Education,

An Evaluative Study.

Aims, objectives and outcomes

This thesis represents a single cycle of the evaluation process. Within this
research 1t 1s possible to identify specific research aims and, associated with

these aims, specific objectives and outcomes.

Aims
O To design and implement an effective distance education
course.
- - O To construct measuring instruments to evaluate successful
distance education in the context of the EA course.
O To evaluate the success of the course.
Objectives e e

O Identify, through case study evaluation of appropriate

previous distance training courses and the study of

educational principles, issues to be addressed when

constructing the EA course.

O Derive, by addressing these issues, teaching strategies for
delivering the EA course.

O Construct the EA distance training course to implement

these teaching strategies.

O Implement this course in a real life situation using 'multi-

media technology'.

O Perform an evaluative study of the EA course.
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Developing Effective Teaching using Technology for Distance Education,
An Evaluative Study.

Outcomes

O A set of principles to form the 'primary knowledge base' for
distance education using multimedia technology. These

issues will be derived through consideration of past distance
education case studies.

O Derive, from an evaluation of the EA course, reasoned
recommendations for those interested in either delivering or
evaluating a distance education course. These
recommendations are named the 'secondary knowledge base’

: " -of-distance education using multimedia technology.

The research structure

This thesis represents a single cycle within the ongoing process of
constructing and adapting distance learning courses. In order to benefit from
experience gained in the past, the EA course was constructed by a
preliminary examination of past case studies. The diagram below indicates

the elements within the construction, implementation and evaluation of the

EA course.
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Developing Effective Teaching using Technology for Distance Education,

An Evaluative Study.

Evaluation of the EA course

Consideration of past ww  Construction
Case Studies of the EA course

(Formation of Primary RN
Knowledge base) ¢ T

S
i

I o

£ S

P S

¢ -

Recommendations

(Formation of secondary _
Knowledge base) Implementation

R of the EAcourse - -

N S

Figure 2: Developmental evaluation of the EA course

The 1initial phase of cdpnstructihg the EA course was based‘upon
consideration of issues derived through case study evaluations of past
courses (the primary knowledge base). The subsequent implementation and
evaluation of the EA course aimed to provide an enhanced framework of
1ssues for future course provision and evaluation (the secondary knowledge
base). It 1s hoped that the secondary knowledge base will thereby take a step

forward in the process of adaptation of further distance education courses.

An overview of this thesis

This introduction aims to provide an overview of this thesis, introduce the

researcher and establish concepts and terminology used.
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Developing Effective Teaching using Technology for Distance Education,

An Evaluative Study.

The rationale section (Chapter 2) aims to establish why research in this field
1s necessary. Following this, the general principles of 'effective learning' and
‘educational evaluation' are considered in relation to distance education. The
next section of this thesis (Chapters 3&4), 'Constructing the course and its

evaluation (General principles)', considers these issues, in turn forming the

context for the work which follows.

Having established a basic understanding of the concepts of effective

learning and educational evaluation, the next section (Chapter 5) 'Learning

- --from the Past', aims to identify:the issues considered when constructing the -

EA course. It begins with a historical overview of distance education. This
discusses the approaches taken by organisations in the past and identifies a

formal definition for the term distance education. Three past case study
evaluations are then discussed, and their findings are related to the situation
of the EA course. These are considered in the context of effective learning
and educational evaluation, to identify problem areas (Chapter 6). This
section ends with a summary set of issues for consideration when
constructing and implementing a distance education course of this nature.
This set of issues, ‘the primary knowledge base', forms the basis of

information used to construct the EA course.

Having established the primary knowledge base, the next section of this
thesis (Chapter 7) discusses how these issues were addressed in the
construction and implementation of the EA course. Following this, the next

section of the thesis (Chapters 8 through 14), 'Evaluating the course’, is
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Developing Effective Teaching using Technology for Distance Education,

An Evaluative Study.

concerned with the specific details of the evaluation of the EA course. It
begins by relating the general principles of effective learning and
educational evaluation, discussed earlier in Chapters 3 and 4, to the specific

context of the EA course. Through consideration of these 1ssues the

evaluation methods used for the EA course are presented (Chapter 8).

The evaluation of the EA course involved adopting a ‘multi-method’
approach: the evaluation is made up of many inter-related ‘'mini’ evaluations,
each considering various aspects of the course, together providing a cross
‘referenced 'picture’ of the whole. For each of the 6 mini evaluations a
-“separate chapter (Chapters 9 - 14) explains the practical method used,
followed by the findings obtained and a discussion of these findings. A

single chapter summarises the findings of all of the mini evaluations

(Chapter 15). It is hoped that this will allow useful comparisons to be made

“'between the findings for each of the mini-evaluations. B

The final section of this thesis, the discussion, attempts to use the findings
of the research to build upon the issues identified within the primary

knowledge base, (Chapter 16). The final part of the discussion presents the
'secondary knowledge base for distance education using multimedia

technology'.
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An Evaluative Study.

The project within which this research took place

This study describes an evaluation of a specific distance training course, the

EA course. This course was constructed and delivered as part of DELTA's

Multimedia Tele-School (MTS) project, which is outlined below.

Beginning in the 1980's, the European Commission began to coordinate a
number of projects to be implemented in a European context which would
be of benefit to the European Community. These projects took many forms.
Some were designed to improve cooperation between the member states,
others were designed to promote economic growth or to offer new
opportunities for vocational education and training. One of the EC projects
designed to explore the possibilities for providing vocational education and

training in a European context was the DELTA project. The DELTA

(Developing Learning through Technological Advancement) project was an

umbrella term used for a consortium of projects designed to stimulate
progress and cooperation in learning technology and its application

throughout Europe.

One of the projects within DELTA was the Multimedia Tele-School project.
This project was originally to run for three years from 1990 to 1993, though
at the time of the writing of this thesis an extension to t

his period was being considered by the Commission. The project’s brief was
to explore the possibilities for providing vocational distance training courses
to companies within Europe using multi media technology. This was to be

carried out by a consortium of approximately thirty partner organisations.
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An Evaluative Study.

Working together, they were to construct and deliver distance training
courses to members of companies spread throughout Europe. The project
partners would take on one of three roles to achieve this. "Technology
provider' partners were to provide the technology to be used by the ‘course
providers', whose role it was to either construct or adapt training courses

and then deliver them using the technology. The third type of project partner
were the 'assessors', their role was to carry out evaluative studies on the

courses delivered in order to ensure that they were as cost effective and as

'successtul’ as possible.

The diagram below indicates the researcher's role in relation to the overall

project.

- — Tp—— i = wrmrs T — -
:- |-| I.:_' ~ i g o = | e e i T, TN T T, N A R - L - — i, 5 . . e 5 . & - L - A ot
st SR R s -
® u . S B e 'n = e o 1...- - e = A g _': -r.l‘:':-q. | . : - :'_. % i % r_.ll a =W o -.-.-: - l:‘: - .: - 5 ! gh -.I-.i-:-l-_.- :_. n :_p 5 -q_‘ e " . ' o, e 1-_-:1 [ e f.:..:.: '.."‘..":" ! s
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Figure 3: The researcher’s role within the context of the evaluation

One of the 'course provider' project partners was based at IT CERES,

'Information Technology Centre for Educational Research in the
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Environmental Sciences'. IT CERES is based at the University of
Southampton, within the School of Education. The author of this thesis was
an employee of the University of Southampton working within IT CERES.
His role within IT CERES was that of project manager for the MTS project.
As such, he assumed responsibility for constructing and delivering a
distance training course on Environmental Awareness using 'multimedia

technology', the EA course. The EA course which was evaluated as the

main part of this thesis.

Concepts and terminology used within this thesis

e tREVT VT e we wl W AW S £

The term 'multi-media technology' in this context

The delivery of the EA course utilised multi-media technology, in particular
computer conferencing and satellite broadcasts. In order to gain a full

understanding of this thesis, it is important that these terms are explained

from the outset.

At this time there is no universally accepted definition of the term 'multi-
media technology’, although it is most commonly used to describe desktop
computers with the ability to display pictures, digital film clips and sound
files from a CD ROM drive. This meaning is not appropriate 1n the context

of the MTS project or this thesis.

In the context of this thesis, and the MTS project the term ‘'multimedia

technology' is used to describe the technology used to deliver the distance
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training courses. This technology is, specifically, computer conferencing

and satellite broadcasting.

An overview of computer conferencing

A computer conference system allows people to communicate at a distance

by sending and receiving text between a main central computer, or ‘host

computer', and their personal computer. This is achieved using a modem

which converts the computer digital signal to an audio tone, similar to that

of a fax machine, which can be sent along a telephone line to the receiving
~-=.ms Site Where 1t 1S converted back to'a digital signal. Sending text electronically—--

-~ . provides the same opportunities as using the postal system, but at the speed

of a fax machine.

In addition to simply sending and receiving text, the computer conference
allows ‘conversations’ to take place. The initiator of the 'conversation' sends

their text to the host computer; this is stored in the computer's memory
bank, and the initial text 1s referred to as an ‘item'. Once an item has been
sent to the computer conference, anyone connecting to the system, 'logging
on', will be able to read or request the host to send the item to their personal
computer, where they can store it to look at later or print it out. Once an
item has been examined, it is possible to send a 'response’; this is simply a
piece of text which is tagged on to the end of the item along with the
respondent’s name and the date and time at which it was sent. The next
person to log on to the system will see the item and the response, they in

turn may add a comment. In this way conversations are possible, with each
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comment stored chronologically. A numbering system is used to allow a

number of ‘conversations' to take place in the same conference, each item is

numbered 1,2,3,... while responses to items are numbered with this item

number followed by the response number. For example, response 4 to item

2 would be numbered 2.4'; this allows easy reference. A participant may
join 1n the ‘conversations' at any time, they simply read what has been said
so far and can pick up on points made earlier, add a comment or even start a

new conversation. This means that there is no need for a scheduled meeting

time for the conversation.

--» Another important facility provided by the computer conference system is

that of setting up the computer conference structure, separate areas of the

computer, so that conferences may be set aside for different purposes. This
feature was used in the implementation of the EA course, and is discussed

later in this thesis (Chapter 7).

Satellite Broadcasts

In simple terms, a satellite broadcast 1s a television programme which is
transmitted via a satellite. The satellite broadcast programmes used for the
MTS project were live transmissions incorporating some pre-recorded
material. During the programmes the course tutors were 1n the studio, those
involved 1n the courses, 'the leamers,' could then watch the programmes
from their remote sites. As the programme proceeded, learners had the
opportunity, using the computer conference system, to pose questions to the

tutors 1n the studio. These questions were then answered 'live’ during the

Page 12



Developing Effective Teaching using Technology for Distance Education,

An Evaluative Study.

programme. In this way the satellite broadcasts were used as pseudo-

seminars for the course. Computer conferencing and satellite broadcasting
provided the main method of communication between those involved in the

EA course.

Having introduced the overall framework for this research, the next section

aims to highlight the perceived need for research of this nature.
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Chapter 2

Why an interest in this area?

This chapter aims to establish a rationale for research into distance
education using multimedia technology. Many of the issues raised in the
following chapter are areas of concern identified by the European
Commission (Fox, 1989). The EC at the present time are supporting a

number of projects, such as DELTA, to address these issues.

bt e o rakarm T ptha™ N MR Y Ty ¥

il o

Why a distance education course?

A rapidly changing world

It is widely understood that Europe is changing in technological, cultural
and environmental terms (COMETT Report 388, 1991). As national and

political boundaries become weaker and cross-cultural communities larger,
many people are finding that they now have to operate in a much wider
cultural framework (Potter, 1990). The importance of these 1ssues 1n
relation to education was formally recognised within the Maastricht Treaty
on European Union (EC, 1991; articles 126 & 127). These articles of the
Treaty indicate that: 'as the European Community continues 1n its efforts to
unify, economically and politically, the different cultures it encompasses, all

of its people are having to broaden their horizons 1n order to fit into the new

European framework created' (SATRUNOVA, 1992; p. 7). The following
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quotation emphasises the link between this cultural process and education:
'Lifelong learning implies an attitude of mind which recognises that the
changing environment we live in requires us to continually update our

knowledge and acquire new skills' (De Geest, 1990; p. 4).

Such changes are not only affecting large organisations such as

governments, industries and educational establishments, but also small

groups and individuals. As the economic and political barriers continue to

be removed, people are feeling the need to adopt a wider perspective to their
situation in order to take full advantage of the opportunities that will arise

s wemee (Potter, 1992). At the present time a number of companies, both large and -~

-...small, are realising this and trying to prepare for it (Castells, 1993). One. _.

important area which transcends these cultural boundaries is that of
environmental science. This means that if, for instance, an organisation
wishes to promote consideration of environmental issues in their policy”
formation and working practices, they must, 'do so in a cross-cultural

context and involve all those concerned’' (Musto, 1989; p. 16).

Technological advancement

It is not only culturally that the world is changing; technology is advancing
at an ever increasing rate (Davis, 1992). A preconception often associated
with the advancement of technology is that it should take some of the
burden from our everyday life (Kay, 1992). This, so far, has not proved to
be the case. Technology will often make a process more efficient, so that the

people involved are having to work harder than ever before in order to keep
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up with it (Leggat, 1993). This contradicts the perception that the
introduction of technology into a system will always relieve some of the
work load for the individual. Evans (1992) identifies a number of scenarios

in which increased demands are made on individuals because of

technological advancement. As technology is introduced into a system, the
expectation is often that the productivity of that system will be increased. It
then follows that, as one organisation adopts the use of technology, the

others have to follow suit in order to remain competitive (De Geest, 1990).

Apart from the demands put upon people by the increased efficiency
-~technology brings, there is also the possibility-that a process which used to

involve a number of people now requires only one. A person who used to

work on one part of a production line may now have control of a complete
automated process which requires knowledge of all parts (R.L.B., 1992).

- These factors have a number of implications in terms of the individual's
workload and the areas of expertise they require. For instance the machine
operator may need to have an understanding of a complete process where
before they only needed to know about one aspect of it. They may also need
to split their work time between a number of tasks requiring greater time

management. To compound these problems, technology itself is an area of

rapid change (Stachelsky, 1991).

Any rebellion to the technological advancement means that one gets left
behind, branded a stubborn traditionalist who is not ‘moving with the
times’. Such a situation prompts the remark that, “In an era of advancing

technology and changing job requirements, access to vocational education
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and training is becoming increasingly important” (Coftey, 1981; p. 15).

Why a course on Environmental Awareness?

Apart from the need for personal development to keep up with technology,
there are a number of areas where people’s ethics are considered outdated or
ill-founded and increasing pressure is being applied for people to change
(Neidermeyer & Pariser, 1993). One of the major issues of public concern at
the present time is that of the environment (Charter, 1993). Some consider
that effective environmental education is vital to ensure the effectiveness of
measures taken to address environmental problems (Fox, 1989). Many

believe that, in the present climate, pressure is being put on us all to

consider the environmental impact of many of the actions we take in our
day-to-day lives (Miller, 1991). At the present time, those that are bearing
the brunt of this pressure are companies and ifidustries (Oulton & Scott,
1992). It follows that to be effective, industries will need to educate their
workers 1n order to reinforce the changes in environmental policy that they

are having to adopt.

The situation outlined i1s especially relevant to the industrialised countries,
particularly those in Western Europe. Continuous personal development
after leaving school is probably more important now than ever before
(Titmus, 1985). Neil (1981) points out that not only 1s there a great need for
continuing training but less time in which to do it. It is ironic that the
situation that puts so many demands on people to train also means that their

time is more valuable than ever before, 1n terms of productivity. Adding to
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this the fact that increased competition requires all companies to keep costs

down, and one begins to identify the full scale of the problem.

What is needed to satisfy some of today's learning
needs?

An optimal solution that provides training in a pan-European context,
promoting shared experiences is necessary (De Geest, 1990). It was the
intention of the EC that the courses within DELTA's MTS project should
aim to highlight the benefits of shared learning across company and country

borders. It should also aim to cause a minimal disruption to the learner's

day-to-day working schedule. It should keep costs as low as possible. It
should be tlexible enough to allow for future change. It should be

responsive to the learners' needs (DELTA Report, 1992). The EA course

represented an attempt to provide such an ‘optimal solution'.

Perry, at the Open University’s tenth anniversary International conference,
was reported to have said during an opening speech,“Almost the only cheap
way of doing it (providing effective, vocational learning within a European
context) 1s to use distance learning. It does not require people to go off work
and reduce the gross nattonal product; it does not require capital for
buildings; it can be done by a very small number of teachers; it is a very

attractive way of tackling the problem of continuing education” (Neil,

1981).

The rationale presented above describes a background to why some
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perceive a need for distance education using multimedia technology within

Europe. If one accepts that there is a need for this form of education, one

may also expect that developmental work would be beneficial to further the
understanding of such courses. This thesis represents an attempt to explore

some of the issues relating to this learning environment.

In order to build upon experiences in the past, consideration of evaluations

made on past attempts at distance education courses is necessary. This must
be founded on a basic understanding of 'effective education' and

‘educational evaluation’. The next section of this thesis considers these two

areas, to establish the general principles for the work that follows it. -
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Chapter 3

Effective Learning in Distance Education

This chapter aims to establish an understanding of the term effective

learning in the context of distance education. The issues discussed in this

chapter are used to provide a basis for discussion of effective learning 1n

relation to distance education courses.

- o
il H - . ll'-"r_i i 1-"'4“

Learning theories relating the use of multimedia communications systems
for distance education are less common than those for traditional face-to-
face learning, as 1t 1s still a relatively new subject (Mason & Kaye, 1990).
Initial consideration of the general principles of learning in a wider context

is therefore followed by a more focused examination of those related to

distance education.

This chapter will begin by consideration of some of the key issues relating
to learning. Following this general discussion of learning, a model of the
learning event is presented which is then used to discuss the notion of
effective learning in general terms. Using this model as a basis, a model for
learning using multimedia technology for distance education is constructed,
From this latter model the notion of effective learning for distance education
is derived, which is intended to provide a framework for the later

evaluations of distance education courses.
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ldentifying a generalised model for learning

Learning may be described as an event or process which 1s part of
development in all living things (Gagne, 1970). There are many influencing

factors and possible outcomes to the learning process (Bruner, 1966; Davis,

Alexander & Yelon, 1974).

Preparation Implementation

Aff&Ctive S S e S S AﬂECtiVe
Cognitive ;::; . Cognitive

Behaviourial ... | Behaviourial

Objectives Tasks & Activities

( =

B B B i gy T P e
........................
...............................................................................

..............................................................................

Outcomes

Affective
| Cognitive
i Behaviourial
i Measures

Figure 4: A generalised model of learning

The diagram above (Weare, 1990) represents a generalised model of the
learning process. It identifies three stages to the learning process:
preparation or planning, implementation and outcomes. The preparation or
planning stage represents activities which involve the tutor or learner

preparing for the learning event. This may include, for instance; resource
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materials, time schedules or discussion for appropriate course content. The
implementation stage involves the activities during the learning event, for
instance; tutoring, carrying out tasks or private study. The outcomes of the

learning event include those changes for the learner or tutor which have

been brought about through the learning process. The general outline of the
model above is also applicable to distance learning. A distance learning

event will have preparation, implementation and outcome stages.

Within each of the stages of the learning process, there may be issues
relating to cognitive, affective and behavioural domains. The cognitive
domain places the emphasis on remembering, reasoning, formation of - -

concepts and creative thinking (Child, 1993). The affective domain places
the emphasis on the emotive qualities such as those expressed in attitudes,

interests, values and emotions (Bloom, 1956).The behavioural domain

places the emphasis on muscle and motor skills and manipulation in all

kinds of activities such as handwriting, speech and physical education -
(Bruner, 1968).

Different forms of learning

Beard (1970) identifies two basic forms of learning: ‘principal’ and
‘incidental’ learning. Principal learning is the process by which one acquires
knowledge through formalised teaching. It may occur during discussion,
questioning, observation or from experiments. Talking about principal
learning, Beard remarks that - “once mastered, they (the concepts, skills etc

being taught) are highly resistant to forgetting” (Beard, 1970; p.51).
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Incidental learning occurs when a learner gains knowledge without
conscious effort. Incidental learning will often take place during interactions
with other people: it involves learning through imitation, suggestion and

identification. It is often considered difficult to disassociate incidental

learning from principal learning (Jones, 1988).

Distance education courses have a strong element of principal learning as

they involve instructed leamner activities. Incidental learning is also likely

due to the learner-learner and learner-tutor interaction which takes place.

- -+ ---- The outcomes of any learning process or event may take many forms. The --

learner may acquire a 'skill' which.is transferable to other situations (Stones,
1970). Their understanding of a concept or process may change as they

learn more about it. This form of learning is often termed 'cognitive change'

(Henle, 1966). Learning may bring about changes in their attitude to certain
1ssues, ‘affective change' (Sears, 1966). Combinations of all of these may

lead to a change 1in their 'behaviour’ (Patterson, 1977). It is clear that

distance learning courses will also have specific outcomes which may fall

within any of these domains.

The influence of past experience on learning

Possibilities for effective cognitive development are often controlled by past
experiences (Mayer, 1979). Borger & Seabourne (1970) claim that a
learning experience will always have an effect on the subject. If the learning

experience was profitable, the learner will be able to transfer to new
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situations that which they have previously learned (Coles, 1987).
Experiments have shown that in general, people will try and force new
information to fit previous experiences and knowledge, until they have to

relinquish their previous notions in favour of overwhelming evidence to the

contrary (Piaget, 1968). The possibility that the distance learning situation
may be unfamiliar to the learner means that this is likely to be a factor in the
case of the EA course. As a learner acquires new information and skills,

they are sometimes said to build a new ‘cognitive framework’ (Kagan,
1963).

--The role of a 'good educator' is therefore firstly to identify the learner’s

preconceptions, their 'cognitive framework'. Through negotiation the

educator should then build on this until the required understanding is
achieved, thus constructing the new ‘cognitive framework' (Weare, 1992).
Weare (1992) argues that 1f an educator tries to work outside the leamer’s
personal cognitive framework, effective building of knowledge will not take
place. Stones (1966) calls the type of learning which has no relevance to the
learner’s personal knowledge, ‘rote’ learning, “Rote learning, it is argued,
tends to be more difficult, since it cannot be anchored to any existing

knowledge. It 1s also more likely to be forgotten more easily” (Stones, 1966;
p.149).
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The effect of personality on learning

In addition to learning theory, one must also consider personality theory
when studying learning situations (Strang, 1958). Hudson (1970) propounds
~ that learners often have different learning 'styles' related to their personality.
These learning sty<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>