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ABSTRACT

Institutions for tertiary education are now more than ever realising the advantages of supplying
the growing population with more effective and flexible learning environments through the
integration of technology based media. Educational institutions are faced with the challenge of
embracing technological changes within the educational domain in order to maintain their
competitive position within a global arena. The University of Stellenbosch, as many other
tertiary educational institutions, are challenged to view them as being part of an integrated
knowledge society responsible for the reproduction of knowledge as a national and global
commodity. The recent acceptance of an explicit strategy concerning educational processes
and the creation of an Electronic Campus ensured that the University of Stellenbosch would
maintain their strategic position through the development and improvement of the quality of the

central education, research and community service functions within the university.

The purpose of the research conducted within the boundaries of the University of Stellenbosch
were to enhance and improve the quality of the learning and information sharing processes
between various role players through the exploration of available communication media and the

examination of relevant concepts.

The specific objectives of the study comprise the following:

m Objective One: Through the use of alternative subjective and objective test methods,
including observation and the use of a questionnaire to conduct an empirical study to
evaluate the usability of the various asynchronous computer based communication media,
with specific focus on course management systems, and video streaming;

m Objective Two: Make recommendations based on the findings of the study to potential users
of the alternative media and applications in terms of the limitations and benefits;

m Objective Three: To use the findings, together with an examination of the user needs and
applicable concepts, to make recommendations to assist in future decisions regarding the
value of the integration of these media into the creation of a high value interactive virtual
learning environment;

» Objective Four: Given the findings, to make recommendations for future research.

Empirical tests were conducted in order to examine the usability of WebCT and Microsoft
Producer as it was anticipated that the degree to which the communication media adds value

and enhances the education and information sharing process will be influenced by the usability
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of the specified media and the role players' perceived need for the specific media. Empirical test

were descriptive in nature and included survey research methods and usability laboratory tests

In summary, the data obtained shows that the sample population holds favourable attitudes with
regard to the usability of both Microsoft Producer and WebCT. WebCT and Microsoft Producer
holds the potential for enhancing and improving the quality of the learning and information
sharing processes between role-players within the University of Stellenbosch by providing a
useful, reliable, easy to use, consistent, compatible, learnable and likeable system. The
integration of WebCT and Microsoft Producer in the context of the University of Stellenbosch
will enable role-players to complete their educational and research activities with accuracy in a

timely competent and economical fashion.
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OPSOMMING

Instellings vir tersiere opvoeding is nou meer as ooit bewus van die onmiskenbare voordele
verbonde aan die beskikbaarstelling van meer effektiewe en buigsame leer omgewings aan ‘n
groeiende studente getalle deur die integrasie van tegnologie gebasseerde media.
Opvoedkundige instellings word toenemend vuitgedaag om die geleenthede wat die
tegnologiese veranderinge in die opvoedings domein vergesel aan te gryp. Die Universiteit van
Stellenbosch word, soos vele ander tersiere instellings, uitgedaag om hulself te beskou as deel
van ‘n geintegreerde kennis gemeenskap, verantwoordelik vir die reproduksie van kennis as ‘n
nasionale en globale kommoditeit. Die onlangse aanvaarding van 'n eksplisiete strategie
aangaande opvoedkundige prosesse en die ontwikkeling van ‘n elektroniese kampus het
verseker dat die Universiteit van Stellenbosch sy strategiese posisie behou deur die
ontwikkeling en verbetering van die kwaliteit van die sentrale opvoedings, navorsings, en

gemeenskapsdiens funksies binne die Universiteit van Stellenbosch.

Die doel van die navorsing wat binne die grense van die Universiteit van Stellenbosch uitgevoer
is was om die kwaliteit van die opvoedings- en informasiedelings prosesse tussen verskeie
rolspelers te verbeter deur die verkenning van beskikbare kommunikasie media en relevante

konsepte.

Die spesifieke doelwitte van die studie kan as volg uiteengesit word:

m Doelwit Een: Om deur die gebruik van alternatiewe subjektiewe en objektiewe toets
metodes, insluitende observasie en die gebruik van ‘n vraelys, ‘n empiriese studie uit te voer
met die oog op die evaluasie van die bruikbaarheid van verskeie asinkrone rekenaar
gebasseerde kommunikasie media, met spesifieke fokus op kursusbestuurstelsels en
videostroomingstelsels;

m Doelwit Twee: Om aanbevelings te maak gebasseer op die bevindinge van die studie aan
potensiele gebruikers rakende die alternatiewe media en hul gebruike in terme van
tekortkominge en voordele;

m Doelwit Drie: Om die bevindinge te gebruik in samewerking met 'n evaluasie van die
gebruikers se behoeftes en toepaslike konsepte, ten einde aanbevelings te maak wat
toekomstige besluitneming sal dryf aangaande die waarde van die integrasie van die
bogenoemde media in die ontwikkeling van ‘n hoe waarde interaktiewe skynwerklike leer
omgewing;

m  Doelwit Vier: Gegewe die bevindinge om aanbevelings te maak vir toekomstige navorsing.



Stellenbosch University http://scholar.sun.ac.za Vii

Empiriese toetse is toegepas ten einde die bruikbaarheid van WebCT en Microsoft Producer te
bepaal, aangesien daar verwag is dat die graad waartoe die kommunikasie media waarde sal
toevoeg tot die opvoedkundige en informasie delings proses, beinvioed sal word deur die
bruikbaarheid van die gespesifiseerde media asook die rolspelers se behoefte vir die spesifieke
media. Die empiriese toetse kan as beskrywend geklasifiseer word en behels die gebruik van

opnames en bruikbaarheids laboratorium toetse.

Die data toon aan dat die rolspelers se houding teenoor die bruikbaarheid van Microsoft
Producer en WebCT uiters positief is. WebCT en Microsoft Producer die het die potensiaal om
die kwaliteit van opvoeding en informasie deling tussen rolspelers binne die Universiteit van
Stellenbosch te kan verbeter deur die beskikbaarstelling van ‘n bruikbare, betroubare,
gebruikers vriendelike, konsekwente, verenigbare, leerbare en aangename stelsel. Die
integrasie van WebCT en Microsoft Producer in die konteks van die Universiteit van
Stellenbosch sal rol-spelers instaat stel om hul navorsings en opleidings aktiwiteite met

akkuraatheid en bevoegdheid te voltooi.
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CHAPTER ONE
INTRODUCTION

11

BACKGROUND

Educational institutions for tertiary education are under enormous pressure to supply the
growing population with more effective, flexible learning environments. The pressure
stems not only from the growing population but also the increasing diversification of the
population, the government policies promoting education for all and the increasing cost
of education. The growth of knowledge itself exerts tremendous pressure. Educational
Institutions are now realising the need to change and are increasingly transforming
towards the creation and implementation of virtual learning environments as a possible

solution to satisfy demands.

To understand the full extent of the transformation of an institution for tertiary education,
it is best to turn to the international, national and local context for explanations of trends

and demands.

1.1.1 International Context

Academic institutions and leaders in the field of learner centered education have
in recent years placed great emphasis and focus on the extraordinary influence
that the technological revolution had on the higher educational sector. Although
the technological revolution will not necessarily demolish the residential
traditional tertiary education model, no educational institution can afford to ignore
its influence. The ideal would rather be to successfully integrate technology as a

resource within the current model of tertiary education. (Van der Merwe, 2001).

Richard Katz (cited in Van der Merwe, 2001, pp. 9-10) made a number of
assumptions regarding the influence that technology will exert on educational

institutions and their methods of knowledge sharing, which are listed below.

These assumptions highlight the fact that the successful integration of technology

has the potential of adding value to the existing educational models.
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m  Within the near future, high-speed, economically accessible network
capacity will exist not only nationally but to a great extent globally;

m  Affordable multimedia-capable computers will be commonplace, and most
leading institutions for tertiary education will assume student ownership of
such devices;

m  Graduate education programs within institutions for tertiary education, will
become an export commodity;

m  Educational institutions will deliver a larger portion of their instructional
offering via communication networks;

m  The ability to deliver quality education that meets the prospective students’
geographical and scheduling needs will become increasingly important; and

m  Laws that govern intellectual property will change significantly.

National Context

The development and implementation of the 1996 Report of the National
Commission on Higher Education, the 1997 White Paper on Higher Education,
and the 1997 promulgation of the Law on Higher Education, drastically changed
the nature and methods of education within tertiary educational institutions (cited
in Botha, 1998, p.2; Van der Merwe, 2001, p.12). The most prominent effect of
this change is that institutions for tertiary education are now paying more
attention to the realisation of the national vision for Higher Education by

employing new and improved approaches to learning and education.

The National Commission of Higher Education proposes that the transformation

of higher education in South Africa should be focused on the following factors:

m  The broadening of the current student population to include various social
groups;

m A more conscious observance and reaction to the social needs and
interests of South Africa; and

m  Improved collaboration between higher educational institutions, the private

sector and the government (Botha, 1998; Van der Merwe, 2001).
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1.1.3 Local Context: The University of Stellenbosch

The fact that technology will change the future vision of education becomes
relevant in developing countries such as South Africa. It is of utmost importance
that educational institutions within these countries embrace technological
changes if they wish to remain part of the global academic terrain. This also
holds true for the University of Stellenbosch. The University of Stellenbosch
should without a doubt develop the infrastructure and knowledge in the field of
electronic information technology in order to maintain their competitive position

within a global arena (US, undated).

The recent acceptance of an explicit strategy concerning learning and
educational processes at the University of Stellenbosch are in line with world
trends, that does not view education as a private or closed interaction between
individual lecturers and a group of students. Educational institutions are
challenged to view themselves as being part of a greater 'knowledge society’
responsible for the reproduction of knowledge as a national and global

commodity (US, 2002).

Recent developments at the University of Stellenbosch indicate that the
institution is in no way isolated from the national and international trends with
regard to higher education:

m  During December 1997, the University of Stellenbosch executed a process
of strategic planning with regard to a broad spectrum of activities. The
acceptance of the Strategic Planning Framework during April 1999 marked
the completion of this process and brought about the development of a
workforce responsible for integrating the framework’s principles into broader
activities;

m  The University of Stellenbosch developed an Institutional Plan (2000-2002)
with regard to strategic educational decisions that binds it to the delivery of
guality education, and focuses their actions on the continual renewal and
creation of effective educational opportunities;

m  The effective use of technology within the educational arena has been
recognised as a priority and reality within the University of Stellenbosch,
leading to the creation of the Electronic-Campus Initiative (US, undated;
Van der Merwe, 2001).
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Besides the successful implementation of technology for educational reasons, it
has been the vision of the University of Stellenbosch to be regarded as a
research institute of world standard and proportions through the maximisation of
communication and information technology. This vision contributed towards the
development of the electronic campus (E-Campus) initiative and the formulation
of questions regarding the possible creation of a virtual information environment
(US, 2001).

E-Campus Initiative

The main driving force behind the E-Campus initiative is the development and
improvement of the quality of the central functions within the University of
Stellenbosch namely: Education, Research and Community Service. The
purpose of the E-Campus is thus to create a “Networked University” by adapting
the central function and integrating information and Communication Networks. As
a starting point, the University of Stellenbosch created an E-Campus Forum
consisting of the Vice-Rector (Education), Vice-Rector (Research), Senior
Director (Library Services), Senior Director (Information Technology), Senior
Director (Distance Education), Director (University Education), Deputy Registrar,
Task Group for Learning and Education (TGLO) e-learning work group
representative and the Advisor: Digital Learning and Education. The E-Campus
Forum, in collaboration with various stakeholders, will ensure the successful
implementation of the E-Campus initiative, its vision and value statements (Van
der Merwe, 2001, 2002).

The E-Campus’ central vision states that the University of Stellenbosch strives
towards the establishment and extension of a high quality academic environment
within which information and communication technology has been integrated

effectively.

The E-Campus incorporates the following principles and approaches in their

general value statement:

m A model combining traditional and non-traditional contact sessions;

«  The incorporation of technology in the educational activities of the University
of Stellenbosch;

m A student centered approach; and
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m  An instrumental process approach rather than a deterministic approach to

the use of technology (US, undated; Van der Merwe, 2001).

The E-Campus initiative developed a total of 26 general projects, all striving
towards the attainment of the above mentioned vision and value statement. The
study described in this thesis forms part of the E-Campus Initiative Project known
as the Virtual Information Sharing (VIS) Project, under the management of the

Information Services at the University of Stellenbosch.

The project consists of two parallel research studies, both studies having the
same rationale and overriding definition. The studies differ with regard to their
respective focus points, in the sense that the first study focuses on asynchronous
(not real-time) computer based communication media while the second study

focuses on synchronous (real-time) computer based communication media.

This study reports on the asynchronous elements of the VIS project, which will

therefore form the focus point of subsequent discussions.

1.2 RELEVANCE OF THE STUDY

The relevance and value of the study for the University is summarised in terms of the

following:

1.2.1 Compliance with the universities strategic priorities

m  The project outcomes will contribute towards the development of a
community of excellence in that it will provide insight into the usability of
asynchronous communication and information sharing systems;

m  The project will contribute to research towards improved efficiency through
the identification of potential improvements in communication deficiencies
between researchers;

m  The project focuses on the usability of IT systems with regard to knowledge
sharing between students and will thus contribute to the improvement of
student centered education principles;

m  Information sharing and communication will improve and will in turn

contribute to the competitiveness of the University;
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m  The improvement in information sharing will inevitable improves the quality
of education and research;

m  The project will contribute to the networking abilities of the University by
suggesting usability criteria; and

. The project will contribute to the realisation of information and technology

oriented academic community.

1.2.2 Effectiveness and Efficiency

The research results may indirectly influence the expenditure of the University by
highlighting limitations of current systems and making contributions towards the

effective usage of facilities and systems.

DESCRIPTION AND RATIONALE OF THE RESEARCH

The rationale of the research is to enhance and improve the quality of the learning and
information sharing processes between role-players within the University of
Stellenbosch, through the exploration of available communication media and the
examination of relevant concepts. The underlining rationale of the study is not to
interfere with current academic activities on campus but rather to evaluate the
channelling of the academic discourse through the various electronic media channels
under investigation. Full recognition is given to the fact that an asynchronous
communication media and learning environment are not a replacement for the traditional

classroom. The contextual framework of the study can be described in terms of figure

11

GOVERNANCE
(POLICIES AND PROCEDURES)

(INTERFACES)

Figure 1.1 Focus of the Study
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The key focus of the research centres on a process within a virtual learning and
information sharing environment where role-players can communicate and share
information. The figure shows that with sufficient inputs from the parties involved, this
process will lead to certain outcomes, such as improved learning and information
sharing. In order to fully achieve the desired outcomes, the process requires underlying
supporting systems and/or mechanisms, such as web-based communication media.
The process will also be influenced by the rules, regulations and procedures stipulated
within the context of the larger organisation. These rules, regulations, and procedures
will impact on the process and thus the outcomes achieved by the process. The
research will mainly focus on the examination of the communication and information
sharing process and its underlying supporting systems imbedded into asynchronous
environments within the scope of interaction between the role-players, as set out in

figure 1.2.

Sfrr >%« ~ 4

Student Information
services

Lecturer Researcher

Figure 1.2 Direction of Communication and Information Sharing Processes between

Role-Players

THE AIM AND OBJECTIVES OF THE RESEARCH

The aim of the study is to conduct empirical research in order to quantify and test the
usability of asynchronous communication media and learning environments and to
examine and describe the end users’ perceived need for the specific communication
media with specific focus on the application of these media in the on- and off campus
tertiary education environment and more specifically, but not exclusively, on

postgraduate level.
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The specific objectives of the research can be summarised as follows:

m  Objective One: Through the use of alternative subjective and objective test
methods, including observation and the use of a questionnaire to conduct an
empirical study to evaluate the usability of the various asynchronous computer
based communication media, with specific focus on course management systems,
and video streaming;

m  Objective Two: Make recommendations based on the findings of the study to
potential users (information service providers, lecturers, students and researchers)
of the alternative media and applications in terms of the limitations and benefits;

m  Objective Three: To use the findings, together with an examination of the user
needs and applicable concepts, to make recommendations to assist in future
decisions regarding the value of the integration of these media into the creation of a
high value interactive virtual learning environment; and

m  Objective Four: Given the findings, to make recommendations for future research

In order to achieve the objectives described above, the following boundaries have been

identified as feasible and attainable within the scope of the study.

1.4.1 Description of current asynchronous communication media

m  Defining the interfaces to be tested namely, Web-CT and Microsoft
Producer;

m  Clearly defining usability and identifying the ways in which usability will be
tested;

m Testing the wusability of the interfaces in order to make clear
recommendations in terms of the usability of the two mentioned interfaces;
and

m  Identifying limitations and benefits of the interfaces, and assist in future
decision making regarding the purchasing of certain interfaces and their

inclusion in the creation of a virtual learning environment.

1.4.2 Describing the value of the identified media

Identification of the value added to communication and learning processes, in

terms of asynchronous modes of communication. This will be done by means of

a literature study of the relevant concepts and learning principles.
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1.4.3 Analysis and description of the users’ perceived need for specified

media

m  Description of specific communication and information sharing needs
identified by role-players before the usability testing by means of a needs
analysis questionnaire;

m  Description of specific communication and information sharing needs
identified by role-players after the usability testing by means of a needs
analysis questionnaire; and

m |dentification of discrepancies between pre-and post needs analysis.
Discrepancies will assist in the identification of future training and interface

exposure needs.

ORGANISATION OF THESIS

Chapter 2 of the thesis presents a review of the relevant literature aimed at placing the
study in the context of virtual learning environments with specific focus on theories

pertaining to distance education and web-based education.

Chapter 3 of the thesis presents an in-depth view of the usability issues relevant to the
study and places usability within the context of ergonomics and human-computer
interaction. This chapter further includes a definition of usability and a description of the

usability performance measures and the available usability evaluation methods.

Chapter 4 describes the research methodology used to conduct the research. The
research problem, hypothesis and research design are described in a systematic
manner. Chapter 4 also includes a detailed description of the sampling methods and the

measuring instruments employed in the study.

Chapter 5 presents a descriptive discussion of the key results obtained from the

objective and subjective measurements.
In Chapter 6 the final conclusions are made and the main findings of the research are

discussed. Chapter 6 further presents the problems and limitations of the study as well

as recommendations for future research.

UNIVERSE STELLENBOSCH
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CHAPTER TWO
REVIEW OF LITERATURE: GENERIC CONCEPTS

21

INTRODUCTION

Schneider and Godard (1996, p.1) proposed that “Virtual Environments for education,
research and life are integrative cyberspaces where many users can communicate and
collaborate in various ways. They can also build virtual like offices, books, blackboards,
artificial persons and more. Virtual Environments should also provide optimal support for

information storage, retrieval and manipulation”.

This survey of literature aims to investigate the current status of available systems which
facilitate learning and communication between various role-players, by making education

and resources available and accessible to a wider audience.

The creation of integrative virtual learning environments is becoming increasingly
important, due to the fact that increasing numbers of people need and desire education,
leading to an increase in the variety of student characteristics encountered in the
educational arena. A growing number of prospective part-time students with families to
support are demanding flexible distance education methods in order to accommodate
their current lifestyle. In recent years, due to economical changes, education has
become not only an investment in time, but also an investment in financial terms. This
necessitates educational institutions to provide students with a service that justifies the
cost. Lastly, the alarming rate at which knowledge is produced motivates the
transgression towards adaptable learning environments that will enable people to

maintain contact with current knowledge (McCormack & Jones, 1998).

Various concepts worthy of discussion and examination become evident when the
transgression towards an Integrative Virtual Environment is considered, which form the
basis of the survey of literature. Figure 2.1, depicts the proposed relationship between

the concepts.
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Future Vision
Current Status QUO Flexible Learning:

Place Independent
Time Independent
Multi-directional

Flexible Learning:

Place Independent

Time Independent

J

Flexible Learning:
Place Independent

Technology
Low ~ > High

Figure 2.1 Relationships between Concepts

Figure 2.1 depicts various levels of educational advancement, with each level building
on the principles of the previous level. The traditional classroom context can be viewed
as the most primitive communication medium available. The traditional classroom also
represents the most widely used media, with the least technological constraints. Adding
the principle of flexible learning and place independent education to this equation forms
the next level of education, namely distance education. Time independence, if added
place independence, lead to the creation of web-based education. The highest level of
educational advancement, the integrative virtual learning environment, adds an
advanced element, namely multi-directional communication. This level, however,
represents the media with the most technological constraints, which also currently
makes it the least available and accessible media. The figure also shows the first three
levels as representing the current status quo of education in South Africa, while the last
level represents the future vision towards which the educational arena are progressing,

specifically in terms of communication media.

The literature review to follow will provide a knowledge base about the generally
regarded ‘ideal situation’ versus current state of affairs. This contributes towards the
development of conceptual models which can be investigated in future research in this
domain. Firstly the various levels of educational advancement is discussed, starting off
with the future vision, and then turning to an in depth look at usability testing, as relevant

to educational media.
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FUTURE VISION: INTEGRATIVE VIRTUAL ENVIRONMENTS

The term ‘virtual’' refers to “...something whose existence is simulated with software
rather than actually existing in hardware or some other physical form” (Hiltz, 1995, p.5).
Virtual Reality is a highly interactive, computer-based multimedia environment in which
the learner becomes an equal participant with the computer in a virtual world (Kim &
Soo0-Song, undated). The words of Micheal Benedikt (cited in Loeffler, undated, p. 2)

more accurately describe the full extent and depth of the concept of virtual reality.

“In this world, onto which every computer screen is a window, actual,
geographical distance is irrelevant. Objects seen or heard are neither physical,
nor, necessarily, representations of physical objects, but are rather - in form,

character, and action - made up of data, of pure information.”

Microcomputers were first used in educational setting in the late 1960’s. Since then,
instructional designers have sought ways to use the available technology to make a real
difference in education and training. This vision led to the development of virtual reality,
a technology that began in military and university laboratories more than 20 years ago.
Virtual Reality is a rapidly growing medium for training, entertainment and education,
and offers significant opportunities for improvements in both access to and the quality of
education. Virtual Reality can also provide many opportunities to enhance student
learning and solve particular educational problems by increasing the consistency,
reliability and quality of what is delivered to the student (Jorge, 1995; Moshell & Hughes,
1996; Rice, Owies, Campbell, Snow, Owen & Holt, 1999; Schneider & Godard 1996).

Virtual Reality will lead to improvements in the quality of education for the following
reasons: firstly these unique environments are collaboration tools, secondly the
immersion quality of virtual environments can enhance learning, and thirdly virtual
environments also offer a chance to renew or change pedagogues (Jorge, 1995;
Moshell & Hughes, 1996; Rice et al., 1999; Schneider & Godard, 1996).

As education media, these teaching and learning environments are located within a
computer-mediated communication system that is accessible at any time and place.
These communication structures can either resemble facilities and procedures used in
traditional classrooms, or they can support forms of interaction that would be difficult or
impossible in the traditional classroom environment, such as supporting a group-oriented

educational experience for an online community of learners. Virtual environments



Stellenbosch University http://scholar.sun.ac.za 13

typically integrate multiple communications and media layers that adapt to the users and
not the other way round. A virtual classroom is in essence a complex set of ever-shifting
states where the subjective perspectives of the participants equally contributes to what
happens in the virtual classroom as does the technology (Hiltz, 1995; Schneider &
Godard 1996).

Virtual environments can focus wider than the individual classroom and the activities
thereof. A truly integrative virtual environment can be established to shift its focus to all
elements pertaining to, for example, the campus setup of educational institutions. It is,
therefore, possible to integrate various activities besides the lecturing activities, such as
research activities, and the information services with related activities. The integration of
these activities also allows for the incorporation of various role-players who could in
some way contribute to the communication, information sharing, knowledge acquisition
and learning processes within the environment. Within the virtual environment a scenario
can be created that allows multi-directional communication to take place, where role-
players can acquire information, organise information, preserve information and
ultimately make information available to a larger audience. These environments can lead
to the acquisition of knowledge and the more effective management of knowledge
which, in turn, can add tremendous value to the learning and researching processes of

the role-players.

Traditional classrooms do not permit the full integration of the above mentioned activities
and role-players and is limited to mainly one-way communication between the lecturer
and student. On the other hand, the technology imbedded within a virtual environment
does allow for this type of integration to take place. Virtual environments allow for
innovative, flexible ways to represent, manipulate, and access information. It also
provides alternative ways of communication and promotes the accessibility and
generation of new resources. This is especially true for the research arena, where the
virtual environment can facilitate the assembling of critical masses of intellectual and
economic resources to create new, more advanced forms of research and teaching.
These environments allow for facilitation of new levels of inter-institutional and
international collaboration, making learning and resources widely, almost universally

available.

The virtual environment has the potential to change the nature of the relationship
between role-players. The student’s intellectual inquisitiveness, properly stimulated, will

replace the didactic force of the teacher as the main driving force to learning and



Stellenbosch University http://scholar.sun.ac.za 14

communication. Role-player becomes in a sense equal partners in the quest for more

effective and efficient learning, communication and information sharing (Jones &
Pritchard, 1999).

Leading directly from the advantages of Virtual Learning Environments is the promotion

and enabling of communities of practice.

2.2.1 Communities of practice

2.2.2

Communities of Practice are in essence groups of individuals with a common
purpose and who share some common background, language, experience or
other fundamental characteristic. Communities of practice enable participants to
engage in a wide range of topics with their peers and subject matter experts,
providing a unique opportunity for networking. The main purpose of communities
of practice is to provide members with a forum for knowledge sharing,
collaboration and knowledge management. Organisations are realising that
knowledge within the organisation should be treated as a vital resource
especially in times of globalisation and information overload. @ Knowledge
management involves the identification, sharing creation and development of
knowledge, providing the members with the opportunity to learn from one
another. Numerous organisations are currently employing communities of
practice in order to effectively manage knowledge within the organisation as a
resource (Hildreth, Kimble & Wright, 1998; Khan, 1997).

Despite the obvious advantages stated previously, virtual learning environments
still present some obstacles and barriers in terms of development and

implementation that need to be accounted for.

Obstacles facing virtual reality learning environments

The introduction of Virtual Reality Learning Environments in the educational
sector, promising as it might seem, faces two major obstacles. First and foremost
there is a problem with funding. The introduction these environments can be a
highly expensive exercise and with declining budgets it seems unlikely that many
educational institutions will set a high priority when it comes to Virtual Reality.
Secondly, many educators still resist the introduction of computer-technology by

hanging on to tried and tested methods of education. In addition, most educators
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already labour long hours, and few have time or the desire to incorporate a tool
as sophisticated and unfamiliar as Virtual Reality into their curriculum Role-
players may also resist the new technology because it will require them to alter
their perceptions, models of thinking, working and learning. New technology also
requires the acquisition of new skills. Virtual Reality in the educational domain is
still in early developmental stages and not much research has been done on the
true value that Virtual Reality adds to the learning process. This leads to
resistance from educators who find it difficult to account for learning in a virtual

environment (Higgins, 1997; Homan, 1994).

Five dimensions of learning

Learning within any educational setting occurs across five complex interrelated
and interdependent dimensions. Within virtual learning environments it is
especially important to account for learning across all five dimensions as listed

below:

m Confidence and Independence: Educators often underestimate
confidence and independence as an essential aspect of learning, mostly
due to the fact that it is difficult to account for this dimension using
conventional methods of evaluation. However, they are essential
dimensions of a learners’ development and can be observed and interpreted
over time;

m  Skills & Strategies: This dimension represents the “know-how" aspect of
learning. When learning has occurred along this dimension, students will be
able to function successfully in certain situations. This dimension thus refers
to the specific ‘performance’ and ‘mastery’ of the student;

] Use of Prior and Emerging Experience: This dimension refers to the
student’s ability to apply their knowledge obtained from prior experience as
well as emerging experience to new situations;

m  Knowledge and Understanding: Knowledge and understanding is the
most familiar dimension and the easiest dimension to account for.
Knowledge and Understanding focuses on the ‘know-what’ aspect of
learning; and

m  Reflections: Reflections refers to the student’s ability to consider a given
situation critically and analytically, with growing awareness of his or her own

learning processes (Syverson & Slatin, 1995).
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2.2.4 Research within the field of virtual reality

Besides the obvious lack of research pertaining to the value added to learning,

Virtual Reality poses a number of pressing research challenges. Biocca (1992)

identified six broad categories of research challenges, namely:

m  Research on the diffusion of Virtual Reality Technology;

m  Communication Design and Cognition;

m  Interpersonal Communication and Cooperative Work in Virtual
Environments;

. The Psychological Presence of Virtual Reality;

m  Virtual Reality and Work, Power, and Leisure; and

m  The Cultural Presence of Virtual Reality.

No medium including Virtual Reality as a medium for communication and
education is truly 'revolutionary'. New media such as Virtual Reality usually builds
on the codes, conventions and principles of past and currently used media
Therefore, in creating a research agenda to study Virtual Reality technology,
researchers should build on what is already known of the processes and the

effects of the current media (Biocca, 1992).

In accordance to the definition stated above, virtual environments can be seen as
a more advanced future distance learning and web-based education tool and
should abide to the theories concerning currently used distance learning and
web-based education in order to be affective as an educational tool. In the
paragraphs to follow, distance learning and web-based learning will be reviewed

as key focus areas of the study.

DISTANCE EDUCATION

“Distance education takes place when a teacher and student(s) are separated
by physical distance, and technology, often in combination with face-to-face
communication, is used to bridge the instructional gap” (Willis & Dickinson,

1997, p.81).

Distance education and distance learning are interchangeable terms, both referring to a
process that connects learners and instructors who find themselves in different locations.

Distance education has moved away from simple correspondence courses, video and
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satellite broadcasts, to a more ambitious and flexible process that incorporate a variety
of technologies, learning methodologies, on-line collaboration and facilitation techniques.
The ultimate goal of distance education is to provide a flexible, anytime/anywhere
educational experience in order to achieve a high degree of applied learning results not

possible from traditional education (Jackson, 2002).

WEB-BASED LEARNING

Figure 2.1 depicts the concept that web-based learning represents the last level of the
current educational advancements, which is also the level nearest to the realisation of

the future vision.

Web-based learning can be defined as the innovative delivery of interactive training or
education to remote audiences using the Internet or Intranet as delivery medium. It is the
structured transfer of skill or knowledge that utilises the attributes and resource of the
World Wide Web to create a meaningful learning environment. The way this interactive
learning is designed and implemented varies greatly among institutions (Khan, 1997,
Mark, undated).

Depending on the design and implementation, web-based learning programs can lead to

the realisation of many potential advantages.

The formal goal of web-based education systems is to improve both access to and the
effectiveness of education and research. Web-based programs achieve this goal by the
provision of flexible location and time, less travelling and wasted time, shared work
space, participation opportunities and regulated feedback (Hiltz, 1995). Refer to figure
2.2 for further possible advantages and disadvantages of web-based programs for

improving access and effectiveness.
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FACTORS RELATED TO EDUCATIONAL ACCESS

ADVANTAGES DISADVANTAGES

Location (Where you are) Limited offerings

Flexible time

Equipment requirements

No travel Delayed feedback
Less wasted “overhead" Textual skills required
Shared work space Technical skills required

Participation

opportunity

FACTORS RELATED TO EDUCATIONAL EFFECTIVENESS

ADVANTAGES DISADVANTAGES
Collaborative learning opportunities Absence of audio-visual media
More active learning Requires motivation/regular participation
Availability of other computer resources Potential “information overload”

Complete notes

Figure 2.2 Advantages and Disadvantages of Web-based Education for the Improvement of

Access and Effectiv

eness
(Hiltz, 1995, p.14)

2.4.1 Advantages of web-based learning

A major advantage of web-based learning is that it provides total flexibility in
the time to learn. Students can continue according to their individual tempo
and participate at any time of the day or night, never feeling pressured to
rush through an assignment. There is no need to keep pace with anyone
else because the desire to learn awakens from within. Students have the
opportunity to delve more deeply into areas of genuine interest, helping
them to better understand and grasp the material at hand;

Students may take any course from any instructor from any institution in the
world;

An advantage of web-based learning is that students can potentially receive
feedback faster. Lecturers will have more flexibility to provide timely
feedback to the student's questions and ideas, while at the same time
monitoring their progress. Opportunities for feedback from the instructor and
interaction with other students are not limited to a few scheduled interface

sessions per week;
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Well designed web-based learning emphasises learning, not mere
memorisation. By means of providing challenging assignments, elimination
of the need for frequent exams a reduction in associated stress can be
manifested. The student’s ability to assimilate learning may be measured
rather than the ability to excel under pressure;

Theoretically comprehension may improve. Students can begin to
comprehend and retain more of what they learn because they may feel
more relaxed using web-based instructional programs;

Web-based learning programs deliver stimulating course work by using
multiple human senses. Information can be presented stimulating audio and
visual senses through digitised dynamic visual presentations with graphics
and animation, including video;

Web-based learning allows students access the most up-to date
information;

Web-based learning holds the potential to maintain student interest, as a
curriculum can be designed to become interactive and capture more
attention, in turn unlocking the student’s natural creativity and inventiveness,
Web-based learning, being more impersonal, allows all students an equal
opportunity to ask questions and make comments, even if they find it difficult
to formulate ideas into words;

Web-based learning creates a unique environment which allows active
interaction between role-players, promoting the exchange of information that
would have been difficult in a traditional classroom setting;

The learning process becomes flexible and self-directed, encouraging and
empowering students to develop their own methods of study. This holds
particular value for adult education;

Web-based learning allows students to explore academic subjects in the
same way that they explore the world around them, given the potential
flexibility;

With web-based learning students are able to publish work for a wider
audience and is no longer dependent only on lecturer feedback. This makes
learning more rewarding since students receive feedback from peers and
other interested parties; and

Lastly, web-based programs have the potential of making course work more
assessable to a larger audience of students with diverse customs, manners,

expectations and literacy levels (Eustace, 1994; Hiltz, 1995; Springs, 2001).
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Following directly from above mentioned advantages, web-based learning

supports the following notions:

Catering for diversity;

Metacognitive processes;

Flexibility in learning styles;

Social integration;

Commitment to learning through active engagement and learning
communities;

Web-based learning thus acknowledges that learning and teaching is
transformational, allowing students and lecturers to collaborate more
intensely; and

Web-based learning is cost effective, and encourages anytime, any place,
any role and anywhere learning, exposing them to the ideas and knowledge

of colleagues and mentors (Langford, 1999).

Disadvantages of web-based learning

Only a select group of educational institutions offers a limited choice of web-
based courses;

Within every web-based program certain equipment requirements exist,
making access inconvenient for those who do not have enough resources to
obtain the equipment needed,;

Web-based learning requires a certain level of self-discipline, and some
passive learners may fall behind;

Web-based learning requires participants to at least have some technical
skills and knowledge of computer programs; and

Over emphasising social interaction within web-based learning
environments, may in effect nullify the authoritarian role of the educator or

subject matter expert (Firdyiwek, 1999; Hiltz, 1995).

With the background on virtual environments, distance learning and web-based

learning, the following section will examine asynchronous learning environments

as an example of a specific web-based learning mode, in more depth.
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2.4.3 Asynchronous Learning

‘Asynchronous’ and ‘Synchronous’ are terms associated with web-based
education and distance learning and refer to the specific mode in which
communication takes place within these environments. Asynchronous and
synchronous modes of communication do not refer to a specific tool or medium,
but rather to the time dimension of communication. To further clarify the meaning
and the relationship between the terms, please refer to figure 2.3 for an

exposition of the relevant terminology.

MEDIUM

MODE

APPLICATION/
SOFTWARE/
INTERFACE

FUNCTIONS/
TOOLS

Figure 2.3 Exposition of Relevant Terms

Asynchronous learning can be defined as "...making remote learning resources
such as instructors, fellow students, text, and software, accessible at any time
and place trough electronic access, without the requirement to be online at the

same time” (Colgate, 1999, p.1).

When the student and lecturer come together at the same time, the
teaching/learning process can be described as “synchronous”. When the
teaching/learning process takes place at any time, as the definition reflects, the
process can be described as asynchronous. Both these processes can be
accomplished in a place-dependent or place-independent manner (Rochester

Institute of Technology, 2000).

The following table provides a summarised comparison between asynchronous

and synchronous learning, for contextual clarification purposes.
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Table 2.1 Comparison between Asynchronous and Synchronous Communication

Asynchronous:
Definition:
Teaching/ learning process takes place at anytime

Advantages:

mDo not need to disrupt critical parts of live;

mCollaborative or group learning is more easily
accomplished when group members do not need to
mesh schedules;

mMore active participation encouraged through
computer conferencing;

mFit course work into their own schedules that works
best for them;

mSome student communicate best in asynchronous
mode;

mSharing of work may be more easily accomplished;

mlLearning styles and disabilities easier
accommodated; self pacing learning is facilitated.

Disadvantages:

*Visual and aural cues are reduced or absent;

mRequires self-direction and self-motivation;

mStudents need instructor assistance to feel a part of a
‘course community’ in this mode;

mProviding laboratory and studio experiences for
students may be more challenging;

» Feedback to questions and comments is delayed;

* Estrangement.

Where and When:
mAnytime, anywhere access;
mSometimes incorporates synchronous activities and

elements.

The experience:
mCourses emphasise collaboration and

communication;
« Students and instructor connected via e-mail and
online discussions.

Tests:
mAlternatives such as writing assignments, open-book

exams, and problem-solving often used in-lieu of
traditional exams.

Faculty-Student interaction outside class:
mOffice hours offered via e-mail, phone or fax;
mOn-line discussions.

Student interaction outside class:
mJoint projects developed through use of collaborative

software;
mE-mail, chat groups, ListServ for on-line discussions.

Types of Delivery Systems:

mVideotape, Broadcast/ Cable TV, Streaming (A&V)
Audiocassette, CD-ROM/ Multimedia, Integrated
Course Delivery Packages.

Choose asynchronous activities when:

mlLearners are from a wide span of time zones and
countries;

« Learners have inflexible or unpredictable work
schedules;

mlearners cannot wait for a class to form;

mlLearners have unique individual needs.

Synchronous:
Definition:
course instructor and students come together at the
same time
Advantages:

mMost people have experience with this mode - more
comfortable;

mStudents can see each other’s eyes, facial
expression, body language;

» Students participate in activities under the direction of
the instructor,;

mimmediate feedback;

mAudio and or visual media delivery is not limited by
current computer technology.

Disadvantages:
mMust gather in the same place and time;
mleave responsibilities to attend classes;
» Students may choose to be passive, although
present.

Where and When:
mFeel of class depends upon technology used.

The experience:
mFeel of class depends upon technology used;
mReal time interaction between interaction between
instructor, onsite and remote students.

Tests:
mOff- site proctors sometimes utilised.

Faculty-Student interaction outside class:
mOffice hours offered via e-mail, phone or fax.

Student interaction outside class:
mGroup study;
mListServ or chat groups for online discussions.

Types of Delivery Systems:
mBroadcast/Cable TV, Satellite, ITFS,
Videoconferencing, Audio conferencing, Audio
graphics, Streaming (A& V).
Choose synchronous activities when:
ml earners need to discuss issues with other learners
at length;
« Learners need the motivation of scheduled events
reinforced by peer pressure;
mMost learners share the same needs and have the
same questions.

(Extracted from CSUS, undated, pp.1-5; Horton, 2000, p.57; Rochester Institute of

technology, 2000, pp.4-6)
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Figure 2.4 depicts the possible combinations of time and place. Figure 2.4 further

illustrates that the technology used may differ between the two modes of

teaching/learning.

Asynchronous Flexible Modes Virtual Learning
Computer Environment
Based
Learning
Time
Traditional Distance
Classroom Education
based
Synchronous Instruction R4
Same Place Different

Figure 2.4 Asynchronous vs. Synchronous: Combinations of Time and Place

(Hedberg, Brown & Arrighi, 1997, p.48)

Any given course need not be either asynchronous or synchronous, but might be

a combination of the two processes. The ideal design mode of teaching will

depend to a great extent on the demographics and characteristics of the

population, as well as on other factors pertaining to learning and communication

(Rochester Institute of technology, 2000).

@

Traditional classroom vs. asynchronous learning environments

The most significant difference between traditional classrooms and
asynchronous leaning environments is that the traditional classroom
makes use of a 'same place; same time’ principle, where as the virtual

classroom uses a ‘more flexible time and place independent’ principle.

A second important difference between the two learning environments is
that, in the case of the traditional classroom, most interaction takes place
by speaking and listening which may be supplemented by writing and
reading. In the asynchronous learning environment, interaction takes

place in the form of typing and reading from a computer terminal, which
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can be supplemented by printed materials and occasional face-to-face

meetings.
When contrasting asynchronous learning environments with the
traditional classroom on selected factors, (see table 2.2) it becomes clear

that asynchronous learning environments offer more advantages.

Table 2.2 Asynchronous Learning Environments vs. Traditional

Classrooms
TRADITIONAL CLASSROOM ASYNCHRONOUS LEARNING
ENVIRONMENTS

Speaking and listening; one person at Typing and reading; Multilogues in

a time. Mostly the teacher talks and the which students actively participate as

students (may) listen. co- learners.

Entire class must move at the same Self -pacing.

speed.

Socialising inappropriate. Socialising mixed with “serious”
exchanges.

Mostly individual assignments. Mostly group exercises and
assignments.

Students must take notes. Complete transcript automatically
saved and reviewed.

Computer resources generally not Computer resources an integral part of

available to each student in the the facility.

classroom.

Set time and place. Anytime, anyplace.

(Hiltz, 1995, p. 17)

Advantages of asynchronous learning environments

The following list represents the key main advantages of asynchronous

learning:

m  Remote students need not relocate or travel to a given camp